
• 

• 

• 

PLANNING AND 
META PLANNING 

1959 



I ntrofll.H.: ti on: The Pro?:lera uml Its It:1·)0rtn.nce •• 
The- 1)lanrH:'r es n n:2,nng_er o:f ur'..;uu resour: c•.~, l; _,\xi ePPe.ni.i,,_l 
nrelimirn,r}- t?UC:'f:'tion: \d1:y planning'?, l: lhe exnloding m•:tro-
')oli:::, 2; The economi.st., 1 ·de•,,, :::; An insight fro@ ;ame theor:y, 
L!; 'The problem of control, G 

~-'."nnzevent ~~e:icnr~e nnri the Ht,volution i:n Information Technolo;,;y • 
The meunia1 of 11mPnP:,rement H·i1cnce", 6: The revolution in 
:inforrrwtion t(•chnolot_-y, ,·; The .significr,n_ce of these cvent.s 
for the :11,•nner, 8 

:cl.ems A-:);1rogch to the !'lam1e1" ." ·1 esk • 
'?he "s3°ztcrs n,;-:ro,:ich'' defir,pd 1 9; '.!'he m,ture of the •;1f1J

nor'.s t0.::J:, 1:.·; 't'he "mfd.ro·Jolitn.n corm:1unity•· -.-.i.ev.ec~ r!.s c 

,,s.stcn, 1 ·; :';oru(• current, plr•.n:dn~:: tools n.nd tedmif•UN', 11; 
TLc iden.1 r,:gule-t-or:-- n:eclmn.ism, 12 

r1;:i,;ti1,g :1 r,•cedentc·, 13; •rh.e ,rri•, L3; ;\ control ~,_ptcm ~rn-
1:l;; ,-iE, }:,, A de."cri 1)tiV<• ;:o<lcl ol the V_':T, lC; f. •)rec!L·-
".:,i \ (' 1:10{.h l t'cr ti1•; Ll· -r I 17; 'l'ht> df!Ci.sion mode] for ihe ncr' l8 

l 

6 

9 

13 

.. :·t1e JJ~:cc: Co~~t,_·;cnefit .:11~:··l~/::is . • . . _;l 
'l'he -"'elec~.-ion of nrvr,y·,riat.- crit.::ric,, :·1~ Froi,,d,lc •·o,_:i . .::, ··.1: 
('r: t.4;~:_,or:,. l, f."~3: CH ..:\_,(;::~:or:{ ~)' '.. 3; ,~:: tt:~:;or __ ~· 3~ ."4; Cntcror:r ·1

' 

···;_• ·ctc;_ni· .. .- G, ~·4, r·•roh~Lle ;1;•!1f:l'itF, ~!'"1: ~'.c·n-;H,ct•nli,r_:- ;Jene~ 
fit.,, ·:··G: :'E,curtior:· :.,ei.eI"iL:0, :·G~ F,trc.luut.ion, ~'ti 

li.,,,lenentetion • 

Criti,ue .. 

':"rorno sis 

"onclu.sion • 



' r 

Thin[" ,•re in the .seddlP, 11nd ride men. 
?rr:erson 

· }.!rm h:>.0 - c:mde himrelf t> tool of his tool~. 
7. li (' }'('I' U 

:Iil-'tor:r 1·econ!.s more frer,uf~nt end r:Jore S'.Hcctncu1r:r in.st:--nc-eio 
of the triu.:nph of imbecil(: iusti tutions oYPr 1 ii'(: nnd culture 
than of peop1 e.-= wllo hrcve b:,· force of ini'tin::ti ',e in:si~ht u;~·ed 
themselvP.s ,·li·.:c oui. of,'. df•f'~ien1telJ nre(:rrioi.,;-- inr:-titutionrl 
.c;ituation, ,-ud1, f,Jr instF•rn·e, PS now f:~,cei:; the peo:)1(' of ('hri:oten
dom. 

fhorstein Veblen 

Lir:.e ;-; liypociiondrii-c •;,110 i c: .-::o , .. '..i:·01·'.·Pcl in thP :,ro('er "ef'. or hi.::: 
o,,n (li~ ed-ion th11t lie goe,-, to his ;_n:Ye ;,efur..:: he hr ' \:f'prn -to 
Ii,e, ind.u:s1ri,,llzed ,:m~anuuitie.s 11eglcl°t t1.H~ vu• .. ~ ol)jf-cts for 
,,hich it i,: ,rnrth while to ~cquire riches in t}:eir feYPri~~h '.1re
occup::tion .. -it .. h the menns by whic:h ridies c::.n ~;e nc('!t:ired. 

E.. . • Tr -ra1e:r 



J>ART I : AS .. \LYSIS 

Introduction: The Pro:,lem P.nd It.s Im,ortance 

The plrtmwr Q.S o. manager of u rbn n re,;01i re es. 'T'hi s study Le gins 

with the premise that it is hoth fruitful and eminently desirable to 

ex;1lore some of the implications of viewing the city and regional 

-planner as n mannger of uriif',n resources. Tn!cing ~uch a vi e-w focuse!'! 

et-Lention upon as 01ects of the ;'.)lanner' s task nnd role uhich Rre often 

neglected in the more usual discussions centering around the functions 

of the 11master 'Jlc.n", zoning procedure~, and so on. For exarr.-ple, we 

are innnec:!iatel~/ led to consider problems of an or;;unizn,tionrtl nature; 

or ,roblems centering ;::round the rec;uirements for successful accom-

nlisim1ent of the planner's t~sk; or problems bevin8 ~o do vith measur

ing the effectiveness of the planrwr '.s ;Ht1·f on,w.,nce; or pro;,l ems ·which 

are con:,ected ,d th the ;1lanner 1 ~ need for--P.nd c:ependcnce upon--1111 

kinds of information. This vie1<-point, then, will be iLaplirit throu~h

out the remainder of this ~t:1dy. 

An essentiul nreliminary 0uestion: why planninr;'? ''efore we can 

direct onr ettention to the specific suhject of this pa~>er, ho;;evcr, 

we oust deal ·with the 1\rndc.mentu l question, ,rhy plti.nnin;? This C"'.Uestion, 

in turn, may be inter,reted by the t~o interrelated ~uestions: can we 

do without !}lam1ing entirely? and, ore there n.n:,, viable altc;ruatives 

t,o plan..'1.ing? If the nnswers to ei tller or both of these btter auestions 

is yes, then o;n'iously we cun hnve no VEry c or.ipel l in[ answer to the 

funderuentnl ~uastion. Jowever, we hoJe to show thnt neither of these 



-:..--
0uestions cru1 "i·e answered in the affirmative. 

The first PUC:St,i on--cen we do with out plenni ng enti rely--ntises 

the specter of the "e:x:'1loding r:wtropolis" and all its attendent illP. 

The second (:uesti on--P,re tl1ere any -vial: 1 e al ternn tives to nlunnin;~--

rn.ises the hoary doctrine of the economist thc.t "in a free m:\rket, 

lr,nd wil 1 tend to ::,e dcvelo:1ed to i tf, hi;:,::1c:"t n.nd 1·:est use". Let us 

look Rt these questipns more closely, then. 

The ex~lodin~ metropolis. To bemoan the fate of our cities nnd 

Le>\~il their impact on our countryside has 1 eco:ne so fashiona],}e that 

Fortune magazine has devoted n series of B.rticles to the subject (l:iter 

turned into fl., hook Len.ring the ominous title, The Exdocling ~:etroriolis 11 , 

while Life mc.ge.zine :1riuted an arctent plee. to 11 save our countryside" 

which was based upon t.he,::e articles. That a 0roblem exists, then, 

seems to lie fairly well recor~ni7.etl; thnt planning is the uns1,er to 

this ,ffoblei::! is :)riat1ri ly a lI!attfir of one's point of vie-w---plus fc.i th. 

This brings us to the second of our related question~, the economists' 

assertion that self-interest operpyting in c>, free market is an 2c1 eoua te 

fwsvrer to the trou',;les ihnt heset the city. Since agreement e.Lo.xL the 

exist,ence of a pro:ilem its "Vrides"'lre.::,c!, while agreement that planning 

is the best answer to the prOi)l em is not, ,:.-e shv. 11 turn now to u. c ri t

i ca I· exn.n:inc,tion of the economists' ft.ssertion. 

The econo:ai~·ts' -vie1,. The argument of the economist is still ~,ei:;t 

ex:,ressed. r,y \dFtra S::d th himself, who srdc1 : 

l 
.. '.fhe Ef:itors of Fortune, '"he Ex:1loding 1~etropolis ((:nrden t'ity, 

:\'e1:; Yor!~: I~on:Jl edny ftnd Com:H111:y, lloubl eday Anchor c-;ookf., l 9G8 ~. 



E;very individmd is contir1ually exerting himself to find out the 
most adventageous e:: ;,loyi~1ent for wl1Htever ca•>ital he Cftn co:21n1r,nc:. 
It is his ovn e.dvrrntage, P.nd not tho,t of the society, which he 
hns in Yiev:. Dut t;1e study of his o-v.n advnntage ne,turell:r, or 
rether necessi:rily, leads him to prefer that es:1loymcnt which is 
Bost ndvantaceous to the society ••• 

Dy directing that industl":'r in such a munner as its '.')rorluce mny he 
of the greatest VPlue, he intends only his oim gain; anrl he is in 
this, es in 1;;n,ny other cases, led by an invisible hand to promote 
en end -which was no ;)art of his intention. 1-;or is it al ways the 
worse for society that it wns no part of it. L_y pursuing his 01m 
interest he frequently promotes thnt of the saciety more effectmd
ly than 1rl1en he really intends to promote it.-

In tenns of urban 1nnri econo1:-:ics, this has come to take the form of the 

doctrine that, "in n free nmrkf't, lend tends to :::ie cevelo·')ed to its 

highel:lt and !Jest use". If these assertions are tn..:.e, then the :1k,n-

ner :,ecomes n, stumbling l;lock to the efficient "Workinzs of the renl 

estate market, and therefore en otstucle to the ~E:neficient function-

inc; of society. "n.n these assertions be true? \.'e think not. 

\~e ha.Ye cri ticn.l ly ex~mined the "highest and Lest use" doctrine 

3 else1.here ; here ·we shell simply sulll1'.1arize that analysis and its con-

clusions. First, the Hnnlysis nt;,empted to operetionally tiefinc the 

assert.ion; that is, to Cftrr:r out the testing of ·Jredictions im".llicit 

in the assf>rtion. •.s a conscc;uence, it Wt>.S concluded th:.1t the asser

tion is probably GJnningless, or if not menningles~, ~1en neither true 

nor vu] id. In order to better undencttind t~iis concLtsion, one as,)ect 

of the analysis, st.e;i:uing fro:ra an insight provided :,y game theor_Y, 

r, 

"'Adam Sr;:dth. he::tlth of ~;Ption~ (rhicvgo: I:ncyclo;-w<lifl Brit;:.nnicn, 
195?.), ':ooI-: IY, :':hr.ritc1· :.:~11:1, 193-194. 

3:larr:r F. Vi'. --Perl:, "Aristotlf', Ptole1:iy, and Urban Ln.nd Economics", 
unpublished s:".nu.scri:_1t preDc.red for r:r. Leo {:rcbl er, UCLA Grachu~te 
School of Business ftdministra"...,ion, J.:1ri l, Hl5fl. 
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bears re~eating here. 

