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.l!Jnery N. Castle 
Oregon State Univer5ity, Corvallis* 

11science might almost oe defined as the process 
of substituting unimportant questions which can 
be an;;;wered for import..illt questions tnat cannot11 

Kennetn dou.iding--The Im.age, p. 164 

.doth professionci.l c.i.n<l la.t people frequently speak of an 11 optimum use of 

natural. resources 11 • Upon exai1lination it becomes obviouo that t ne ter111 means 

different tnings to different people . It is also obviou;:; that some mischief 

is done when proiessiondl people u.:>e tne term in a lililited technical sense but 

who are interpreted to utean su111etning quit.e different. It is not altogether 

clear that pr ofessioild.l people tae!llsel ves rl.U understand tne social sign.lffoance 

of tne technical concepts the.t u:>e. Thi;:; pciper is organized as follows: 

(1) an exa.ulinei.tion of t11e nature of a.n optimw.1, (2) a orief discussion of the 

role of values, (3) an illustrdt1on of my rnain points oy givin,s exasnples from 

economics cilld (4) a discussion of tne role of the planner in na.tural resource 

use. 

The l~at ure of an Optimum 

.tUl optimwn ID.J:J.Y oe defined a:> that st.ate of affairs which resultti in the 

most favorable degree, conditiun or amount of some desirable magnitude, property 

or attrioute . The definition, as such, 'di:if'd nothing aouut wnet.t t11e desirable 

11magnitude, property or c1.ttrioute 11 might oe. Neither does it provide any 

suggestion a;;; to now tnese are to be specified or achieved . rtecourse must be 

made to criteria outsiae tne forutdl definition if one is to specify or proceed 

toward an 11 optimum11 • ,.,.n obvious s tep would oe to examine those disciplines that 

are generall.f recognized c1..:> havl.Qg releva.nce to naturcil resource management for 

criteria that mi5nt be u::>ed in tne rna.nc.gement of the natural resources tnat man l 

has at nis disposal. .n.t tnis point two--ecology and economics will be examined 

-XCurrently visiting Professor, Purdue University. 
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for tne purpo::;e of d.iscuveri.ne; if tne.f contain concept:> w111cn 11ugnt be helpful 

in definin5 opti.mw11 re::;ource u::;e . 1ie tura- r'irst to r.ne ecologi cC:L.1. approach 

to opti.mwn resource u::;e . 

The ecol o5i ca.1. approd.cn envi::iionJ an equilibriwu &nong physicd.l and 

biologica.L phenomenon sucn t11d.t survival of certain cliincl.x ::;pecies are 

possible . G.Limax is defined in tne word:> oi udum (lj , p • .266) as 

11Tne final or std.ble communit y in d. ::mccessional 
series is tne climax corninunity, it is selfper­
petuatil}6 and in e4uiliorium wi.tn tue physical 
habitat" . 

·rne concept oi' a clil!ldX hd.ti been extended to include tue notion of disclimax 

wnich descrioes a s t d.bli lization of p.Lc111t and anirn.<:1.l associations that pr ovide 

for prolonged use by rnan (l'.j , p. 269) . I n the study of ecology the basic 

functional unit is tne ecosyst em which is any areel. of nature tnu.t includes 

living organisms and nonliving ::;uostances interacting t o produce an exchange 

of mater ials between tne liv~ and nonlivi!l6 parts (lJ , p . 10) . Certainly 

tne knowledge gainea frorn .:;uct1 a field na::; con3iderci.o.1.e relevc.i.nce to the 

management of naturd.l r esources by 1Clc1!l . 'fhe Vd.riou::; specia.Lized fields of 

ecology will he.Lp predict tna cuilisequences of man's chd.l}6ing the naturc:il habitat 

in a.n.:1 way . It also will per111it tne identification of stao.1.e systems both 

oefor·e ""nd c:J.fter ::;ucn interfer ence has occurred . 

It i s , h1.:mever, t ne: equat ing of ::;ucu stable S.fStehtS wi tn a 11 soci al 

optimum11 t hat leads t o difficulyy. There is value in_defining an optimum 

within tne l imit s of a par ticular intellectual di:>cipline d.nd u::;ing it to 

identify t endencies or devid.tion::; . It is quir.e another matter t o use it as 

a normative concept to guide tne aff airs of Ilk1!l a::; ne mc.nc1ges 11is natural 

resources . Let us eXd..111ine two definition::; of conservd.tion by ecologists 

as exampl es . 
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11Tne ca.:Uo. of gooa. conservation is to insure a continuous 
yield of useful. plca.nt.:> , d.lliJnc.l;:;, ....nu illc1.ter1d.ld, by 
estc1.bJ.1s11i:i.g a. balanced cycle of nd.rve;:;t ca.nd removal. 11 

(lj > p. 421) 

11For t11e nonrenewable re.rnurces > good. HlO.ndgcJllcmt is cniefly 
wise u::;e with r,ne c1.voiddnce of wo.stc . It is possible to 
string out t.11e suppl,y- J.·o:. a. l oni:s pen.od o.nd. to use the 
resource onl..f r'or wortnwnile purposes, out if it is t o oe 
u sed ca.t cill j t will eveutucnly diticippec:1.r. for tne renew­
dole r e_,ourced , JLli:m0.61:lhlent involves , i:i.S d minimum, prac­
tices w.1.1.ch will re ;:;u.lt in a sustained yiel<l" . (14, p. 7) 

lt would serve little purpode to delive~ a lecture on t11e nonoperationdl 

nature of ::.ucn word;:; d.::. 11good11 , 11useful11 , 11 wise use 11 und 11 wd.ste 11 . Tne 

reason these word., c:1.re necessci.ry to such atd.teinent;:; i.:. tud.t to use the 

biological concept one rnu;:;t relu.te it to tue god.ls of Jllc.IJ1 . The assumption 

is ma.ct~. i;nc...t t 1ie definition dtJd i dentificc1.tion of man 1 s objectives is a 

simple n10.tter ci.ua tna.t it ls .i:io.;1s1ole to esto.blish cla.ssificdtions such as 

11usefuP on tne one hc:ind , and 11 wasteful11 on tne otner, even tnough the 

definitions supply no criter:i..d for ;:;uch judgment;:; . If !J&i:l.n is admitted as 

being of consequence then a concept wuicn d.Ssumes his objectives in r esource 

managernent w1.Ll not oe a.ppropridte d.S a guide for him to follow nowever useful 

it may oe to him in specifying inl'orrnation d.bout tt1e resource he is managing. 

