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Resources for the Future (RFF) is an independent nonprofit orga
nization engaged in research and public education on natural 
resource and enx iron mental issues. Its mission is to create and 
disseminate knowledge that helps people make better decisions 
about the conservation and use of their natural resources and the 
environment. RFF neither lobbies nor takes positions on cttrrent 
policy issues. 

Because the work of RFF focuses on how people make use of 
scarce resources, its primary research discipline is economics. 
However, its staff also includes social scientists from other fields, 
ecologists, environmental health scientists, meteorologists, and 
engineers. Staff members pursue a wide variety of interests, 
including forest economics, recycling, mtltiple use of public 



lands, the costs and henefits of pollution control, endangered
species, energy and national security, hazardous waste polic), cli
mate resources, anld quaitlatklye risk assessment. 

Acting on the conviction that good research and policy 
analysis must be put into Service to be truly useful, REF cormmu
nicatcs its findings to government and industry officials, public 
interest advocacy groups, nonprofit organizations, acaderi 
researchers, and the press. It produces a ranllgC of ptblications 
and sponsors conferences, sCin.rs, workshops, and briefings. 
Staff members write articles for io,,mals, magazines, and news
papers, preO'idC expert testimony, an scr\c on public and pri
vale advisory committees. The vicws they express are in all cases 
their own, and do not represent positins held by RIF,its offi
cers, or trustees. 

Estahlished in 1052, RFF derives its operating budget in 
approximately equal amounts fRom three sow &es: invcstmcnt 
income from a reserve fund, govIII.lCIl giants, and contri
butionS fromll corporations, foundaitots, and individuals. 
(Corporate support cannot be earmarked for SpciicL' research 
projects. Some 45 percent of RlI:' total funding is iunrestricted,
which pro\ides crucial SU pplr for its foundational research and 
outreach and educational operations. RFF is a publicly IundCd 
organization uinder Section 50 Internal501c)( 3) of the Revenue 
Code, and all contributions to its work are tax deduciible. 
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INTRODUCTORY REMARKS
 

~td Wvc IC0unC to) 11C 111d 0l1iSCrvIA-MI"(10ilhICT101 31rlof RCOIIVct' 

LCnC1W1. I'll)iuI'ltlt. V'iCV, prt'IWaId'nt 0I R'Ctsotirct's lot- 1hC 

I. 1.C 111d I'nll LICIIgLIIICL to \wclcot' vcoln 10 111" Alcrnloon'" its
tvilics. 

ii'OM1an3i:0i1n.1 ILnI\ ,L t~lkC t',r'a fIcit' III IIlL' LIjI~ilItV tItI ItCIC
\.IlLtt Ai 01C I.taIch tiojIt' IlL'rt' l'' r 111C IVt1 olly \ct'IVs. W\hat 

,OIILt' Af \ ti 111,1\ 1101 Ik:1 11 111,11 \'i CL (O cIt'!II.01 Cikt'' ,111 Lt\ _lH 

)L.n11 t'nllrn1 1 t 1011.100, lII i (>II \\c It'. an0ti ntcsc 'uIIL ill

th'-cI' (ll ii h'iccFzt'ns. l FOYa Clt> ' iCu1lhtl, t i 10.1 

cliail. futi tI'tIll(\ It a,klCcf1. A'lI\ \\k 111CrI). Ali lIIIa aaLSy; 

sis of 1111-1111C11,ICut01111.11cc"anti t'IulIIII ).ti\ \\CCSI(Mild> Cti 

\Vtll ranging, from bootuk pubtihlIatuu Wt rn liakli MniL Irml 
colCr-CnIc' ~pI -l~ t i)iI alIon of01L.'rVISSIonl Isi01 

a I igram~l I) 

Idt'tt0 hcarItnii tt~lki 'al tiCWt'Ittp 1in ay,Vilt(' thIC

111011V \\(ckt Mn Ji \cfnsta CnIi ar WvhI COpIC 
Ih'\\ IIhll t 

o0*V of bc'nt'it-tt)'d ,Ilil\ >i'~ - MAI 1 to L 0111Cll, nir0-;nCtf-ilit 
coilli o! fItti o.tlIl haI II, lIntcprowkcd'ti-ahttiII t~l )11 ' I 

\\iich1 hiings' lIIL' to tin-. .It'il utull-. gcl itt''I iitr \\t inupt' 

that onic Aftl'&~'tji'tt lilttcfc pnwlug!, l- tothuf iumllai 

t10~ho it R1 i till' piAtt'1 )t(tl 
lt. i ll] tilost tiMilVC,'.i'hihi. ia\'h. p)0iic\I1 iiXIk' , bhnSi-