An inRic'ht from g;nr..ie theon. Consider the "2risoner 1 s Dilemma", 

which may he represented hy the following game rnntri:x in non:1::;.l fon1: 

B 

bl b2 

el [ (G, 9) (-lfl, 1(01 
A 

f_,l ~ ( l '.' i -1(, (-9, -9) 

The rows of the matrix are the first ;:->layer's .strr~ t('fry choices; the 

columns ere the second player';:. The entries are the payoffs to the 

players re.s:iectivel;y (e.g., if player ;_ chooses his a? Tlhcn pluyer s-: 

chooses his b 
1

, then \ gets 10 Witi le Tl "gets" -10'. Whnt he.p:)ens 

when each-rerfectly ru.ti'onal--7110.yer seeks to ma~:i~i:;:e his own gnin'? 

The ~layers might analyze the situ~tion us follows: nlayer A 

~mys to himself, ''if~ chooses his b
1

, then I should choose my a
0

, 

since I l}l get 10, which is better than the 9 I ,:ould get if I chose 

my a
1

; now if ~ chooses his br-, then I should still choose r:a:y a 0 ., 

since a -8 is better than-,,t least, not as had r~f'--the -10 I would 

suffer if 1 chose my a
1

11 • Thul'" player A decides to choose his 8econd 

strateg no mc.tter ·what ".)ln:yer ;' dcc:icles to do. Ifo1.ever~ by e, sir,iilur 

ur;;-ument, '1layer :i ·views his ;}os:-iible choL·e:c and their refmec-tive 

po..yoffs and also decides th~.t the ,>ef-t he ce.n rlo for himself is to 

choose hi:-:; second strateg-:-,, b,,. 

his o,m self-intere~t: their choices, a,;, i),i, intersect ,nth n ·•)a.-,yoff 

to ef'.ch of -C) ! .'.:.nd yet they could have ohtained e. ruutun.l payoff of 

plus D if the:r could hnvc nG;reed to cooperc.te h:y en,ch choodng t -111. s 



for ench ·1lnyer to "cm.r'1l<-'-'.:ross" the other in the ce.se of <'- r:.mtue,l 

fir.si., choice means the.t the onl:-r stable poi:-ition is thpt of the 

mutuel second choices, with its ~•e.yoff of -ri, -9! c'as f,md,ol R,,~o-

port was Puick to point out, an interesting observetion emerges: 

The observ:1.tion is that "1:-rou;1 r~tiomdity" i" difierent from 
"inrli vi dual ratione.li ty", not only in the wel 1-kno,m sense that 
the Wt,lfnre of the 6 rou, ;imy sometimes demr,nd "sacrifice.$" from 
the individuals in it, hut in a stronger senPe thRt departures 
from "selfish" deciPions on the ;)art of er.ch individual f!ctu.::.lly 
result in greater individual revur<ls for ~:oth. This is often 
n'ali·zed n.s part of 11 social vrisdom", bd, ~ere we h2,ve a rigorous, 
sµecific demonstrntion of t~is ,rinci}le. 

This demonstratr,f-in a co□pelling fashion, ve belie·:e--that indi'\'iduP ls 

:rmrsuing their ov.n self-interest do not 11 neee8sn,rily'' promote societ:y' s 

welfnre. lndec<l, it leads us to the rather parndoxicol thought that 

ultruisCT c::,n be justified on the b11sis of ".selfish" coni:;itlerc.,tions! 

'£lm.s 11e are led to answer the r,uestion posed earlier--arc there 

any vinhle al ternn ti ves 'to planning--i n the negative; n.t 1 el' st, if the 

alternative is the one offered by the economist. }.nd sinr:e 1,e lrnd nl-

rcP.d.y decided to rcj ect the notion that we ct~n ''do -v;i thout nlc:nning 

entirel,r" (for perlm~s less conpellin&,: reasons--out ,;e are v.illing to 

make this rejection simnly es on n.rticle of fnith any-wr,,y':,, we ere now 

ready to assert that the answer to thr- fundftr,,ental {Jue:-:tion--why pl1tn-

nint:;--is: there is~ other vie.ble alternative in sight. 

~fter t'.1is lengthy 1)reli;;;in.1ry discussion of the fr:,,ortantc of 

considerinu; the sul>ject to be 11resented in tbis '1a:1er, 1:·e are nt last 

4 .'.natol fu:>oport, "Critiques of f;ame Theory", rehuviorr:1 '.-;cience, 
Yol. 4, }:o. l (Jammr:r, 1008\, p. 5-:-. 
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The problem of control. It is our contention that plnnning 

without control i;c; futile, while control ,iithout planning; is hline. 

It is our further contention tha~ the current state of the ~rt of 

city plRnnint suffers more from futility than from blindness. That 

i,:·, the cn1cial pro"tilem fee in[ the plnnncr is the problem of control: 

hil'-' n.bility to ~evi::c 9lfrns is rPlutivcly ·well-developed, hut his 

r:bility to irn:}ler.1ent them i~ woefully Inching. . nd this IP.ck is due 

not so :nu<'h fro::i c> re.si E't£1.nce to crmtrol by the :1lnnner on the pert 

of other centerE of !)OW(T (nnc..1 the ceneral ~mblic;, lmt rather to ,1 

fundamental inf1tifrw1c:y of the ple.ma·r',, tools and tPclrni,--,ues for dPc:1-. . 

iug ·.;ith his tesk. The rer.mincler of this paper ¥ill :1e devot,·d to r-.n 

•:x:,J oration of the :)ossi :·1i l i t:y of ac hi M'incr this c: ontrol which i: now 

,, ff o rd <·d by : (11, deveJo,1meHts in tho scit·nce of m:~n22:emeut to,-;etlH.r 

witi1 a revolntion in informntion technolo~~]'; (:.:', the fl:)plicrd,ion of 

of a toe}, t1:chni,.~e, nnd oq:r:nizf.tion desii-·,ned i.o provi<le the ·Jl2rn er 

with an ndh unt1• n:efl.n;-; for con-trol over his t,,sL. 

The raenninr_ of "w1•nF:rcr:1,,ni, F-cience". The lnst ilecnde or so 1u-,i:= 

-.:itnessc,d ,; r,:u.shroo1.-:in;.: trowt:i of f''.1,-,lica.tions of the s:ientific 1.1ethotl 

mr-iny other;-:; coalrl Le ;,itf:d to <j->'1, soir,P feelint for the multi-f:>ceLeJ 
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activity occurring under the ru1;ric 11rJm.nn+:;emcnt sci1,nce 110
• For the 

the use of .scientific wcihod and .scientific LechniatH,E' for the study 

of problems encountered b:y management, ::iroadly conceived. 

The re.-oJntion in infonnll.tion technolo,:'l'• If the growth in the 

use of scientific method in business ttnrl industry haP been_ significnnt, 

the re.,idity of the dcve1o)ment c.nd use of new tools ~nd tcclrnireues 

for dealing with infonmtion--s:ymbol □B.nipulatio!1 e.r:.d comr.nmic:.2. tion, 

broftdly conceived--has l:een nothing short of phenomennl. Some feeling 

for the magnitude and ru.pidit:y of this revolution is conveyed \y the 

following facts: the firc.~t l<'.r,<~e-scnle electronic computer, the E\:IIJ', 

was l:ompleted in 194f:i; the fir.st one to iJe rerroduceri commercially, 

the UXIY" .. ", ,ms delivered to. the ~'ureirn of Lhe C:ensus in 1950; the 

first of these to he ::nplierl to strict!}' lmsincss problems (as con-

trusted to scientific proill ems) ,n,_:c, inPtn.l led at the r:eneral 3leciri c 

Company's Louisville, Fentuck3·, :1lnnt in 1954; and yet today there 

are litern.lly hundreds of electronic com:)utn·s in uf'e by iJusinesf', 

industry, and government. The nrofound ir,iµr:ct these "electronic brains" 

hn:ve on the organiznt.ions using them is r,cll recognized by all persons 

f ·1· . l t f" J ·6 
o.m1 1ar with t 1e compu er J.e o • And the hcst ( or wor.c:i., d e".le>nding 

5 For u closer look at this gener~l subject area, the render is 
referred to 1,he fnllo'fiu;~ works: C. i,·e:::L ~hurdunan, Russell I. AcLoff, 
and L. Leonnri1 Jsnoff, Intraduc-t.i on Lo Or>er:1.tions tlr,~P?. rch C·;p,, York: 
John Wiley c.nc.:. :-'on~, l:J5T}; Howr,rci ,-.-Le..-in, Office Work and Auto::mtion 
(Xcw ~"·orI:: ,.John \'iile,r nnc1 ·:ons, 195G); Ceorge rozmetsky end Paul I~ir
cher, l;lec-tronic ·or:nuters nno \:e_na1-•:P!!?Cnt :·ontrol (~e,r vork: ;,:c::rn,;
I:i 11 1 00k Company, 1956 1 ; Ric ha.rd Cannin~,, ~lf•ctronic ! 1a ta nroc es:-·ing 

( l l ·1 '~· 1951~\_. for ''usii:.e>P!'i ;:,;nr I1~t1ustrv !{C;w 'ior..r: ,Jo 111 Yi'1. cy am, :,ons, ~ 



on your point of viev) is yet to come. 

For exnm;)le, consider the words of Dr. John ~:. Salzer (Director, 

Intellectronics Lrhor:d,orie~0
, P ... 'Wlo-Wooldrid~e Division, 'fho1:r1son Re.mo 

Wooldricl[!:e, Inc.'. wt10 recently wrote: 

The words coq:mteri., electronic brPins, automation, synthetic 
intelli~e11ce tlevices, l:'.utomatic control, c:y,Jcrnetic2, data hnmi-
1 ing a.nd data procei.:;sing e1:ch sugg:ests a ne.rrow ·"'t" rt of the '.irood 
field of extendin~ the ltuman intellectual process i.Jy mrrchineR, 
Xonf' is adeouaie to deEcrii~e Llie whole. }~one of U1err. conveys 
the idPa of r. n:aa-m,>,chine ,-,n.rtncrshi;1 in intellectu::il Q.Cthitie.s: 
and, moreover, tlw.,t most lllajor intf' I lee tual :iunmi ts in '."u.siness 
end govcrnzent, in pecicetin,c or in v.nrtirJe, -will in the future 
i!~volvo lar~e ·cor.,p1 exe:::; of in:unon beints and rue chine::: woridn2; to
f~cther. The new partnership w-ill do the vorld's i.ntcl1ectunl 
task, wi 11 prM--itle the "pervous system" control of the :ih:v !cical 
operntions of the world.' 

It was to describe this flJ.ndamental and growing conce;.,t of extending 

ma.n's intellect (primarily throug;h information technology, of which 

electronics is Lhe dm,,innnt rispcct), i.he.t tl--,e word "intellcd,ronics" 

,nu=-. ,oined. 

Ilut no tn3tter wlmt word one u,-;es, the i'r::,orta.nt point to consider 

here is that this revolution cannot fn.il to profoundly effect L,e 

planner and his ta.st. 