The su..1ne line of G.rguinent c..i.n be d.tJplied to econonucs as an aid to 

resource mC:1.nd5e1t1ent. .r'rom tlle a.sswn!Jt.J..n.1 t hdt i ndividuc1.ls in a society 

wisn t.o enrtdnce some econonuc magnitua.e it hCJ.;:; oeen possible t o deduce a 

set of rules thdt ruu::;t ue followed if certain r esults a.r e to be obt ained. 

'fhe equat.i.on of m.::.r51nc.1..L cost::> ..i.nd return;:; over tllllc Cc1l'l ·oe used to define 

an 11 optimwn stC:1.te of con::.ervc.1.tion11 • ( 4, p . 76) n.gain such ci.n 11 optilnum 

stc1.te of conserva.t1on11 Jna.;f ue Utieful in tne study of tne economics of 

conservu.tion. But if it is equated wit n a socia.l optimum tne Gsswnption is 
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thc1.t uli:ill ougnt to oeho.ve in c1. pc1.rticulc..r way. The concept of an economic 

optimum a::; o. nor1,ia.t 1ve cuncept rest ::; upon an i rnplicit value judgelJlent thd.t 

cannot oe verifit:!u oy e.x.:uL1J..ninc; tue eviwmce; tne eviu.ence indicutes tnat 

cne val'l:le jud1Se111ent is cm incornplet.e one not encompc1.ssing all of tne 

relevant values upon wuicn inen bc..1.::3e tue c1.ct1uns. furtner11tore, "the econ-

omic sto.te of con::;ervo.tion 11 W.Lil depena upon tne institutional frautework 

in wnich an indiviauo.1 i::> operc1.tino. Ju;:;t a;:; tne ecologi st.:> r'ound it 

necessary t o specify tne r ole of man o.nd to devel op the idea of a di ::;clirud.X, 

economis t::; f re4uentl.,Y c1.ssuJ11e institutions c1.:> given. If institution:> are viewed 

as definition::; of one Jnd.n 1 ;:; r e.Lo.tion to d.IlOtner they represent t11e means which 

Jlld.n has developed t o regul.:1.te affai.L·s between rnen while permi tting man to 

satisfy both nis inc.livid.ud.l o.nd collective want:; . t.:onsequently, any analysis 

whicn o.sswnes tne111 con::;te1.nt is a pd.rtia.L anal ysis . 

Both ecolog,Y anu economics are relevo.nt cmd helpful to tne natura;l. 

resource plc.nner if u.::;ed ca.::; po::;itive scienc.es; i. e . , to predict tile 

biological cilla economic consequence;:; of particulo.r .Lines of o.ction . They 

may be misled.a1ng if u::;ed in a normc1.tive Jlldruler to specify w11at "ought to oe"-­

o.n optimum u::;e of n~turdl re~ources . 

The rtole of Values 

'£he Y.Uestion tt1d.t now a1·i::;es i s whc1.t can oe used o.s i:L guide t o natural 

r e::;ource policy deci::;iou., if r.ue int.e.Llectual di::;ciµline:j wnich ar e commonly 

dr awn upon cil'e l.no.dequd.te for ::>iJecifying tne enu.; or 5oal::3 of re source 

manc1.gerner.t. ln hi::> oook, Ninti , Hd.11 d.Ild Lei.nu, l"i rey (6, p • .t.6) identif ies 

tne etnnolo5ic;o.l appr od.C!l to r esource phenomena . It hu.::3 it;;; r oot.s in 
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anthropolo5Y cillu sociology- ... nu rests on tne ooservc1.tion thc1.t different 

peopl.es, confronted with tne .:>dJne or similc:1.r natural re::>ou.cce sitlk!.tions, 

may JmKe different u;:;e oi' t rio::>e nc:1.turGLl re;:; ource.::1 . .from tni::> observd.ble 

f c1.ct it is deduced thc1.t t!le r eason rest::; witu t11e culturc:1.l differences 

amoni:; people . '!'he optimUJCl po.ttern of re:wurce u::;e, c:.ccordiJ16 to tni::; approc:1.ch , 

is thc1.t patteL·n wuicn i.:> .nest con;:;i::>tent with tne iln1.1ortcmt tneLte::> of peoples 1 

culture .men GLo t 11eir a.t1:.ituae t ovJGLrd µr ogre;;;s , the Wd.:f decii:sion::> a.re mc1.de, 

c1.na tue cil.strioutiun oi tne fruit~ oi tueir aconomic order . Its lirnitations 

as a. definition of a.1.1 optiutw11 ci.l'd two ; (1) The rnc1.1n tnernes o.c Vciluei:s of a 

people 1 s culture rna.y ue incon.::1i .... t ant a.t ""n.f point in tiiae re15ardless of whether 

tne.1 111CJ.y n .... ve oeen con::>i.;;tdnt a.t .;;urne point in t1u1e . l:hd.n0es in tecnnology, 

the n c:1.tUL'CJ.l. r e:;;ource ba.se, populc1.tion, tne income level or other variables 

can t nr ow exi..;tu}ci v c1.1.ue _pa.ttdrn;:; il1to conflict . (2) 'fhe accept.:.1.nce of any 

given set of Vd.1.ues repre:sent ::> d.n a;:;suuiption witn respect to t11e desirability 

of tho::>e vc.1.J.ueo . it .!Ild..f well be that if tue con:sequences of a given set of 

values wer e cl.ed.rl.y underst ood tnc1.t they woUl.d no loni:Ser be a.ccepted by the 

society ( 9) • 

As with tne ecolo5icc1.l and econOllUC approd.cnes to optimum nd.tural 

resource u.::1e , we mu:;;t concl.uua, wit n Fire.1, tnd.t tne etnnologica.l c:1.pproach 

may oe helpful t o no.tural r esource pldnner::; but tno.t it does not s uppl.f the 

planner \<1ith c1. ol.uepn.nt wni~ 11 \~ill guide nim t o an opt imwn use of resources . 

Tne inf ormd.tion of i:sociology a.nd anthropology Cd.n oe ignored only at the 

expense of reali su1 u.na rel.ev .... nce out su.;h inforllld.tion does not con::>titute 

tne whole pictur·e oi' man 1 s de.ares anti tue J..lled.Il::> of satisf y-ing t11o::>e desires. 



In his a.naly:n., of tue role of va.J.ues in a.c;riculturca.l policy, rlrewster 

has tr ..... ced 1.,ne ori5J.n or r.ne principc:U. Vdlue.::s in ,unericc1. . (1, 2, and 3 are 

relevdnt) .drewster ::.now:;; now sucn concept.:;; ao:> (1) The 11orK J.!ltnic, (2) The 

~nterprise Creed, (3J The Greed oi Jelf- lntegrity, and (4) The uemocratic 

Creed were once in har1ilony. ~arly conditi ons on thiti Continent were such 

thdt these values cou.lu oe held with deep conviction witnout incon;:;1istency . 

'fhe f aitll.f t.riJe of f a.rlll <.-Ila bu;:;11ness enterprL;e coinoined wit11 d virgin con­

tinent ci.n<l i:i po.Litica.J. o.rste111 of a deUlocratic ne:..tu.ce me.de compc1.tibility 

possible. The WorK Ltnic resulted in t.ne judgment tnat if peopJ.e work hard 

and weJ.l, tney possess tne means to clo.::se toe gap oetween tneir 11 present 

circwnstc1.nces dllU tneir d.tipircJ.tions11 • Tne ueinocratic Creed involved the value 

judgments t nat all men are of equa.l wortn c.a.nd digmt.y, und tu ... t no man is 

wise enoue;h 0 1· 5ood enoUe:;n to nave dictc1.torid...l pov1er over u.ny- otner . 'fhe 

~nterprise Creed conveyea to i:iroprietor::s the rignt to prescrioe toe working 

ru.les for tueir prouuction unit:.::>; tne ino.iviuuc1.l fd.Jllily is responsiole for 

its ovm econo1.ni.c security; cl.nCI. tne role oi goverru11ent is to prevent inter­

ference with proprietor ti to run tlleir ousinesseti c.a.:::> the.f see fit. The ~thic 

of ~elf-Integrity provides for tne right and obligation of the individual 

to dissent from generaJ.ly heJ.a opinions, cutitoms, and traditions . 

Brewster CiI'gues tnat tne co1Illll5 of llld.Clline technolo5y threw tnese values 

into conflict . rte bell.eves tua.t tue l!.nterprise Creed suffered f r om the 

forrna.t.1.on of lc:1.bor union::> cU1d social security . However , la.bor union::i c:1.nd 

social securit1 were necess ..... ry in or aer to pre.serve tHe couc~pt of justice 

implicit in tne Vu.LUe or' ti1e viorK t:thic. 1,e have been reluctant to choo.;e 

among tn1::se Vd.lues a.:; t11e1 d.pply to agriculture and cannot agree on any one 

of several volicie~ and resultl.11~ progrCi!lls tnd.t 1night res~lve the difficulty 

according to rlrewster. 
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J.r. is suOJill.t. tdd r.ne1.t man/ of our 5overrunent input progrdJlls in 

a.:;.iculture he1.va oeen influenced by tue pc:1.ttern of vc1.lue judgments 

identifi<;)CJ l:-y .drewstcr . One of t11e con~e4ue11ces of t11e ' .. ork ~thic was 

tnc im.[.)orta..1ct~ of econouti c opportunitf so t!la.t t11e 11 cunu.10n 1nd.Il
11 could , by 

hare~ work c:1.nd self- denio.l , clo..ie the gap oetween nis 11 pre::;.ent circwnstanc e s 

d.Ud his aspirations". uur earJ.y i .... na poliCf wa::; cnaracterized by conveying 

t o p::.·iv< ve indiviuud.l.:; pd.reel::> of ld.l'ld witn sc1.f cguard;:> to prevent an undue 

c..· 1ount. 60.i.:5 ~o an:1 one person . ·rne establishment of und~rc1.nt universities 

\'U.i:i c.n effort to proviue opportunity for t.he 11 comu1on people" . In more recent 

tjJnes, crr:-oit HciS oeen Uld.de avc1.ilo.ol.e to the fcir mer wno was unable to obtain 

rredit fror'l. any other sources . vne justificd.tion of tne reclaination program 

,f._~or.1 t.n;;, i.Jegiruu.ng no.;:; oeen that it crec.ted opportunity in agriculture . 

The y,ih ilosophf underlyine; tho::: c1.griculturcJ.l input progrcJ.JuS is c:.lso 

apparert in our na.tur<:1.l resources policf. ~.e na.ve c.ttei.tpted to u::;e our 

natlll d..l :-·esources to crec:1.i:.e econolJlic opportunity ciud to stimul...i.te economic 

gro\'/".:.'.1. Trus is con .. .>J.stent \\11. t h tue oasic vaJ.ue system auvc1.nced oy Brewster . 