-v;hich the ilanw,r "'11d his ta~L ,rill be effected by theF'e PVe11tR ere 

Hireefold: (l', by the wealth of nev insights--about mn~ 1 .s ,lace in 

the ort:;nniznt.io1rnl environment, the organization'.s "'11Hce in the com-

r:iUU<'.'.l em·irol1illent, t'.Dcl the :::ulti'.()licit.7 of rcci-jrocel re!Rtion.shi9s 

pr:i.ong these fn.ctors-wl~ich the aynlica~ion of si.:ientifi_c met.hod to 

'.T. i. ::;al7Pr, "IntellecL.ronics---r;xt..--,nsion of tian's Intt'-llect 
'Ihrou~:h Eleci..-ronic2", :Ju~:lished in,~ s:)ecial sup·,ler1ent to the Los 
.An;cles Times mru:1:in: the o;::,e;:inc: of t.be Eauo-Wooldrid;;e L2.:-oru,orie.s 
in '.:r.noga !'Grr;, --,difon;i0, ·i~ccel!i;,,er, l!J59, ?.'.ore on this t;0nen'1 

subject ma:- ;)e fo:ind in l'i. Ross _,\shb,- :·(':;i:_:-:n_for .:.:_ BrninJ:-:ew York: 
J l ,,·. l ' . . 1 c, 5 '> \ • o 1n i,l. ey nnc.: :,on~-, .1,_ ~ .• 



management prohleme has generated; (2', by t~e development of Encctnc-

ulvr new tools for dealing nith the mnnager's tasks; and (3\, by the 

development of wty.s to use these now tools for tlw pur,>ose of ex~Jer-

imenting in the do□ain of monagemcnt--the.t is, it is noTt :,osFi•,le to 

"Jerform ex·-.,eril':IC'nt~ in the field of Eoci::-.1 sc-iencc in t!1e su.me .sense 

in which it he'-~ long been :1o~sible to ·1erform exuerirnents in the field 

of physical 
<' . ...-. 

SClf'IlCe • These poiuts will he elnborated throu~l1out the 

rest of this paper. 

"system" cfln n,1,:ly to Rny .set of vr.ria::)es whetsoever; their inter-

rehtionshi ~1 i r a fanc ti on of t:1e irnli v:i.cJual onidng the selection. 

i.foen used in the --onte:xt of C1anau;ei:.;ent science, however, the terP.i syF--

tem usually connoteR u complex ,-;hole of interconnected compon'entF, 

such a.s a "mP-n-rnf!chine system". Thus the "systems anr,roach" ,is used 

to em,1hnsi2e the necesFity nnd utility of dealing with rt prodem in 

its 1)roulest context, the entire system, whatever the -pnrti culf'_r sys-

tem may 1ie. This conce;it should br, well-suited to the planner, since 

,1y ne,ture such e. ;_1erson he,.:)itually "sees things whole"-that is, tRkes 

the systens ~r,roach. 

8 For a fuller treqtment of this -::ioint, the interested re-ader is 
referred to: n. l. Chfl,nman, J. L. Venne<ly, A. r;e'f;ell, nnd Yi.('. ::iel, 
"The Systems Ilesnnrch La bon:,tory I s ,Air J1efen,::e F.x·-ieri1,,euts 1

', ','anagei;1eut 
::-;cicnce, \'oL r.., 1-:0. 3 (t,_pril, 1959 , ,;,. ?SC-,'39; ,J. I .• r:ennedy, "A 
'Transition-:.:odel' L:aborntory for Resenrch on 1~ultural :lw.n~;e", Human 
Orf,f!nizatio1,, 14, ;;:1. 16-18; t. ±L. i".eitu1an, "f.o:n;mi..ers in ·ell{niorul 
'--lcience", ,::etrnvior,11 :-:eieni-e, '.'ol. 4, Ifo. 4 (ccto'er, 195~f-, )1·,. 330-3.":-; 
1:. ). ',imon nnd _\. \e,,-ell, "lieuristic I'ro,,lem Sol,·ing", Oper,1tions Re
fee.rch. Vol. 6, :-:o. 1 (,_fonup_ry-Ff-;Jrnary, 1958), '.):-• 1-lC; ,\. Yewell, 
,T. :·. i:haw, :~nd E. ,\. Sir1on, "ElernPuts of n Theory of ~lumnt "roblem 
Solviiic;", ''!:'ychologicnl Review, "'-'ol. C5, !'io, 3 (1958\, ,1,1. 151-16fi. 

' 



'Ihe nature of the Y'>lanner's task. If one takes the systems 

v.:1proach to the planner'::, task itself, one is led toast: sorne,,hr:t 

different <:uestiom3 thar: ,•;onlcl otherwise h;y the case. For exr:n,ple, 

whe,t are tlle bounos of the s:ysten: with which the y>lcnner de2-ls? What 

ere its components, and how are they connected? Is the syst~m open 

or closed? I2 there fecdbRck among the comnonents, and if so, what 

kind-the, t i F, poi:;i tive or ner,a ti \"et) We hn.Ye <leal t ,d_th the :.;egin

nings of such ar. inquiry at some length elsewhere9 ; suffice it to 

SR)'"" here thc:,,t the c.:i t:y :)la.nner' s task--the :,rimn r:r fu11ction which 

the city olam,er exists to fulfill--is essentildly one of control

ling the use of' land (LroEully, s,)ace ~ ,.-i thin hi f' urce. of responsi-

hility, the "'.)Urpose reing to ensure a u:orc E;fficient 1:ncl effective 

utiliza:tion of thi£ furnl,n:1entnl resource so ns to nromote the gree"ter 

well-Leing of tho community. To het-{er understand the nle..n::er' s tu8I~ 

one r.mst look more close!:'/ at the rwture of the system witl1 i,rhich he 

'Lhe 11mE-Yro .. olitan com:mnity" Yiewed as a s,s-Lem. J city the 

;;ize of Los An;/eles do::,inatci:; its ·surroundinf territory; within this 

territory ere othC>r c o,.l:::uni tic;; of '.'arying sizes, al 1 these, tor~ether 

with t!u~ hinterlt:.n0 w~1ich su_!')norts thera anc1 which they ~erve, ma!-:e 

1 r. 
l!') -whet hnt~ been cnllPd the "L1etro'.1olitan community" • It ii=; this 

!i 
Harr-:-,· I'. ''l. PPrk, "_\.. C'onc-e"lt\.w.l ;,;odc-1 of the ni:,r.ning 'ctivit:0

" 1 

un"lUllli:0 hed mnnuscri-)t ·ire:wred for rr. ,fr,meE Cilli~~, L''I.\ Graduate 
i;chool of ::ui::ineF" Admil1ist.ri',t,ion, June, 1958, 

l C n 11 . ~ f "l . i l) r '' T' • "'} for fl Ju er trea.\,:1.;011., o c.u::-: ccnce:), :c:c0 .1, .• -.CJ'.enz1e, L_!_£ 
. ' t -- l. t " . t. (",-,•·· , r'· " ; r , .. '11· l' , <'3°' r ll(1 r.on i ·,o,..,'e ;~~fl ro;,o l ,r,,n ,.on.u::!u:nl °' l\·\,..-.,.. iO n: ~--C•, a,-, .1, 1~, u , (~ - ~ J t.. • f, ".·u , 

The Structure of Lhc ::etro•iolitan (:0!!11::nnit--v (.'l.nn Ar:)()r: lniveri-it~, of 
;a:1'cl11·0-nn Pr 0 '-'s-1<1[>0\-· 
. . . ... _,c...:. - ~ ..... ' ,._ • 
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city plrumer honefull~; ::tLempt:-; to f:,.shion into n ~ystorn which more 

closelJ u~nroaches n suitn~le hu~c for the nclivities of men. For 

this purµose the nlnnner hn,r; av,, i lahle certain tools and t echniquc . .;;, 

to ..-hirh we :::l1fdl now iriefly t 1.1I·,, our flttention. 

Sor.1e curren-L ,1Jen:1ing tools rn,1 technin1r,.-. TLe plan,J1::r try c.: to 

control his ·exceedingly refr,,ctory n:w matt:>rinl hy Bnch in2i.rum(•nts 

as are exercnlific·d by zonint; oniinr-.nce~-, vo.riou,.; police ;iower,>, er.,-

inent domo,in, and 1-:0 on: some of the trchnir:ue:<: e1:1:Jloy<...d nre those of 

the currcntl~ evhilable tools or technirues ~re aderu~te for the trrsk, 

11 
ho,~ever . 

douf:tful th:?.-t the m?.ster nl~n corn:e,:1t is a;,Je to "me.ken, differcr1c(• 11 

there sirn;-:ily are n,-.t er,ough :ilnrn crs to c,o nround: if the ·xcll-'.:eing 

11 .see, for exu.L''.~10, ~!err~, ,·. ·,1. Perk, ".\.re ;.:,1,:d.£>r :11ans Herd}:y 
:~ece::·-:,c.r:·'?", The> lL\\1} 'ornor,.tion, :-~r,nta ~.:onicu, \'r.y 13, 1958. 

1.:: For n discu.~>;ion which zct2 do,-;n to funde.mf:'ntel~--which eskP 
some of the rif';ht ,·uc.:tions--.c:ee 11c-rcivf'.l roockmn 2nd 1'nul Cood;:';:,n, 
r-"omr:mnit,ts, '.<e~n.s of_ liYelihood and~ of J.ife (C'hica:;o: t:nivi:-r
sit:.,r of ·,"hicui~o !'rt·:,,.:, 1~47L 



of a comr.aunity de-,end,:, unon having 11 master ')lan, nnd hiiVing ,: m,,ster 

most likelJI coiil'.'muities ere in for 11 very roui;h time. Whl'.t t:,en nLi.:•,ht 

~,c needed to enrd,le the riln.nner to 1"1ore effecti Vf'ly deid with_ hi.s tG.sL:? 

lishing the :::est effecti'1e .s:,stc.,i;: for eccoruplishing the ple1rner'.s task, 

an ideal vould be sclf-rc~ulation: thet is, n s~stPm ~hich Hct~ of 

its O'i't'll accor<l to correct for dist,ur 7 ianccE ,.iU;in it. Con.sidl'r the 

st&tement of I .• R. nice in this regerd: 

; e:;ood regulc,.tory mechanism must be n.ut.omutic in its action, 
proc:.pt in its rc:s~lon;-·e, uniformly dependable in its nn,ili.cation, 
not easily ,'.:dije ,t to ci1Rnge according 1,0 legislfative or ),ureau
cratic vhim:-, suooth and effective in operation i}J.- incree:c,in1e; or 
decreasiH6 i ~, control in ;)ro 01ort-iou to ti1e need for it, ,-nd econ
omL,nl in theC it 8hould it,-,elr13onsumc u~ little as po::siLle of 
the rt'8o:,•r,·e~ of the ecor:ystn•;. 

ideal control E:;vstem mi,:ht :e like. First, let U8 sumnc_rize t!.1e dis-

cussion up to tllis point. 

Surumn rY of Pc. rt I 

We have seen tlm-t the fundr:J.!1e11tal op)Of:i tion 1Jet,reen the r,lam~er 

e.ud the clu.ssictd ccononi~,t cr-n le rcsolv~,d in fr.vor of the plnnner~ 

there i.s e,er:,' reason to J,elL~ve tfrn.t the luis.sez-fr,irc conce".lt is 

1~oth e.L;Jiric,dl.r false nnd Iocicnlly inveli<l, which lenve.;:; the field 

open -.:.o other ·10s8i'.,ilitie:-, of which the conc:e,-;t of ·0lannin~ is the 

j'.un (Ann .\r,,or: L'ni ver-
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resources, "H! lrn.Vf• seen thftt, l)oth new r:cientific insi:~hts n:ncl revo

lutiorn,.ry nev tool:< nre ~:.vr.ilP,ble to assi;.;t the :3lenner in nccou.:)lish

ing his tt•.sk. :r:iwdly, ;)_y taking -,,he E·ystems nnproach to the '.".llnm,er'.s 

tusk, we hnvc :-:e~-un to recognize soue of the re:,uircmcntR for nn ide;,_l 

re~tilatorJ ~n;ste1:1 to ensure efi'ective te.sk eccnmplishmcnt. With this 

:iackground 1:·e n.re now n•fl.oy to consider the t>yntheF:is of :::uch a system. 