'.Jn.less oppo:c+Junit:{ existed for tne ti111ul.l proprietor, incl.uding r.ue fd.rmer, to 

: 1 ~-.;u.rnul.c>. r,-~ weal.tn it wa., .irnpossiole t o nold to botn tne i'wr k .l!.thic and cill 

that it impl~ed a.nu the ~nterpri::>e Greed. Viewed in tnis lignt natural 

-ssotirces becol1te interined::i.d.te goods- factors of production to oe t r ansformed 

jnto con::mmption goods . £c1.riuers, lumberJmm , catt.le111en, miners d.rlci power 

r:-odt·c~·:s tend to view ncJ.turc:1.l. resoul'ces as inter •. leai~te goous . In a 

d,rclopinG economy wher e tne emphasis WGd pla.ced on proauction d!ld wnere 

net1·~·al resources were abunaant, the u.:;e of nuturul resources a:> i:1 fina.l 

cons~~~vi.o~ gooa (for recree1.tion) Wab automatically a.ssigned an incidental role . 
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~~ith tne growtu of na.tionc:1..L c.i.nd per Cd.t).Lta inco.u1e c:1.nd an increc:1.::>e in 

leisure t:i.Jue a diifenmt view of nc1.turc:1.l resources hati develoJ,>ed on tne part 

of m.an.f . Thi::> grou!J, w11icn ""'-.f ue cc1.J.led rna.::>s recrec1.tionists , views natural 

resources a.:> a. fin ..... .L conswnption good . In lc:irge nwnbers the.f use nc1.tural re­

sources f or fi::minci, hunting, Cd.l11pinc; , Weiter titJOrt::>, a.nu observd.tion of scenery • 

.r1.round tne turn of tue century it Wc1.ti po:-;sible for onl.f a tt.oosevelt, a Pinchot 

0.1.· c1. rl.ockefeller to spend con:::liderc1.ole t:i.J11e in t.ne beautids of tne west unless 

one lived t11ere. If one .Lived in tne area 11e wc1.::> prooaol.f tnere for the pur-

9ose of earuing his .Livelihood by trec1.ting nd.t.ural resources .:a.ti an intermediate 

bood . He 111a.tle multiple Ude of tnese 1' e:>ources . He hunted, fi::>hed , swam and 

hiked, but tuese u::ie;:; were a oy-product or incidentcd to nis trec1.tlllent of 

natural resources a;:; an intermediate goou . Tou.ay a large percentage of our 

population ca.n spend a week or more in soi11e t.rpe of outdoor recrec1.tion in the 

west even though the.f do not live tnere. They nave tae leisure time a.nd they 

hc1.ve the mone.r . .n stroil.6 fee.Ling seerns to exist thcs.t such re::iources belong 

to 11all of t11e people 11 • Con;:;equent.L.f, tney believe access should be guaranteed 

to any citizen on ail puoli<..: .Ld.Ild. . Furtner , t11ose interest..; thc1.t use tnese 

resources a;:; im:.errnedics.te guoo::> c1.r e viewed c1.::> tiiJecial intere.;;;t group::> ; such 

uses do not oenefit "all or' tne people 11 • Perhaps equalit.r in consumption 

becomes a dominant goal in an c:1.ffJ.uent society, wnich also oelieves in the 

lJemocratic Creed . ~1e hc1.ve here a con1'1ict a::> to Whether we Ude pUblic 

resources to creat.e economic opportunitt ur to provide recrec1.tion for those 

wno hc1.ve ac11ieved c1. sur'r'icient level of income to enjoy such resources . 

f urthermore, When recree1.tioI1t..1.l resources are in privc:1.te hw1as it is oovious 

tnere is a coru'lict between private propert1 ric;ht::> a.na tue belief that 11 ail 

of the people" hcs.ve c1. ri6nt to enjoy ::>uch resources . 
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~till unot.n·.::r grou.t;-> mu.jt bc- identi!.'icu in tm.::> connection . This group 

is in f ...i.vor or' tne estu.bli::>11111eut uf wilderness areci.s (or Wlk.1.t cert a.in other 

groups hd.Ve l...1.bel-=d limited 111ultiple use) . One a.rgurnent in f...,vor of wilder­

ness areus i:::> on ::>cientific grounus . It is neld tndt onl.f by leaving certain 

areas ·mdisturbea cc:1.n principles of ecology oe discovered; the wilderness be­

comes a ld.borar,or.f. utner::> appci.rentl./ derive satisfc.1.ction from conte.mplating 

or oy actucJ..a,y- observing t 11e forces of nc1.ture at worK without interference 

by man . It i::> also appc.1.rent tne1.t t11e term 11 wil derness 11 does not me~ the 

scJJae to c:.ll people. l'ne type of u::>e inc:.lJ..cc1.ted o.bove is an extreme Cd.:>e ; 

i t is eviae11t t.nc...t J.f ::>ucn arec1.::. were v1::>ited oy a significant nwnoer of 

people tney would cec:1.::.>e tu oe wiluerne::.s in t111s extreme sense . 'l'he rnotivat i on 

of this group may steal partic:1.l.ly from tt1e stdrn st r uctures of tne ~~ork .C:thic . 

ln an uff luent society wuen W11u.t were 011.:e cc1.lled tne necessitie::> of life are 

provided for, additional. consumption mc:1..f oe con::>iderea 11 bad11 when it i ::> at 

the expense of l1C:Ll.ur02.l re...,ources (7 , p . 94- 95). But regardless of the basic 

motivdtion, it is aopc.rent t.hu.t tt1is brou.i:J d_:;;o vie•m; n~tural re::>ources as 

a final con::>Ui11pt..L.on good r At!itff t.-1a11 c:1.s an inter rnedid.te gooa to oe used in 

the production of anotner comiaoai ty . 