The LUCC: ronceptu,1li:z:ntion 

l-::Xistin1,; precr•dentF. ;'_re there e.ny :n-ece,dents for fl "LRm' Cse 

Control Center" (which we slw 11 abbrevic.te to "U.Wf'.'' for the SP.!~e of 

<"OnVeHience\? Ye{, t,herf1 currently exi2.t r,t leo~'L t,...-o sy.Rterns of com-

peru,,le cou,,1,~xit:y and with even more dem.undinz t~me nnd reliFdii_lity 

constrr• ints; furthermorf', another such .s:y.stem it' currently !>ei n1~ in-

to t> re: ( 1 ', the Cont i11eLtn,l Air 1:efense :om :am'.'., --~:rstem of Air 

Defense Di rec ti on i'entcrs ( ",\.DDC' s" \, a network of me.nuu.l ly operated 

radP-r direction centers:(:-\, the SAf;E P:'.·stem (:~e1:1i-.Cutomritic ('round 

l.nvironn:en1.), P}so e.n rdr defem:e s:,stem, ,1ut one in '\'i'hich s;-iecirlly 

designed Ltr~_(•-scc, le elq;tronic co1.,.rputers qlf<Y e. very :1r0Binent role: 

r:.nd (3', the .~jr Force losistics syster_,, currer:tl:)' ;--eing ·studied in 

In order to 

:r.eke the l:::tcr c!is,u,c:ion or the !.cC:'S s:-,:stf'm more P:r<C:ily unclerstootl, 

let us look more closf'l}' nt one of the,;c existin°.:: s:,rd,erus, 
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has e.stni:lished :->. s:,0 .stem of :'ir Defense DirecticJll ;'en.ter~·, stnffed by 

thirty to forty 'ir force offici:rs nnd men 'f:ho open i.e the rndp_r scopes 

nud related eeuipment ;.i.rov::..rkd for the acco1:'.•Jl i :-:Iurent. of their te.f;L. 

This task--the defe1if;e of their ,:r•~a of re.,.)on:-:iliilit:,r from enen:y nir 

(I', ihe initial detection 

and trnd:ing of ,,11 rir trrffic in ~heir P.ren; (;:\, the identified.ion 

of eacli aircraft 1,ithin this air trnffic so as to ensure no ho,,tiJe 

n.ircn•.ft ,ere ;)rer-;ent; o.nd (3\, tbe taking of action in the event th2.t 

c~n "unknown" iE> discovered to be hostile. 'rhese thr,:e ror~)onents r,re 

usuelly Icno,rn a.s "~urveillnnce", "mover:ients iden~ificntion", and "con-

trol", re spec ti n:lJ. 'Jo <Jetter understnnd the functions of these! com-

nonent,=, let ur 0xamine nn A.DDi' in operation. 

Rr.dnr is the men.r.s of initil-'.l detection of the P.ir tr11ffic~ ti:e 

on t,he ~.l'ff'. 1 ,:· r:-:.<l:'..r Ecc opes, thus ?1err:1i t ting the continuous tr.: ::Ling 

of nll r,ircrn.ft vi::i~Jle to the red.:r. Tlw,:e tr,tcks nrc ;')lottt'd on n 

central displ3y boord et the front of the ~irection center; t~i~ vir

Ufd e,r.alogue of the a.ir traffic si tne .. tion i" then TISed for !)Urnose.s 

of comr,urin&: the tracks f• ~- c:ete(·ted with the ex;)e,·ted .n i!;ht pPths a.s 

submitGed to tlle ADllf' by the Federal lteronn.utics 1uthord,y, which in 

turn had obti<.ine<l Lhem from the "flight plaus" y:hich r re rcruircd i o 

be ~u:J:ni tted to the Flu\.. "\ny riisc re:vcnc:,· ,:etwC'e.; tile e:xi i::tin:r nnd 

the exr)ec-ted tr::-,cks serYe.S to initiG.te C'ontrol r,ction: fi;::lnt·r nir-

cr.-dt nre sent out to ,:i:,uP.11:- ident-if:,- thf' Ji.n:r,..,ft ,,hich ii> unkno"'n~ 

in real life the con~e~ucnce of thesr ins0ertions h~s ~ecn the Jetec-

tion of nircrafL ,,hich ore off their flicht :)1an 1 or 1rhoi"e flir,ht, plLn 

h:ts been filed lete end is thu::: not nvailnhle in the ADTJ:- to ~Jer::iit 
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. d t. ·f'. i . · ' . tl · 14 
l. en l. ice ,ion w1tn1n 1e center 1.b,elf • fortum:tel7, no 1:ir,_,r·;tft 

A control ~vRtem nnnlyRis. It CHU ~e seen from the ,reccdin[ 

that the ADDC is un instt:.nce of whnt i.-.· vnriouRly celled r: "closed 

loop control sytotes'', "f('-edbnck system", or "ioervosystcm 11 • Thi.s may 

he illu!;'tnitec! hy the follo"·ins ultn.;-ir.1plified die.gram: 

' ! 
I 

.. -·-··--···-----1 

Intr-r~reting this diq;rar:i in terms of the AD1Y, the ":1ro:-ePi:" being 

controlled is the ,.:ir traffic :::.ituntion; the "lond" is t.he flu<:tueting 

rdr traffic, including nosici:,ly hostile planeq the "set roi:-it'' re;.)re-

sents the "no hostile~ al lowed" comli tion, P s determined t,;y the flight 

plans filed with the FAA e.nd in turn r,u.•,mitted to the ADIY'.; the "feed-

tJ?.ck VLrir.hle" is t,1e rndur inrmt to the Alme, while the "<leviution" 

(or "error"'\ is the difference between the tra.cks ns plotted from the 

r.:!dc.r in;-iu.t and the flight ')1::--.ns; r>.nd fim•lly, the "control ,1.ction" 

is ju:,t that--tiie .<e11ding; out of fi,;hter :drcr,._ft to tnke nction n.grdnst 

14T'or u r..ore <letriled discu:::sicn of these--~rni relpted-::yRtems 
:a;ee rr. L. Chapman and oLher,0 , 21:· ~-; T', r:. Me.lcolm, ";{etd-Time ~an
agewent Control in o. Lt.r[e Sea 1 e :.=en-\'.fl chine :'-'.:r~tcm", the S:ystem nevel
opt:1ent ,:'orporatio11, SP-'.:)Q (19G9 1 : _.i. J. Ro'\l'f•, "~~ Rcser,rch A0)proach in 
;::e.ne,ienent Controls", '.ystem Hevclo;;ment Corpor,._tion, sri-1r·4 (1959'); W. 
w. ffaythorn, "Simulation in R<'\_}J,' s Lo[.;istics System~ u!,orr.tory", Renart 
~ Sy.stem Simulntiuu Syu~JOsium, co-,;'1onsored ~,y the AI n:, '; I:c'S, C1ncl OHf::iA 
{~nltimore: Waverly PreBs, 1958', ~~. 77-82. 
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any hostile v.ircr;,ft which mRy be discovered. 

To gi,·e so:::e,Jide:~ of the ;;C'neri,lit:y of this descriptive model, 

con:dtler another ,;.-.stem: the o f't-ut<;d exrmpl e of the thermo~tu t which 

Tn this cnse, the ::;et -;-ioint i,:, tlrn temp-

. 
ereture setting of the thcr.no::-tut, tite process being controlled is 

the room tem;,errtun·, the difference between the mensured room tem.p-

era ture nnd the retting of the -Lhennostn t--the de,if.,tion--i s the me.1 n.s 

h)' which control nction is initin.ted to c,·use the furnf(:e to de< re'l.se 

(or incre~:~,c' its output, dependinr upon whether the lo£d--the ont~ide 

tempera turc--ht'.s ri ::,en or fe 11 et:. Such SJ stems ns these 11 re considered 

"on-line" (or "in-line") r:oni,,rol f':-rstems opcr11ting in "reel tiue"--r-

,·ery useful heurif'tic, f'S we shnll see. 

~. dcEcri;Jtive model of the IL;'('. Let us now interpret this gen-

ernlized u1odel in terms of the system v:ith which we are primr-,rily 

conccrner!. The process to he controlled is thv..t of the use of L,ncl; 

the set noint i~ the f:trd.encn'L of co:m_junity lnnd use objectives (pEcr

haps [lS embodied in the master ;)lan~; the <1evintion hetween the .c-.tptf',1 

objectives and the lr,nd use si~uai..ion ns me;;sured initi0t1:s conirol 

action to ')rinb the existing nnd dei-'ired st:,,te of i•ffrir~ into con-

formity; nnd of , our: f', tlie lord on t.lrn s:ystem consi,:31,s of Pll iu-

clencndentl3- .iri.:;in[: frctors c:-i.ui::ing o, change in the lPnd USP :c:itu::tion 

thou;_~ht of 1-1s ":111-nnin,~"---ns distinct from "('oni..rol'--is rno,;t fruit-



Fee.db -..ck. 

In this case! the corn.::uni ty o:-,jecti v<:E to6 f'ther vi th d.c.tn rt bout the 

existing st,,te of the proce;;s to he controlled nre fed into the plnn-

nin2: ele,.1ent, 11hich then ;-;ets u·)on this infonnntion so ns to pff'cct 

the nnture of the control cction itself, which in turn nffei;ti:: the nn-

It vould :.e possible to cr:rry thi,<: mode-I one step fur-

corrm,unit:r come~ to forrnul11te o!~.je-ctives in tlH' fir:::t nlace. J!ow€Yer·, 

;", 1Jredicti ·;e c.wc'el for the LW:r. Fy vi rt.ue of hc1vin;_:: r.donted 

the ,ervosyGtcm concept eF the brt,;is for our deseriµti-;e rnodPl, .re 

thus have nll of the well-cle,elo;1ed theor:- of ser·;omechanisms <.ud 

( ~t'E· i.he ~•i,,Jiot•:runhy) exist,: to l'.ssi.st u.s in anr,lyzing our laud u.s{• 

Eicnt ~cd stec<l•-st~te operutint conctitinns. ' . . 



though, ,rhieh E'.hou]d be mentioned hen'. ()ne of the ehief edv:•nt1tp:1:>s 

of the LUCC system ,,ould be it~ c.,bi li t:r to Pii::mlii te the ef'f ectr of 

given chl'nges (or r,ro1 10.c0 ed chan;ces) in the land use situation FO a~· to 

te c>.ble to predict tbeir ira:i,tct tlirou;,:;h time,. Since the computr·r 

would ennble this si~ulatiun to orcur at n greatly speeded-up time 

sci, le (very much fn:·tc-r tlu~n rer, 1 time, liI~e observing the mover.wnt 

he rd,le to provide the nlunner wiLl1 vastly su7erior date than nny-

i.
. Hi 
1 ons • 

The cleci sion r..iodel for the VYJ'. The nlaHning ,, nd control sy~-

teI:1 Pet forth here oLviou:;ly involves thf' mrsking of deci::;ionP; wbat 

are the criteria for r:i: '.in6 sueh t:eci.sions? That is, in the op,,r, tion 

of the control rictions of ~ucii a. ~2,steJJ:, or in th£• trunsforr.i: tion of 

the community o:jectives into -":iecific 0·1erational pln.n::: n:r th':' plen-

ning element of the systei:1, ..-hit is the nature of the cri terin which 

ttre to lie us~:tl to select. 01w nltt,rnative 11lenning: or control ncliou 

from anotl-wr? To l;e concrete, nnd wr!wps ruon'· lucid: :-u:;.iost, for 

usi1q~ the ?owcr of eminent domnin or .)a:.'ing a secmiue:ly exhori,i tPnt 

lfi t -' " _, . , , t -.; f' l ·1 " • ror nn e:--::tencle!1 rt·,,tmen, .. 01 1.,i,1s no1u , set> '>vctl\ ore .• ,.,~ner 
nnd AF'-"<h.:ic>te.", "On the Ten::::i'.Jilit_y of Electronic Th>.tn Pro(•ef:;:in:.~ in 
rit:- ''lnnnit,[', ite'.>ort to 1..lte i.e:>artz:1,•nt of ~ n1snni11: • it.:.' of loi:- \ 
}ng:e]c;.;: ( 1.o::: .'J1:.c_elc~: ~:.t1,nford L. Optner nrn 1 An·o,ht,:::, ,Jr>.nu~.rJr 1959 • 



prict• in order to o:)tH in n :,i ece of land needed by the city; what 

enahles the plannin!~ rlnd control Fystem to choose bt"t\1een these t,.-o 

hlternntives? 