The coni'lict thc1.t i;:; generated by these t hr ee group::> over the u::>e of 

our nc1.tu:cal re;:>ources nc:1...:i been cautied by tne r d.piu ..i.na considere1ibl e economic 

development of our n ..... tion. 'l.'ne conflict t1d.;:; c:1.ctuall.f been with us for solile 

time as John Ise 1 s 1:1istor.f o.f our 1~ational Pc1.rks makes quit.e clec1.r (10) . 

However, tne gro\'ltll of income rel.c:1.t1ve to our r e:;;ource Od.::le hc1.::> ra..:i.de the 

problem illUCh more ciCUte . 

~vhen conflicts occur over tne use of natural resources d.Ild, sv long 

as tnere are unknown relationships, whetner of a bioloe;ical , social or 
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physical nature, c1.ssociated w1t11 an:1 or' t11ese a.l.r.erna.tives tne opj)ortunity for 

positive scientific work. ex.i ... t.:> . !'he !' .... ct tn ... t sucn work nc1.s ari;:;en from a 

need in social probl.eJ.1-::;ol.ving need not aetract from it;:; scientific nature 

~~hether t.he work: i::; of .... funda.mental or superficial. nc1.ture, from a sciem.ific 

point of view, is independent 01' t11e i.r1111tedia.t.e need. for d.,pplication of the 

re::>ults. Thi;:; wil.l. depend upon the research organization .:.U1d the cal.iber of 

tne investigator . 

Illustrations from .l!tcono111ics 

The f oregoinc; notion::; lik•Y ue iilustrc1.ted b;f reference to econornic studies. 

?ax·allels un<loubtedly exist in otuer disciplines but I l ea.ve their development 

to others . 

In recent yec1.r..; computo.tionul. techniques hc1.ve oeen developed which permit 

selection of an 11 optimo.l solution" from rnany possiole "feasible solutions" 

according to some predet~ruu.ned oojective criterion (15). These developments , 

coupled with tne growtn of increa.singl..f larger electronic comj)uters . ha.ve 

opened up the po::;sioiilt.t of iuai<l.nc, tne concept::; of wel.fare econoinics oper­

ational on a wide scal.e . 'l'he cl ode correspondence between the maximizing or 

minimizing process o:f tne corni-iut&.tiona.l. technique and tne maximization concept 

in economics has per111itted axperi.ruentation in tne ernpirical esti.rnution of 

tneoretical economic concepts . r'o1· eXc1.111ple, a l.inear progr,.111111il'l6 study might 

oe mdd.e of tne optl..llktl. development and distrioution of water for an area or a 

r egi on given : (lJ t ne co::;r, ::i <.i.Hd return;:; from alternative u ... es in the s uor egions 

and (2) some ooJective criterion such as net econo1nic oenefits to be maximized 

(4) . Tnere are Ulcill.f example::> tnc1.t ffil.ght oe given from the gro\·.d.ng number of 

such studies tnd.t i::l.J.'e ueing ind.de. 
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1·iy purpose her e i:;; not to single out pd.rticuld.r stuaies for crit:.icis!Il; 

rtather it is to ma.ke :;;ume generC:.Ll observations tn ... t Jila/ oe helpful to the 

users , doer:; o.nd. critics of .:men studit:?s. .:>uc11 :;;tudias may either oe of a 

normative or .1:10.;itive no.ture. They are cleci.rl.f normative if the 11 optimal plan11
, 

which is opti1JLa.l onl..f in a limited technical :;;en:;;a, i:s identified with a 

social optimum. If u:;;ed in t11i:;; ~-,ay, tn~ tecnnica.l concept of an optimwn is 

not an appropriate uoru10.ti va concept:.. .11.t tne pr esent st.at.e of our knowl edge , 

it is ooviou:> tna criterion Cci.ll ue only a partial Cl.!tU incomplete stc:1.te111ent 

of t:.ne oojective:s o! society. 

Tr..:..s doe:;; not rned.n tne t~cnni4ues descrioed hci.Ve no Vcdue in investigations 

of a }'Ositive nature. They Jlld.Y oe usea to di;:;cover ci.nd maKe explicit both 

economic a.nd ph.fsical rel...i.tion:;;ni}l:;;. For t nese r ed.son:;; the interpretation and 

use of :;;uch studies i:;; of crucial importance in deteruaning whetner they will 

be misleading or instructive . ~till another possibility exi:;;t:;; . It may be 

possiole bJ the use of polls , :;;urvey:;;, or elections t o obtain soma concensus 

on objectives . ~1hile t.ne formal conditions for maximUUl welfd.re may be 

violated, sucn a concensus might develop some operationall.f u:;;eful guides 

for the establishment of choice criteria in such studi~s . 

It is altio po;;;sibJ.e t o u:;;e tne concepts of economics in an analysis of 

tne results of pc..st JJrocirams and policie:;;. For eXa!11pl e , a ::std.ndard of 

economic efficienc.r .mi5ht ue po;;;tulated and tne re;:;ults of a particular 

program be med.sured against such d. yardstick . ..JUCn investi,sd.tions need to be 

encouraged on tne gr ounu,:; of i.uiµrov~ the predictive power of economics and 

on more practJ.Cci..L gr ounu.s of improving the pro5rarn.s ci.nd policies themselves. 

However, deviation of' the actual results from the economic efficiency i deal 

does not necessaril.f med.n the pr ogrd.ln was 11bad 11 , 11 irresponsible 11
, or 
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11 ineffective 11 • ~ucn a concl.u::Jion clearly rest::> on tue imtJlicit vd...Lue judghlent 

thd.t econolllic efficic:!Ht:/ .!.;:> ~ ObJectivc or' such pr ogrdJ.li..; . r'ailure to recog­

nize econo11Uc efficienc1 cl.::>iJects, however, Cl\i::l..f re.sult in either : (1) paying 

too hi;91 c1. price to <--ttciin t11..,se oc.ner oojectives, or (2) failure t o attain 

other oojectives ueeau.:1e econo1.u.c forces were not tc::L1.<:en into accow1t . 