The ansvPrs to ouestions such as thoEe posed in the ~receding 

purngra~h ore highly denendcnt u~on the 0redictive mo~el, "nd thus 

cl':nnot nt this time be definitively nnsirerecl for the s~·stem under 

study here. However, cert~in genernl considerrtiors nertninin~ to 

ell l'Uch sv,;;temf i:atiy be mentioned. f''or exani1le, the nrohlem of the 

stf'.llilit....- of the 2:,-stcm is a crucinl on1•. '.:::tni,ilit:y i:-3 in turn hi/)1-

ly dependent U;)OU such fnetors [.LS tiL'1e _lags, nlrnse Tf!]ntion,·hi:>s, ,~nd 

the p~in in th{• ,0y.stem. 'J'ha.t i,,, whether the control A,;"i:,i.em will 

£;uffer from "huntin6 " (the inability to "zero in" on the de.siren con

trol vrl,H•~, or be Fu;·,ject to oscillations of ever-incrPt:!'ing rnngni-

tude--u,r.d f'O og--i<: h.r'.el:-y '1 mr..tter of the tin~e le.gs, the anmlificF-

iion (gain';, or the 11hc.se ri:l1ctionsliips in the s:ystem's ff,f'rl7:Jric:k. 

Another 11.sJect of i1:inortPnc1~ is the ',elmvior of the system undE>r 

transient conditions (can it handle tem-,orr:.r:y overlo11t!ic:, for ext\m;,le\. 

1.lso, the n=•s,onse rate is of critical importnn!'e: 'li'ill it he r"nid 

enou;--;h to correct e.n incipient diBturhanf·e •>efore the disturl;ance hni=: 

reached d.".ng(,ron~ pro:1ortions? And is the i-ystem sufficientl:y flexiblP 

to hnndle ch:tn;~in,; 1 o,u:3 am: o:,erv.tionA.l conditio1.1E no"' nrnl in the fore-

Thi.s gi·,:cs ~ome irn'iceLi(lr, oft.he natcrc pf t.he criteria which 

r.:ust :.,0 tc.Lfi:~ in:.o <:'·col!nt in o:)er,,tin;; a.~ cOG)lex e s:n,ter~ :-ii:: tlv1t 

~,e:iu;;: ( on.siC:crcd here. d1,-:;e criteri~ enter into ~he :1ro' !em of :.y~.-

ten: <:!e-·i~r., to ,,:1ich we f'bill now turn. 
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munity (whieh inclu<lec: the hinterlnnd, rec2ll\: second, LherP r.m,,t, i:e 

en.sure c.de,·u..:.te ·:overage of thi~: Rren; third, th(' lo rt,ion of indivi-

con,-istiut;: of r. number of linked lnnd uFe control center,~ coverin[~ tlie 

<.,ntire r::etrc,'.lOJi:,nn communit~, '!ti.th eac:h r,articulDr ecni.c-r r<!1·c·i,·in,· 

itR l'Jlnnnin;.; objecti-,es fro□ the local n.re:~ it :er-ve.s ;:nd over whid1 

For {! 1.:-:etropol-

it11n communiL: the Pize of I,0•0 } .. ngele:c: and it~0 environs, the nmu!Jer 

,.uired, the exnecterl :ysi..em load, the ::,et to he. detennined O:)i:.ir:ru::i 

ratio of tPst e~cnts ,er center, nnd $0 on. 



in fig1rP 1. m1ilc it is beyond the scorye of this study to fill in 

the bo~e.s of thi;-. metrix with nll t:,e inform,,tion need.eel to :1cn·dt 

the de.sign of our ,::ystem, it should serve to give some idea of the 

full extent o.t t:1e clesig:n oroi;lem, and ·1erha~s n i::ie-Lter unricrst:-ondint 

of the mnny interrr lt>ated factors which must be tri.ken into aeccunt. 

The seleetion of e.:nro;Jric,te criterin • . \A soon a~ one u::c,-, the 

term "co:0 t" the w!iole field of economics opens u~J ;·,efore us. 

we are Loing to insist n;1on nn even bror,df'r intpr·,r,,tl·.tion of the tenn 

for the pur~ose of eva l u1> tiug_ the u_;,:c; for P. ~ one !!:ight ,,Pll se,y to 

'fhe current. inn':ilit_Y to 

prcci.sel:;-· mensnre certnin ndmit,tcdly im;rnrtant e!"•1ec;t:- of the ;Jro~:lem 

precise--rdlowgnce for non-:)e~unie.r:-r fe.ctor::, r1c_ving 1ronounn·1l this 

q1Yet>t, let Uf': now look nt :=:orne of the pro'.Jn,:le <Oct" involved in our 

of system inst;cllntion; (3), co.st of s:rstem O;l('rrtion; (1 1 , oh"oles-

16
hith rill clue npoloi-:-iN•, to William ~~lrnJ;:es;,er;re (t:1e r--uotc.tion, 

of c ou r~e, is fr,Jm He.ml ct, Act I, ~·c ene Y~. 
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cenre cor:ts; (6\, non-;w('unictry costs •. Since we do not have all the 

neceR,c;az-:r infor-,..,ation upon which to bnse accurr:te estimateo= of thei-e 

costs (the system doeF not yet exist, nor hns it here been sne~ified 

sufficiently precisely for sud1 costin;_ .n.:r?oses) ~ tt:c '-H;[:t t,hnt we 

cr1n clo at thic, ;Joint is to r;ive order of me.gnitude estim:~tes. 

tw.,-:is for f-'uch estima.tes we ,,ill l'On~idc·r n full:r-implemented s·:stero 

(',S it uiLht 'lf.c dr:ibned for inst.,11~tion in the Los Anp•les mE't.ro )Ol

i tan coo: '.Uui t)'. 

r:ll espects of l:1e s:yst0m de::,i 6n from initial surve;r of the :;.,:,,,,, Pm 

inforcmtion ruu.irci;ients, throu6h specifir:ation of t;1.- 1·>.!•UiE:ite hard-

of cost ic hu,,ed ou the conviction tlud the exist.in:,: si...n.te of the art 

of inforrua ti on imnd 1 i w; technol o;_;-y is c:.det'.'urte for the tn ~;:--thr1t 1." . ' 

, flLer,ory '~ 'rhe- cos;:, of instnll11tion ,,ould inelude all nr·, er-c-

plnut and equi 1ment to ·hou::-,e this, the 1'onr--unira.tion linirnr:e~ ;t=>twPen 



, .. 

raillion dolln.r~ (the rnn;,e dc·H,nds nl.so on whether l: or ?f' cent"r;; 

~re needed, of cour~e·. ~·~e initial cost would !.e I orrcsrondintlr 

the- ,.·o;:-t of n.1nniH/ t:1e co,n:mt(•rs (rc•ntnl or m.,ori..ization coEt:-, meia-

involved (111:nrly g}l H.•rsonnel -.rould I c hi hly tn,ined in r0latively 

on the order of 1•'-.';J million doll!:r:~. 

incr:s-'' Etnd ,.'.:ill::: or r_o•;l•rrn-.1e11t 1:ow dc\·otecl to 1,:,e st>~e end;::. It is 
I 

to return Lo ·t,l,; <: 11oint. in a Int.er conne,·tion. 



They Rre nlso liLcly to ~e the 

-Ll:e 

di:0 ruption of exit.ti:1g i:nter--and int.rr~-covernruentfl.l rc·lntion"'hi'1s 

which is c:ertain 'Lo occur; the o:·::;oletinr::; of much of the exi:c;ting 

,;overn.::1cntn.l 11l!1Hchinery-'', 11:0 was mentioned en.rlier: the ;10,,entii::lly 

<lraetic irnpn,ct the E:,·stcm coultl hnxt· in t-he rcalr::1 of "nri VR.te enter-

exi,:L.:c< '} -.i1·tne of the highly effecti·,e nnture of c:ontrol :1r0Yided 

Indeed, nerha~s the ~ort ~iznificent 

f'or Xor ·ert ',\einer--one of the found en of c:·(:en,etics 

and 0. ;Jioneer in t.he de,·elopment of information technolog)'--hn.s re-

1;ently warned, 

idea of creatiug st.:,:h n sys-ten:, !et us look at some of the ,if'nefits 

which might accrue from it~ existence. 

gering ac; to Periot!sly rai~e the q_uc.st,ion vi1ether the :1roh: 1 le--or 

e•.·en ,,ossi} le--':t:•11efits could ever out,rnigh s11ch costr:. D•e~·,ite the 

admittedly fore~oding nnture of that n2sessment, we are neverti1eless 

deed, t:~gt we cannot n.fford to do wi ti1out it. 'fhe experted ; e:nefi i:.1, 

'.'!bat is it worth to Pnve our citieF 

from [~oin:~ i.::anknnt? To re-fashion the "exploding metropoli;;:"? To 
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prevent the desecration nnrl wastage of our ;ountr:yside? To give m,,_n 

the possi--ilit:y of gaininL .soue ,on~rol over hi~, self-n,,.de en\'iron

ment--e, en, over his destiny? We arc, convin1·ed tlmt our ·)l;i,r..nin/ Pnd 

control system voulc maf,e ;10Fs-ii;Je ftll of these benefit~,: i·ut ·we know 

of no wn.y to measure their 11 1.-orth". Incidentn.Il:r, n:,:seB~cin[ the -worth 

of stu·h '.;enel'i ts F> s irn".ll i ed alo·. e is <lire, tlJ unn lo[;ous to the si tua

tion fac iu; -Lhe ADDC: w11c•t iF- the worth or df:i'ending this ( ountry 

from enemy e.ir 11.ttad;:? 

Pe< uniP.ry !;enefi tF. If -the costs were difficult to deternine, 

the ;1ecuniary t,ent."fits arP well-ni ,h inl'E>lcula,;l(•: 1..-c are unn.;)}e nt 

thi::: time ~o nttf"ch e·.'en P. "bn.11,.-,n.rk" fi9-,ure to them. For one thin[;, 

the t,cnefits must De nssessed in P.. dif'fcri:.nt w::i~.~ tlrn,n t,he cos-t.s: "ly 

trj'ing to det<~r:;:inc whut the cost 1rn1·lrl Le of not lrn.viE['. su:h-and-surh 

a cfl,rin,ii1it:r, we .pt, t:o:!H' ir1 e:~ of tl1e wor,,h of lunin~ the cr1,Jg'.,i1ity. 

For rtnother thin;-, the tenefii.,,<: can· ot : c reer;untely esta'.;lished ,;T 

existin,'. fa,~iJities end indi,i,;m,l;-;: cx:1crience ha:,; shown t::rnt cor::

imtr·r s:::st.em inst.I'd J3,tions can nlmo".t nt:vcr :,e ju~tified on the rosis 

.(• re-pleced. 

T::Va.luati 011. '.'!1w ~ th,m , itn WP f'c.:,: oi" the n, tio of ; enefi i.,;e, to 

p~rt or the neerlc<i in:forMatiou--t,l,e r1enominntor, : .. ut not the nlll!:.,rr:tor, 



system as dcscri':ed here i.s -~ure -to come rt:)Out, if for no other rcr-.son 

than that ocn he:o no,1 crcn,tcd the ct·t;::Jflililit:, for it ·while the ornortun-

it:r--nay, nece.ssit;v--·)ounds loudl:y e.t hi;; door, Our judgPment tells 

us Urn.t the l:enefi ts no in fP-ct 6 rc,ntly outwei;:)1 the not inc:oruddern; 1 e 

costs, even if we c<1nnot yet nttr..ch n mu.'lh:r to this r?.tio. 

On the posit thRt t.he :::;rstf,m is ju,d,ifini:le, we shal J now turn 

to the m,,tter of ir:-,:Jl ementi>,tion. 

'l'he U..iC'f'~ Imilcr11entrtion 
j 

Even i r we could convince the ::.10,:t hr: rdened s!:(•ptic thn.t the ::-en(,-

obvicus that no such system would ,.e ·1rovidecl to mer,~ the need~ of the, 

plnnner alone. 'In.s this all '..;een jui;;t r,n idle <lref'.I!, i..i1en? Vi0 tliin!. 

not. rut then how is the ;-:-laune:r to get his control system? 

"If .:·ou cun't Lei:•t 1 ern, join 1 tim". Uppenuost in our 

mind P.t f!.ll time~ !:lu.-:t l•e a recognition of whnt it is v.0 are renlly 

trying to do by creRting this ryl~nning an~ control system: certninly, 

it crnnot 1:e Ln end in it.self. Yib!"t '\le 1,.re reall}' trying to 60 i:0 

!ring n:,out t!1e poi::sihility of enli~)1tened self-repilai.ion in the do-

r:!r.in of t!ic 1:1elr0:iolitan community ecos:;-st.em. ?here is no douLt r,., 

in the centr~ 1 city at.J.s to stimulate the fli:;ht to the suLur'.,s 1,hid1 

in turn reduceE the conrestion sor::e,rhat (n.t least, d1nnge.s its nature':; 

the ,iollution of the u.ir serves to raake the arer-. le~s attructi 0:e to 

t • l -~ttle el r,ewl1"r" nn·, so on ',:.1· "CI•. s .. uf tr ;c1· E•.11t nr.wcor;:ier~, w,10 "H:n 1-.-: . "' "' "' u • • ~ 
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time for the v.-oridnf out of such fore-es aF theLe! t-he m,~tropolitnn 

com~unity would rencb a l~vel of'steady-stntc e~uili½riu~. Rut ~1nt 

if left unc-hec!i::cd--will ;,rir.g f!;Jo,d.: wnr, <lisensc, r.nd frmine ·wi11 

serve to inhibit unlimited grmd,h. '!'his iP rnther like -v,"'.'i-'...,in1: for 

the "ec:uili- dnm'' vhich is ef'ta'.lished r.hPn ::nncer I-:ills its host.. 

Kee~ing in mine thc.t 1,c ho,,e to nchieYe intelligent self-n,gu-

network of intcrrcla-Led de::isions which c: oii ·-·Li tu tC' the ;:i· ;:.is for r-el f-

vi des ini.'on:mtion to, ot'1er dec:i si on--rr:r-.kers in this network; fu1d 

third, the in£'orm:'-tion nc(•decl i·.y , 11 rr.err::·.er;2 of thii:.: r:om :".Unicr:.ticm 

it not be ·1ossi: le to take cd~int~ge of this ~itu~tio1~-Lhe mutuRl 

erJb,in 1'11>1t we :n~f'.n more full:-• 

, . . dl 7 if fully enumeratef\ 1 wo·:lr• 0xceN1 one nundre , Thus ~ny civen. lo-

17
~tanford OntnPr, cit., ; 1 • 



of ways: by it~ street nddres;c;:, postal zone, school didrici:, eensuR 

tn1,ct, T)e'111rtm1nt of W::it.,r r.nri ?owr--r meter book Hreo., ">olice renort.iue; 

district, ar:d so on. ~;U!)'1o:~e i) 6 iven "iecc of now vncBnt lun<l ,-,ere to 

he developed -..v-ith en a,1vrtment building: ima1~;ine the num':cr of or,~all.

izo.tions which would hnvc n need to know of this, nll the way frol'1 the 

,'uildin~ De,-mrh1e11t. which must j.s."ne e. ;iermit to the tele;,hone com·1any 

which ~-ill lrn,vP. to ins:tull tl1e t,•le'1hones for the future tenantF. If 

all of the.se ::undry or~c,gnization;:-; could o:~tein the infonnation they 

needed from one ;11:~cc·, t!i.i:;: Fho,1ld '.1er-u-:it .su:,st~ntinl economies to Jie 

developed in their operations Ly virtue of the impro~ed coordinRtion, 

scheduling, Etne Po on, mndc 11ossii,le there\r. ':herofor£>, rce.dy 9cce£s 

to such informl'l,ti on shoulr.. !'e worth .something to ti.em. 

,',_gain! (:onsider the indu:a;tri:tlist who wi.slleP to locate a suit!'!' 11~ 

ex:1ensive c.nd ti::1e-cor1:0ur:1in,_·. Wcndd it not 1Je worth so1:1ething to thi,;, 

indu~,trit,Jist to hvYc ,Hccsr to informl'ti(ln w;Lich wonld eimble hiP1 to 

knoy; of all possi!llc sites whid1 n,cet his criteri:-:? 0r cont~idn· the 

rerc.ltor who is tr::·in6 to pro-drlE' such infonnation to u r:lient; if he 

makin2: r:. snle is g,rc•atlJ euiwnce<l. Or nguin, consirler the r-irir!,et re-

::ev re her who i :s try in;~ to o:1te in accurate data. on the num''c r of house

holds in a :_::iven er<>1:, tofether ,.ith infonnrttion nl:out vnrious of their 

charncLcristi,:s, :.:r.c so on: the more e,t:sil:. sud1 informr1tion i:-: o~'

tainntle, the ;;etLer h( is n:,Ie to servC" his client. 0:ut .....-e neec not 

belabor the point. 

It shoccld be a:Jparent fro:ri tlte fore;;oin·~ wh:_,:t oar iarple:::'.entntion 
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strategy :should be: we .shoGld ex;,and our roncept of a land use con

trol center (for the exclusive use of t.he plnnner' to that 'of a "gen

ernl :rnir:10~-e :information cenLer•·--the "GPIG". Thus the plnnner woulcl 

lie but one of the man:y- US(ffS of such u center, just n:c: he i::; now Lut 

one of the nn,ny user" of the set·,i,:es of the tele~Jhone "Tf'tera, s,y. 

_4.nd just af; in the cnse of the i.:,ele·1hone system, he 1\oi;ld ·;uy r. fee 

to utilize the :::ervices of the CPIC--n.long ,,;itll the ho.st of other 

u:c:er>', thu,:;. mr.1.:-inz the chn'r;--,{: to him t:ufficiently small to justify 

We can now .see thnt Lhe cost of our s:yd,em iP not ,.:n,:h r.n in

~urmountn ;iJe o'.;stncle after nll (imngine the difficulty ·Khich •Jex-

current teleohonc• systen in its entirel:--, and ·the r,,1·,it,,1 inve:::tment 

;Jeinr_; :,v::.ilt::,le--,,t n i=:uitn;;le fe<·--'~o the or11inexy citizen wishing 

the kind of infcnn:d.io11 it would proYi('e. 

'.nother i!E,ect of the :>ro;:lera of .<-elf-r<TuJt,i,ion F-ervc-:::- to 

er:hnnce the ilr·c:indiility of the 1.PIC '.:'ow·e-,t to the 7!P_nncr, r-uite 

tlie it,y:irt:,n: e of Li;,,in::: (r.--.cell tbf' ehrlier di~'cus.-ion of ti.,:e lr.r;s'. 

If ~-lH' --:,lnlllll'r is to P_chieve eff'er>tive eonlrol he r.mst te c1.>,lP -to 
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ferniJlc to hr,vint t:ie indu~Lri .. li .:;.t lntf•r tr.: to ::_ct ;c, zonf' Vc•rir,Hce 

! 
on P piec(• or :Jro:ierty v::li,·h Lie d1ot:ld not have chosen in the fir."t 

one. Icncrrnc.e is not :,]is.". 

cor;,iw.. Ji, i:, '.,eYonr1 the RCO'l(! of this study Lo consir1Pr ti,i,· ·1oint 

in ( eta i l 1 ho1\'('V•'r., Second, the CPIC con._e~it could be u~ed to further 

witho~1-: t'.,(· u:=-ua.l fru£·t.r.,tion encountc•red <lue to the nri.Li,re of ·1olit-
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the source• of the communi t}' oi,j ecti ves u:10n ,'(bi ch the ,lnnncr !.;, ,-,,,:· 

woald nern!i"l n de:_::rer:' of coordirn::.tion in plo.n·-:ing which is :,eyond 

ne<'ds to know IT,u ·h uore 0f the deteils of the P' f'Lei:. 

the irnrncdir;tc i.r.ctic to i:e consic1erPd i~ orle hc.viug to do 1,ith fur--

lrnud, • ·I' l L sucL rt 

for tbe ten er -~'S(:nt:;c h.rgePt metropoliten corrmnities in the United 

of 1 to ~ hi 11 ion do] ln r."---which ou6 ht to offer Fome inrenti ve to the 

com;1utcr mr.nuf:-.ctarerc: to und<'r'"IITi 'Ce r P.uhst,ntinl ;::iart of the :-:-"-d,ero 

; 0:ut ,Jei'orc, un: corrnut,-r m,tnufact.urer is goin.:;: to invei,t expensive 

So the fir~t ord1r of 

'Se hope that this pa_Jer -will se1·ve thi::: end in some f'CIP.ll ,l'c:,y, 

Sulllillf, rv of r'n rt I I 

~ con~ider:,tion of the OYPr,,_11 conce~)t of n land nc-e control r,~:<;t,em. 
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the etil i ty of th<> extn1.si vc bod} of control :oyster:: theory for the 

;,ft(•r Petting forth s~r:1e ''princi 11 e;e," of 

"s:;:o.tern dc:,ign matrix" v.hich ("'O'.:ld .serve 

n.s 0. frn.rae,,ork for gnt:·,erinff t:1e :o"e-cif:i.,, detailed infcn:u,_.tion r,,-

quired for fl('tun.l de,~ig:n of the .syst.e1,;. , consider,1tion of so.:;e of 

·Ul(, .-,rot.able costs nnd henefit2 nttnched t.o such a syster. left u.s -with 

could not ntt1.ch nur;iericnl estirc:tes to the henefii.f,. ; in,ill_y, P 

look at the pro~>lem of ir.nlementr.tion inr1icatul thr,t c- ~-uita;,le trnns-

to ensur.-: thP ,uccess of the i,..: ··1 er.ic:ntr:tion strategJ. 