It is possiol e t o illustL~t.e $~ecifical.li what l hc1.ve in udnu . There 

nave been studies U1c1.ue on t.ne cillOCcition of re::;ources re::>ulting from the 

progrdJn or' c.ne ourea.u of rtecla1110.tion . ·rnese studies ail tend to point in the 

same direction . 'fhe fincu.nos cc.1.n oe swna.drized u::> follows : 

(1) That tne oper ..... t..ulQ proceaure:; under wuicn toe benefit-cost i:L!kilysis 

is carried out i s such tnc.1.t tue..;e projects Cl.re not addin~ to national 

income. l'ne int.ere.:1t r ate i ::> too low, c.1.nu t nere are 11\d.l'l.f question;;.ble 

asswuption::; witn re::;~ect t o t.he deter1J1i nc1.tion of benefits . 

( 2) From t.ne s t dJ1c.ipoint o! tne inuiviuual f'anuer, conaitions of economic 

effi ciency are violdted oecause tne farwer is not a.:1~ed and does 

not pa.f tne fuJ..l co::>t of hc1.t.er developroent . '£he existence of 

power d.Ild interest subsidies are evidence of tnis . 

If anyone needed convinCJ.no tne studies certu.J.nly demonstr ate that tne 

pr ogram cannot be justified on tne grounus of econo11dc ef ficie11c1. Or, to 

put it another Wc1..f, t ne stu.aie:> demonstrd.te ttldt t ne progrd.lll is reducing 

our nationc1.l. incoiue . It is irn}>Ortc1.nt th<it we know this c.Jle1 by how much our 

income i s oei.ng r educed . Furthermore, l nave argued elseWht3r e t l'1at our 

benefit-co::;t anal.tsis procedure could be edsil.f wodifi ed to bring this 

cost into the open. 
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However, Wl ex.:i.1U::..n .... tion or' tne B-..treau of rtecli:IJ.Jld.tion objectives show 

tnem to be : 

(1) To proviue opportunity 10.c tile maximum numoer of' settlers on the land, 

(2) To dist rioute widel.y t1ie Liovernment involved interest-free funds 

for irr igi::i.tion d.nd, 

(3) To proUlote tne f d.ILUl.f fd.rm as d. des ird.t>le Vid.f of life. (16) . 

In view oi these oojectives it :mould uot oe supris~ tnc:i.t maximum 

economic efficianc:r J.::> not atr,ained. Of gre.:.ter re.leva.nce in tnis connection 

are the followi116 ques tions; 

(1) ~ere t he ODJeCtives , as s t d.ted , d.Ctua.J.ly achieved? 

(2) I f they were d.Chievea, c.1.t wnc:1.t cost did t hey COMe in ter11ts of 

nationd.l incoute c:1.nd in terUls of t ne income of already est ablished 

farmers ..md Lt.'"' new settlers? 

(3) riOuld explicit recognition of econouri.c efficiency conc~pts huve 

better per1ill.tted tne Bureau to d.Chieve its stc.1.ted object i ves or are 

the µlc.1.nning :.ec1miques used consist ent wi th tne objectives? 

In some of our resedl'cu in uregon we hc:l.ve attempted to c1.ddress ourselves 

to tnese question::; O:f e ,Xc.&Juining the conditions on a durec:.Lu of .t:<.eclamation 

project in L:entrd.l uregon ( 11). l•e cornpared pr oject experiences with 

anticipc:1.ted developments d.t tue t:une t11e pr oject wa::> planned. The conclu­

sions of tne stud.f Ci::l.n oe SUll1J11d.rized as f allows: 

1 . The Bureau ~npo::>ed on its plu.nning proceaures pr econceived idP.d.S 

with r epect t o now tue f .... r ms would likely develop rather than 

making tnis d. varic.1.0.le in their pld.lJJling process . .is a conse­

quence tne.f did d. poor job of anticipating tne t;pe of f e1.rm 

organization a.ua f d..l.'lll s i ze tm.1.t d.ctud..Li..f developed, even though 
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tney predicted in a reasonably accurd.te maimer yields, prices 

and cost::; . This tld.d consider<.Lb.Le i rnp ..... ct upon subsequent success 

of the settlers . 

2. Beca.u::;e of tnt:! desire to estc:1.o.Li::>h the maximum rn..o.1ber of settlers 

on tne ld!ld, fdl'm sizes were estab.Lisned tuo.t were tuo small to 

survive tnc economic climate tnc.1.t prevc1.iled . Ten yecil's a.fter the 

proj~ct nad been established, approxiJac:1.te.ly 40 percent of the 

f c:1.rmers had bean displaced c1.nd averc:1.5e size of fc:1.rm had increased 

by nec:1.r ly 60 percent. The rd.te of disp.lace111ent of fc.1.nHers and 

the rate of growth of tue farms Wc:1.::i about twice tnd.t for the 

rernainuer of Oregon. 

3. rtegression c:1.na1y::;iJ inuicc:1.ted tnc:1.t oeginning net worth and begin­

ning acreo.ge were correlated with subsequent fc:1.rming success; thc:1.t 

age wc:1.;:; negd.tive.Ly correlar,eu w:i.u1 succe::;s d.nd 1ev.rs of educ<:Ltion 

had .Litt.Le re.la.tion to success . From tnis <.LOd oc.ner techniques 

it wc:1.;:; conc.luc.J.ed it might L)e possible for t11e .dureu.u to develop 

prediction formul"':) for tne estc:1.blisnment of minimwn sized units. 

If tne f ormulc:1. we developed nd.d ueen used, and. ~4000 labor a.nd 

manage111cnt income nc:1.d been selected ci5 a minimwn goal, 40 percent 

fewer farm uniLs would hav~ be~n establi~ned . If attention had 

been pdia to Lne averc:1.ge cost curve;:; of these farm;:; when the farm 

unit~ : were estc:1.bliJned, it i::; prooable there wou.ld be a larger 

number of f dl'mers on the project touay tna.n exist there at the 

present time . 