Critir-ue 

Throu:!_hout Uie n.rw .. ly~·i::; nnc'. 2ynthe,is of our .,lannin~ nnd control 

tem which ,1ould .•et:t de~l with tile :lr.mwr's task?", rnther thnn the 

1'ystem :uon' efl ecti ,;e?". Thi.-, di ff er enc e i r, e :>-1ror.ch hai:; toth :::dvan-
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time and greater re:co:.•r('CS thi:n ·were nv:dlable to u~ for this .sturl:,.·, 

Buch an e[fort i.!:, likely to rt.•,na.in some-what unronvincin[. 

,\notlH!r drtn1t,n,rk is tlu:t evn1 if our analysis of the need for-

not ;:,:ueceed in att,•ehinc dollar emount.<:c to the."'" berefits !'O ns to 

0 erh::ips fl.no-L:1er tlifficulty lies in the nR.ture of the c:hcsE'n 

thu.t it is more ir;nr,rtant Lo seek nn ::rnf'.wer to the right question--

even if the se1J.rch .i.s unFucce,0 sful--tlrnn to ohtcin An e.nswf'r to the 

wron-~ ciuesi..ion. In 0.ny e-vent, the i::y.stem considered here is no ·_,nnn-

to go in the fir~t pl~rP. 

18 ·1 · f t .. . . d 1 • ( i;owev« r, t H• -·t~.l! orrl C;-> .ner rP;1or, uent1one er~rd.er . ,::.f>e 
footnoLe 15··, ::-..lthou~h arldre,,,in;:, it:o=elf to I'. different rrue::-ti(,n, 
contnins mld1,)' tueful in!"i_0 ht.c to_:;r•ther \\it.Ii r.mterin.1 relevant to 

the SJStem dcf-i:"r:. :,,·.c•('t of "'.he nro1,1er.1. /lso, the litcr~,tl~rf' ·:-er
tainirw to the wilitur, ~:_:,-ECi.e,,:s di,-.u.s:-:f•d j~ ver.r lib)l~· i.o :,e Uf"e
ful in--this reg;nrd (,e·e footnoLe 14). :.nnn,r·nt_0 nt tbeor} lws borro1led 
extensively fron, den:-lo·JmentF 1i·id1in L~1e milit.,,r_,. domain in the nr.E·t 1 
ancl there is,no ren.,on to ;,elieve t 11is will C('.nH: to lie true in the 
future. 
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me11 nin,•ful di sa n:runc-nt nE;io tin ti ons, then the nue,; ti on inn:1edirc tE 1 :y 

E•ri,=:e-: wlwt would 'H, the imo,tct of di.sanmrnent on our e,:onon-i:y? In-

the ·10-ocld :dllion dollar.<'. n yenr i,Pin;:; spent on non-eonnHuer ~J1ods 

(nrmruaents and cuch~, or our economy will ~uff'er n, drvstic dedine 

hope Lhnt the eo·,t, of our ;,lnnninc: am' control r:,,,t0n nmy turn ont 

rtre now utiliz.ed b_, the "defense" indcr,ir:.· colld be utili7cd in ('reet-

19 . . 1 ., l . .; ' I . I • 'in1." ~cc~n1·e v;ns :•.··,on.~oreL ,·,:;- i..ie o,,: .·.lllt~:es. 
,·c<'.cr~,tion of \mpric.Jn Scientisti,~ anrl took '11Pce on 

in Lo~· J\.P.;:,el c,' • 

•'lw :ii.er of' the 
Octo~er 10, 1U~0, 
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give<= rise to yet ~llothcr thoug;ht: perho..;,F: the local htu'ines:c:: in-

ter~Rts voal<l view the P~tnbJislment of this system as a positive 

·1rorerly ;H'B>'ented, ,,e fire ~ure this me:' of viev·inf': the ::::,stem co,il<l 

cm::e to 11redouinP.tE•, 

C'nE• final poinl: n.s the :1or,ul:.tion of our country gro,;f., the 

problem of gettinz Uw indi,ic:\;,,J itizen to fpel tlw.t hjf Yoi,-e 

d iffil:ult. 

·woul<l ha-ve a >-e1ie.ficL:l impnd. even ht•rc: by me.kin~; ~o:c:si!•le cffec

ti·re plr.miing: arnl eoni..rol one tr.:~kei-0 :,o:c:si;,le effectiYe r)oliticrl 

control--thc third-lr-ve1 fec-d 1:-eck proce:::s in which ,re are 2.ll n:,Je 

to t,;-,ke :,art. J\nd thus our ,:onee"1t of demo('racy aP fl form of >'elf

control would achieve full rcBlizntion. 

Conclu.sion 

Whn.t then c:,n we, sr:y in coi;clusion'? :"'j rs:;-t., 11e will maLe the 

flat assertion thut todn.y' s 1)lun:-iin0 tools nre rHJYer g:oini; to ce 

ren sonn Lly conclude tlrn. t the pl;:, nner I s rnvori te c oncPpi,--the "mn ;..ter 

:1lan"--ur.y well be ulr1:;td3 oiJ:'iolete (if n0t, im1ePd, entirely n miA

take:; t'.1ird, '\\itho~it.. e.i:'1:'t'ctin: cout.rol-no,i s;·dly lr,cldnr:--thcre 

ce.n be no efff'vtivc> :>lP.11nin:::, cud »iU10:1t ei'fect.iYe ;ili~unin{; we nr..e 

in dr,.n;;cr of lo~ing :::ome of our mo::ct- cheri:c;hed v11lue'-. '~hiR lend~ 

u~ to helie-.-e that'" r.c-.-; uppro:-,ch to the ,1hole DrolJlem-arec:. confront-
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ing the nlt•n;1er is !Ja<ll:,c needt:d; if not along the lines takf'n in thie 

tion:0; c;oin;:i on: in mnn:-:.g:emcnt tools and ieclminuc;-, in technology, 

in hnowled6 f• 1 in (:ulturP.l Vhlne,:-, in ::eople. 

It ,;;0.S in t'.1e hope thnt Y,e could m~:tke r-ome sm1;ll contrii.;ution to 

the effort to kee~ nbreast of at least one as~ect of the~e revolutionF 

I 
tho.t thi~ pa.per "\aT.S Y,ritten. 
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A Construction St~~~gy for an Environmental Education Integrative Model. 

1) 

2) 

3) 

4) 

5) 

'-< .. '-... 

Select a candidate integrative net, such as axiomatic language. 

8'JY r J evihf 1 iJ'° 

Collect system core themesGnd eh. sjf¥ them according to whether 

~;~ rt,(q ft iv-zJ rv/{- .,-, C##'JJ>vr;f'.f~ ) 
they #.Long in Pl.'G\f'OSitig;r;;i_~ or eeffllsinp:1::oJ.¼:; cal.og:eries. c~O'-U-?Cf 

\M-&-&vrv.,/ \Ve.t ) _ -
Select an initial set ?f syst~ms p~gpositions for the generating set. 

Jbi41_ /'A/'/ft( t / ~'// f''1 ci/1 o/' fZt_ /H tJ t/4-'f4, IJ/C r//,;,,,, 
Collect ecological, economic, energetics, nutrition, ekistics,... ~ 

core themes. designated here as theorems 

Translate all theorems into a common systems terminology. 

[This translation is in itself a major integrative process] 

6) Trace between the systems generating set (3) and the theorems (5) 

as is possible. 

7) When tracing is not possible, heuristically add new propositions 

to the generating set. Again attempt the trace. 

8) Iterate step (7) until each of the theorems in (5) can be traced 

to the restructured generating base. 

9) Translate the final systems language into the various user languages. 

10) Trace from specific case studies to key theorems or to the generating 

set as required by the situation. 

The term 'trace' is used instead of the more formal derive or prove, 

until formal inferential steps can be developed in systems language . 
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SUMMARY REMARKS 

Tradi t.ional 'and . Current American Education is d~si9n~d \11r1coriscioii;l;; 
from the I-It level to bend all participants into. Tl1ink,Lr1g/Sensation 

' . ·, : ... . '. - \·_ < ',,· ,-(· <··c:.,~.~~:, 
The New Perceptive is 1) values clarific,atfon\m\lst address the 

level of consciousn.ess of ~he ,;a1-~es : 
dictating the:polarLzati~ns il'i.behavior 

Integrative Models 

2) values cla:ifj,,c~ti~~:~;J~'. be h~ai1abie witrioht <' 
intervention of expe(t' or E>peciali1t; ;, · 

3) i:echniq~es '9eyelopecl;fo:r'°rneis,~remeni.of• :7aitie;:. ·. 
·auring .. I7It ·co~."'ct?iisr1ess···.qc1n'f)e aqor>t:eq ,t;o' ...... ·, · 
meJ:hods of values, qlarificat:ion 6n ·r,.,Th.ou . 
levels ·,if' educationa).\ awareness: 

must be: Anticipative · _.;: 6~IM. •,· (Outer St~t~f;±nteg~cit:i:i.ie ,·,1c•uc,.J. 1 

Inferential··- ()DIM ( Ou~ef 'Dev~lopin~nt~i" 

Predictive ODIM · (Outer Developmental ,I;teg:;at:ive M6del) · 

Economical ok~ (Out~i····~1:itlc:M~d~Y{i'/ 
1' • , ' \ ,,, '.; 

(economy R:coviding) -:•,,;·.,-._,1 

,. ·-<-;:1,'.\:·:. 

Transforminq -- .IDIM (inner developfi\entaJ, integ,rat~ve model) 

Descriptive_;;_ OSM (Outer St:~{id'Mod~JJ 

There is no such thing as an ISM (inner stat{c tn~delt' 

Basic test of an Integrative model:. you get more out t:.han·you put in 

The Integrative Threads (IDIM's) of Value Clarification 

1) The I, I-Not I, I-It, I~Thous, I= I Levels 
in value and morality 
in freedom 
in consciousness 

2) The 5 World Views 
charts, worldview profiles 

.3)The 4 psychological types 
Myers-Briggs Indicators, Wilson Social.Types. 

· Integration is achieved through perceiving all 5 ·world views- or .. ~ - - "'""'"'''·•:c•,-~-.,. 
all 4 types .in a self-referential manner. · .. Integration is achieving·: 
a new level in the I-Not I helix. .,, 
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TRANSF0lli'1ATION IN EDUCATIONAL ARRANGEMENTS 

Old style,. 

ask me what you want 
to know or need 

transfer of infonnation 

separate work/study 

low prioirity·on personal 
experience/.listen;_learn 

separate learning/social 
·action 

p{otect,certify insights 
and skills 

role communication 

allignment with consciousness 
level of existing system 

New Style 

internalize 

integr~t~work/st~ay' 

high pri6ti ty.on 
·learn by ,doing}:'. 

: '' . . ,., ,, .. . .. ~ ,, 

mutual. poo~irig. o.f: i~~d.ght~ ~ell skiil{ . 
; 1\ .. , .- . ,,\,,· ... , ... :." 

. int:rp¢~9n;f c~j;:6J~i<),i at new ::~!5 
-,•,··. ,: .. · ... ,.._,.' 