4. ~~hile not strictly gernl.a.ne t o the main body of this pd.per, it is 

interesting to note tnat tnere Wc:1.d considerable oU-farm economic 
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activity- dSsocic..ted with the project . The areo. id one where tne 

off-fu.ru1 activit.t is reldted directly- to t11e agriculture oeing 

al.JitO::>t entirely- service in nature . 'rne project stimulated this 

activity to tne point Where tne nwnber of new employment oppor­

tunities created exceeded tne numoer of displaced furmers. This 

is significant in several respect::; , but it does hel p explain why. 

~namoers of Gorruner ce are frequently more aggressive in promoting 

water resource development project;:> tn<.IJ'l fc!I'iners either individually 

or collectively. 

r'r om tne above analysis it seems appr opriate to offer t11e following 

hypot11esis : 

That dn C:1.pproprio.te c1.rca of resed.rc11 f'or ecunomidts dec:1.l.1115 with 

natur<.Ll. re::;ource pro5.1.'dJllS is to ~ (1) identify a:> accurd.tely as 

pos;:;iole t11e oojective;:; or i:.rn::se progr d.lilS , (2) u. r.te1npt to measure 

tne extent to wuicn tne se objective;:; are oe1n1S acnieved J (j) 

Isolc1.te area of comp.l..eutentar ity cilld competition between these goals 

and economic efficiency-. bucn a procedure would orinti into the open 

tne conflict:; o.mon6 c:1.lternutive ::;ocic..l god.ls . It would seem, in some 

instances c1.t Led.st, tni;:; woulu be more fruitful than assuming a 

po.rticular goe1..l.. c..lltl measurin~ the extent of t11e enhcince111ent of this 

goal.. 

The above i;:; condistent witn Linablom's description of our political 

decision-rnaKin5 p.1:ocess (12). In other words, cn~es are usud.ily made on 

an incremeuta.1.. rc1.tner tn&l on a tota.1.. basis . JLS economists we can oest 

facilitc:1.te t11c:1.t i-irocess oy- focusing on ti1o::;e ared.::; wnere incre1!leutal change 

is po;:;sibJ.e . uppos ed. to tni::; view i::; t11e idea of Ulore complete or total 
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cnangt:l::;. FolJ.O\vlI'lo t:.!l.J..d ll..l1e or' rea..;onin~, one would seJ.ect ::;ome objective 

oeileved to De imJJort.c1.nt . 1',re1.1uentJ.3, in::>titutiona.l a.rrd.!lge111en t::3 are assumed 

out or t.11e c1.11c1..Lyoi::> or neJ.u con.,tc1.1tt . Wnen a JJurticula.r in::>titution appears 

to oe c1.n obstGt.c.Le to ( Sdf) tne ennc1.11ce111ent of nc.1.tionc1.l inco111e, certain 

inf ori.lkl.t.i.on i ::> SUc;5est.ed d.J beifi6 of value . '.Cne Cttange in institutional 

arran5ement needed to a.ccompli::;n t1 e enhance1!lent may be developed. .tlut 

tt1is may involve d. sacrifice in unotnc:r vc1.lue t.ne in.stitution Wd.d cred.ted 

to pr eserve . ;:;ome apprecia.t.ion of tn..:se ot11tlr Vu.Lues is neceSSdX/ for the 

developmeut of alternat.Lve in::;titutionu..L arra.n5eu1ent::; thd.t wilJ. perutit 

multiple Vd.lues t o oe acnieved . It apµec1.r~ tna.t numerous Va.J.ues other than 

nd.tiond.l inco111e ennd.nce11tent d.re o.ssocic1.ted witn nu.tural re:rnurce u;;e d.nd 

tnc.1.t some c1.ttent.i.on need::; to be pu.id t o tndse other vc1..Lue::; if research is 

to ho.ve tne greutest ilnJJa.Ct . 

~men cm economi;;t fii·st views t11e conflicts t 11u.t exist over nGt.tural 

resource uoe, ni::; red.Ct.J..on i::; oft.en tnat d. gr~uter reliance on the market 

would resolve ma.ny of tne c onfl.icts. In other words, he would substitute 

the llla.J.'Ktlt as c1l1 in;:;titution for t.no::;e tnu.t now prevail. Gerta.inly there 

are many conflicts wnere tell.::> apiJec1.rs to llld.Ke much good sense . l'1Uch of the 

concern in tne midwest c1.nd tue east witn wo.ter ld.w steut.:> from an attempt to 

develop a non- ma.rKet meo.ns of allocd.~.J..ng wc1.ter . Yet I am of the opinion 

t11at t ne lJoctrine of Prior .t\ppropriation with suose4uent reliance on the 

market for trc:msf erring wo.ter rignt~ woU.Ld oe the most sati sfactory method 

of handling moi:lt pr oo.Le111.; of wa.ter allocc1.tion . There are other areas 

Where it would appeur tnat greater reliance on the market would also 

sati::>fd.ctorily resolve !Ikl.jor confli~ts . 
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But we mu;;;t. racognize tna.t t11dre are many prooleuU:S with wnich the 

llldrh.et is uot yat ca_l)dbld of hcmd .. Ling . Gertc:Un use::; of nd.tural re::;ources 

sucn a::; recred.tJ.on, f looa c~mtrol, dJld pollution uOd.tdmcmt are not at this 

tirne Jnd.rKetd.bl.e comuLOdit.J.c: ., . I would preaict tnd.t t11e tfi.d.r.t{et will be relied 

upon wore in tue future f or recred.ti.on tnd.n it is c1.t present but I have not 

yet been aol.e to iu!Q6ind ail d.Spdct.s oi' outdoor rdcreat.J..on oeing 1!ld..rKeted .• 

lt apped.rs mucn more lJ..kel.J tnat d.Cinll.lustrd.tive a.rrc:111geh1e11td will oe 

developed tnd.t l!ld..f i.ncorpord.t.e llli:i.rKet criteri~ into tneir decision-making 

but \-1.i.il not rely e.Aclu::;ivel.f upon it . If tuis is so t11en econouric research 

tnl.ght profitd.bl..f oe uevo~da to si..muld.tlllg est.1..Ill.d.tes of uld.r.t{dt v~iables 

for these aru1uni::;tarea resource~ . l!LJCDJUples of question::; tnat tnl.ght be 

inv~sti.gc1.ted woul.u be : 

1. ~thc:1.t wou.l.d oe tne Vd.l.ue of tne ::ialmon-~teelhead sports fishery 

resource in tue Pc1.cii'ic Nortuwest if a IikirKet actuCi..Llf existed 

for tnis commoaityl 

2. HhQ.t is tne margincil Vcil.Ue proo.uctivi.ty of gr azing perLiits on 

our puolic rd.r16e l.d.11Us '? 

). what i::; tue opportunity cost uf Wd.ter used for pollution abatement? 

4. 1·1an.r inc,erdstin5 questions of tu.i::; nature c:u~e d.lso associd.ted with 

the pr oposea wiluerndss areus. Here , r Cl.fl6e, Wd.ter and timber 

production all come into tne picture . 

I red..lize tne above question:::; d.re oovious and it is not necessary to 

catalogue tneru . •·JY pur;>ose in listing them is to indicd.te tne positive 

economic resed.rch is needea but tncit t11e 11wnat is" inf or uli:ition which is 

developed will be o.r' tne most Vd.1.Ue if developed in relCJ.tion to the 

various oojectives of tne n<itura.l resource progr'1h1s involved. 
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The Role oi tne Planner 

Thus fd!' only positive rt!sed.I'ch nc:i. .. oeen descrioed a.nci f>lunning has 

not been t.re ... tea.. It i:; oovious ::;ome plc:il1IUl1g is normc:i.tive in nature d.l'Xi 

it is on tnis bd.::>is tnc1.t tne \-1ork of the planner is to oe aistinguished 

from tne activity of tne scientist . ~s uoed nere , rese..i.r cu refers to the 

activitt or' .;ec;1._·cuin5 for anCl establishing relationship:.; with .l·es:µect to 

the Waf tnillgs a.re. fld.nnin5 refer» to tne activitJ of organizing infor­

mation relevant to a pa.rticulcff poliC.f ueci::;ion . It JOd..f oe norllld.tive in 

thct.t it is ori1mted in tne d.J.raction of orin6~ c1.0out. cnc1.n~es in what is, 

so tnc:i.t tney will conform with w11C:.Lt 11 ought to oe11 (8) . 

The precedin6 o.nc1.l.f.::ii» pt:lrutit::; tne forutuld.tion::; of :;;um.a suggt!.,tions 

wnich Uii:i:f oe helpful to plc.i.nner::; . These suggestions are oased upon tne 

asswnpt.ion::; tnat alt11ou5ll planners c1.re an integrct.l part of tne decision­

making process, tneir d.Ctivitt snould not oe substituted for tnis process 

and tnd.t no prejudg;nent i::> uw.de a:.i to the relative importGnce of the 

objectives of tne nuraerou.; grou~::; interested in naturc1.l resource decisions. 

The suggestions are : 

(1) •,,hen t.ne group for wnorn tne pld.finer is worKing specifies the 

objec~ive to be achieved, h~ ccu1 cc1.l.l upon t.ne relevc1.nt di:.;ciplines for 

app:roprio.te inforJ11a.tion in developing a 11 pla.n11 tno.t will achieve tne 

objective . 11nan t 1u.s i::; 11ot tne ca.;;e ne ma.y h ... ve to c1.ssurne alternd.tive 

objectives wrucn will ~nc1.pe 11is plu.n::> accordingly . 1111en multiple goals 

e:xist, weight~ will nc:i.ve to oe assigned if plcl.Ils are to ue developed . 

l)f course, nwnerou::; plt.n:s c1.re ,l)Ot:>siole w11tffe multiple goals exist . 

(2) rly t.ne identa.ficc:1.tion of tne me.in values or group oojectives, 

it may be J)oss101e to el1111inate tuose tniflos wuich all groups d.I'e trying 

t o avoi.d. Of tnose values t11c1.t re1nain, arec1.::; of Co.l.LlpleJttentarity can be 

identified . 
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(3 ) ~men vd.l..ue conflict .:3 pr eves.J.J.., tne cilternative i>lcm;:; wnicn are 

developed snould br .l.fl6 t11cse conflict ::> into sndXiJ focu;:;; conflicts s hould 

not be suo111er6e<1 in ples.ns. 

( 4J '£he p.LdJliler snoulu. d.ttempt to l'c1.cill.td.te tne 11 incrementul decision-

makJ..ng11 process descrioed ed.rlier. ::>weeping d.Il<.1 revolutionary changes in 

resource \!tie or in t ne Wd.J such o.ecisions a.re made d.re not li.kely in our 

environment . 

t 5) !1.d.tncr tnd.n t ue p.Loi111er searcu.iJl6 for 11 a social optimum" he will 

do we.il t o sed.rc11 for d. rd.llQe of lX>SSl.Ol.e solution;:; thd.t w.:..11 encompass 

varying combi.nd.ti.on:) or' different obJeCc.J.ves . decau.se we hd.ve no way of 

weighting these objectivas we are well ad.vised to CJ.d.ud.t t id.s frd.nKly rather 

tnan to develop objective d.ppearing for111ulas ba.sed on Vd.lue judgments , 

wnit.:h if 111•:1.de explicit , would not oe accei->taole . 
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