. alligrunent ~it~' liighe~)reJ:is Of 



• 
WORKING PAPER ON IN'rEGRATIVE MODELS 

Introduction 

Both the Environmental Education Act and the primary recommendation 

of the Arizona report stress the necessity for the construction of an inte

grative model for environmental educ.:i.tion. In the wording of the Arizoria 

Report, the primary recommendation is "To develop core themes and a conceptual 

structure in environmental education that synthesizes and integrates pertinent 

subject matter across and between a variety of traditional disciplines". (1.18) 

The report does not characterize an integrative model specifically but does 

give examples of what it regards as the primary core themes or unifying threads 

with which such a model is to be built. Five core themes or key concepts are 

suggested: Environmental unity; General Systems Approach; Energy Flow; 

Economics; and Human Settlements or Ekistics. (1.8) The report suggests 

further that these primary themes may be divided into secondary~or sub-themes 

• such as, pollution, land use, population patterns, etc. 

• 

From these recom'i)endations and suggestions, a sequence of questions 

emerges. First, what is an integrative model? Before one can sculpt an 

elephant, one must know what an ele~hant looks like. The views reported by 

three (or five) blind men who describe different parts of the elephant's 

anatomy, by themselves will not allow us to sculpt an elephant. And if we 

validate our model by·having the'.biind ~en check it, thay can only verify 

the particular portions whose input they supplied, which means we could 

satisfy each of them and still not have an elephant. How, then to proceed? 

The sculptor knows the elephant is an animal, so it must have certain 

anatomical parts to enable it to perform requisite life functions and ths.ee 

j,i1""' +, /J..; 
parts are~lccated with respect to each other in standard ways. Hence with 
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• the fundamentals of animal anatomy and physiology the sculptor can derive 

• 

the general guidelines of the design. The dimensions of the legs, the 

size of the ears, the shape of the trunk, etc, inputs supplied by the 

blind men, can then serve as the boundary conditions which constitute the 

specifics to which the general anatomical principles are to be molded. 

Redundancies in the inputs are no pr::iblem, they are actually helpful in 

checking the fit; but inconsistencies in the inputs pose problems for 

the sculptor and he must make decisions to favor certain inputs over others. 

Extricating ourselves now from the metaphor, what are the fundamental 

processes and techniques for synthesis and integration and where have these 

methodologies been developed? 

A visit to the science section of a typical university library 

reveals that about 95% of the books limit their subject matter to a single 

branch of science or to some specialized topic within one branch. The bulk 

of the remaining books are general science textbooks that cover several 

fields and are w~itten primarily for use in introductory science courses, 

or are survey books touching on several fields of science written for 

laymen. But few of either the general science or survey books have anything 

integrative to say about the various branches they describe.· In fact books 

of an integrative nature inter-relating the principle§ in the various fields , .. ;. 

of science are almost non-existent. This lack of.'. books on integrative 

aspects of science is not only a comment on the nature of present day 

science, but on the concerns and capabilities of scientific epistemologies 

in general. While there exist unifying schemata like the periodic table 

• of chemical elements or the electromagnetic spectrum which inter-relate 

restricted domains of scientific phenomena, there are no general unifying 
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schemata or integrative processes in science. Only a few books in 

• the philosophy of science have anything integrative to say and th se 

• 

• 

only on the so-called scientific rnethoa. 

what is presently called science.) 

(Which is largely wha,t unifies 

Looking next at the variow; system disciplines, cybernetics, 

General systems theory, information ·,:heory etc, we find that their epistemologies 

~-a 
allow the subsuming of diverse phenomena much more tha:h/\ those of science .. 

Although a discipline like general systems theory is based on the recognition 

that everything is related to everything else and that there is no such 

thing as a 1isolated system and that you can never do just one thing (Hardin's Law), 

. . ( 
at the present time GST possesses no systematic methodologies for synthesis 

or integration or techniques for discovering unifying schemata even though 

~~us 
it emphasizes the importance of these pursuits. rt,appears that the 

sculptor must himself develop the fundamentals of'anatomy'and'physiology! 

Historically, scientificxE and technical disciplines grew out of 

the analysis of specific problems--planetary motions, plant fertilization, 

ore reduction, etc-- It is therefor not surprising that the present conR

ition of scientific knowledge is fragmented and that there are but the most 

primitive tools for synthesis and integration, while powerful analytic 

S j;'-'1 ~1'✓ 
rn~thodologies exist in abundance. When the new problem is -to inLc':l"Yat-e, 

we naturally expect it to yield to the old approaches because it is a 

problem. But the best that has come from the analytic approach to the 

problem of synthesis consists of a few "hybrid" analytical/synthetic 

techniques such as Zwicky's morphological method and some of the methods 

developed in management sciences--relevance trees, graph theory, etc. 

But this is a beginning and where we had best start. 
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4. 

Types of Integrative Systems 

Morphologically, integrative constructs may be cor.sidered as 

static or developmental, outer or inner, leading to four general classes: 

Static integrative constructs are schemes for organizing information 

having the property that additional informational inputs are anticipated 

and suitable 'boxes' exist for the incorporation of new material. Examples 

are libraries, expandable files and unifying schemata such as the preiodic 

table of chemical elements mentioned before. General morphology is a useful 

technique for constructing this type of system. 

Developmental integrative "~onstructs, on the other hand, may be 

anticipative with respect to much new information~ but also include in their 

structure a reorganizing process for restructuring the file so that it 

logically incorporates the new materLal. Only developmental files are 

integrative in the full meaning of th.is term. Restructuring· of the file 

each time a bit of new information is added is a process which provides for 

the continuity of the file and at the same time optimizes retrievability. 

Such a developmental integrative construct is homologous to an evolvir,g 

···bio-~rganism in { ts manner of infoniation adoption and optim.i zation of 

performance. Successful bureaucracies are developmental integrative 

organizations, (some, however, appear to fallinto the static category). 

In general, the adaptive processes in evolution and succ~ssion are those 

of developmental integrative or self organizing systems. 

Outer or external integrative construct~ are those that organize 

information of a tangible and practical sort: facts, data, processes, plans, 

and activities. These systems may be either static or developmental in 

the above senses . 

* In the rigorous definition of information it cannot be anticipated. 
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5. 

I 

e ,~. t llv CtL f 01r) 
Inner integrative constructs organize and process information 

of a psychologic~l nature. Typical materials include beliefs, values, 

worldviews (core be~iefs), and personal psychological materials such as 

images, fantasies and dreams. Inner integrative systems are necessarily 

developmental since the-processing of this sort of information, whether 

cultural or personal,, invariably res•':ructures or alters the system. This 
,/; 

fact is at the root of psycho-therap:1 and non-conditioning processes that 
! . 
: : 

result in value, attitudinal and beh.1vioral changes, such as consciousness 

. I raising group techniques and various self-referential devices for value 
\. 

clari.fication (Ages of Man, Jungian :ypes, worldview charts, value profiles ••• ) . 

OUTER 

INNER 

Unif,ying 
Schemata 

Empty 

DEVELOPMENTAL 

Self Organizing 

Systems 

Psycho-Therap% 
,, f :.{'; ·i 

Value Clarific:atio~ 

TYPES OF INTEGRATIVE SYSTEMS 
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An additional proper-lJ of developmental integrative systems 

must be taken into account. A general principle of systems theory 

reminds us that in self-organizing systems, any change that leads to 

a state·more resistant to further alteration is immediately assimilated ) , 

or in informational terms, acquired information is subsnquently used 

to close the door to further incorporation of information. This principle 

assures that within a stationary environment, every purely self-organizing 

system wil\ be converted from a developmental to a static system. 

This is consistent with the max~.mumization of stability of the system. 

> 
However, in a fluctuating environment, due to the demands of fluctuating 

equilibrium, developmental inteqrative systems defer their transition to 

static integrative systems and maintain longer developmental lifetimes . 

. \ This principle accounts for the· termination of evolutional modification· 

and the extinction of some spec_Les and for the necessity for revolution • \ 
r f, }1 •JA-, .J 

in human political and social affairs) ~ °fhere is no a priori reason 

why a developmental integrative system could not be designed to 
I ,.,fl'-J'f 
~ <fil/~i'r- artificially alter its environm~nt so that the demands of fluctuating 

rt /ef-M/14,,f JifJ, 
-Y),../ C/J !I ~ equilibrium 'be maintained and tne crystalization into a static system 

I C ~- c;#V /A'I, 

10 o[f1
/~ indefinitely postponed. Man, indeed, appears to be such a system. 

o/"o/061 

Design of Integrative Models 

Several organizational forms have been used--in the design · 

of static integrative systems. These all have in common the satisfying 

in one way or another, of the specification requiring the provision 

of a relational network of addresses in which information may be stored . 

• 
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7. 

This relational net is so structured that a few simple· 'navigational' 

rules permit it to be easily t~aversed to any point and thus allow, 

usually through some coding procedure, for the informational elements 

to be readily stored and retrieved. The structure of the relational 

net together with the coding foi:mat adopted should display all of 

the connectiona and interaction:; that exist between the stored 

informational elements. 

Static relational neb, include simple node-link diagrams 

which display systems and/or concepts as nodes and connections and/or 

flows as links. Such node-link nets may take the form of trees or 

latices. A special type of tree that displays levels of organization or 

complexity is called a hierarchy. The levels must involve either 

sequential inclusions or sequential self-references, an example is 

Bouldings System Scala. Whereas the nodes in a node-link net may be 

decomposable into sub-systems containing 'micro' nodes and links, 

the links are generally not divisible. Nodes typically represent locations 
;-e/af/ve./y 

in the net where there is~high entropy production, high density, 

low extension and long persistence; links are relatively low entropy 

producers, have large extension and are of brief or intermittent 

persistence. 

A second static format is the matrix which employs rows and 

columns· (or may even be higher dimensioned) to give .a simple (x,y,z,~";;)· 

address net for stored information. Example~ are again the periodic 

table of elements, morphological boxes and in a one dimensional case, 

the electromagnetic spectrum coded with wave length. Characterizing 

properties of the stored informational elements are mapped onto the 

positions in the matrix, thms displaying the informational relations 

through the geometric relaticm:. 

I 
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B. 

The simplest fonns of developmental nets are static nets that 

are periodically restructured to fit new infonnational inputs. But a 

more sophisticated developmental schema not only contains self 

corrective circuits but contains prescriptions governing the manner 

of network growth. The most common developmental integrative nets are 

axiomatic languages such as log:.ca or algebras. An axiomatic language 

is constructed from a set of elemental propositions (nouns, postulates, 

system core themes) joined throngh prescribed operations (verbs, pperators, 

combinatorial core themes) subject to certain rules (syntax, algebraic laws, 

general systems principles) . A:domatic languages, like common languages, 

involve semantics, syntax and grammar,i.e. involve the characterization 

and definition of the elemental propositions, their relational properties, 

and the rules governing the manner in which they are to be combined. 

The construction of such a language involves the identification of a 

self-consistent set of generating axioms and the allowable rules of 

combination. The linkages in a network of such linguistic statements 

are not mere connections or flows, but possess inferential or predictive 

powers. Thus the network has the capability to grow through epitactic 

extensions derived from its generating base and additional infonnational 

inputs. In this sense an axiomatic language is integrative and de-

velopmental. Examples of axiomatic languages include Euclid's geometry, 

Aristotle's logic and their descendents, modern abstract logics and 

meta-logics. A systems language developed from a set of corethemes, 

(system, stability, information, .•• ) according to certain combinatorial 

or relational rules (analogy, homology, isomorphism, micro/macro, ... ) 

would constitute a developmental integrative model • 