IlCSSmlCnlIl W.incfI Con'l'ivirI011it'iitai .ILIVOLtUCtS, rt'puultcPi, antid 

cithcrs Interested inl scllhru Iariv cca ich antd cl ait':t pol icy anai'ly

fix ill p'OpI)C'5 111111(k Ililt' ci , : 1 It I 

http:t'!II.01


:ISoil tl 11 111u11,i lll i iI ti l , lUlCCior0hcuiilS. Vhill OIl 

tl Cit, 	 pILxIel t e rel e i 'ileleie%,, 11,I,\I\ 1i111N) 1oht I111C T ,L .
A) llC tCllVIl0llll/ tlJ I i),,litcL lllllltlI-llitV ll I 'lllt011.
11.1t ' Mll 

\\hIIeII I)pllllig OUt- Ionrlii ,lCllllV Lelerllijoi, iheicroe, it 
\\'Wil> Itil LL I 	 Il> Itl\ It l le OT' Li111kIl t.tC111Ii lt(IICllC 
thil \\OIIILI I'h[itLL L'llIilC ,ilL111dl LtL, , 1il Wl\Iic1 l ,II 'l,',IInI 

I t,C111LC ItII 111 nlLLI\ lilte11 ih .t C',Isl plI oA pllnnng 
IL e l'l I nlIl -.Ll\ L'l'IhIIlIL \\,1I IClt iknlllii,\\l 01ii1 Ii) t15K) 

QI\t' <t11 1 taall<. c', i I L l 1 illiLl il\iv Lk Cllt 1 ii1aIIl l(hla 
I-Clelll i liI \ ,a>.'\\VtlI, ltl lSkol ,111 t(lIICJLdIIC Lb\LLul\ \pte slio 

an',\\ \ .I' 1h 0l1 , IahIt I \Ahee l I Iunt)Ill\ itILL' say> 
)1 	 \Il aIVI II 1 I l II I . I \ 011A.II e 
t ' I)LCI C1 : ,111\>\ lIlkI\ v lL I:.I 


Ion. -\ itiIC iliIiknL tIl h \ 0 I 0I 


I )I-\LI ll, inI ii Illlnt,Ilhk1i\\ t 
lt il'IIIlI . 1 \ll 1 LC'\ i. -()lirII)t'.kll In 1011nIL'Xl 'r*nIIL , [It' riI[I-On1l \\,C 1 () i lt' lt-Mlt' 

I lI> 111 liltir Ilt	lhLI0i . lIiI I Ir\ 1) Il bI l I \\,a\
 
I - LI llt
I t-l1r >h1\ I 1 t,iAl l\veIlV \L',l hI liillInIIitl
 

i I'LL I lI IL I,, lI , 
I IhC\ h >,I LIL 'ttLIILIIltil' IIC 'hl11 l
t0)\ lIAli(.Lit'l I IlI t 'L\\ ILI k t itI )IL lt ll h ,. liL' Lili'te I 

.\, , MLIil1llLP 	 i \IL IA lL I ilt \lLiL110 \\,I\ l IlL l\ILAl\ lilt' ' lis,\\,irt~d 11lt't'l
lll \ tIt'lt'C"1l0lll IInIixh I~ttl 'tlIIIlt I l 	 tllllCII-,lllt' 

dIlI 	 IiIll I LIlI Lit 
Ill It)St ) lt'I l i L 1" 111JI hI ,L ,,I\ IN.,1 11i IL'tVl I l>> l lllli hL 

1C'51I ii i I Nltll-l>lc Iliii ll!11 1 IL' IetaCCiii ,a1l)-
IL'>>(Il Ct. 0'11ll1, II I'C Il l't> 1\L1 tll1 '.1 ll iii..L' It* lli' 
I)C'It Lll'> 'IIlll 11 1 1 I I!IthlI I I I I lr,li t 1 I\I I V lht' !IllIt. (isI 
Ihiit'- ( i il N lill l tIlC \ ll i",I II I1 l11 t l 0 oLI:I IM r
 
't l> filldl I I I Iil I \ LII'I nL
I ILLItI>I Il l Il 'r IILL ,gCe 1 
Itl \ . intI...iiIII1 I 'I ,- \\,I IIIctlI I Il \ i lI N ,h l N cI -l]Irl 

L IIi Ii LLI , LI It l I' I Llll IL I .'rI IIIt'\,i t0 11i1 
;\c.i.L'iI\ t,f t . I III \ lIt ti lII.iA llL II, II 	 l LL IhICIII\lIiin 

-I ,II II 1111 1 IL<1 .'ILIL,II ,IILI L IL itlt ICtllI .it ,I Il l IltI'-LLIC Il I 
t I )ltILlCL I tL1 I liII I I iLl'CI\ ,litlt ILC' \IliLt'ri li i 10ILlit 
\>'1(,LL tl)lLL .1ll \ LL t1l(lL -itiilklI lItIL _'lLl\\ !ll, ILtLtI 111" i ILLIL'

lltiA I I f lt 1,I i lIIIIL \
 
L"IL tt1i-(IuLtll Il<L 
 I II CI CI I I L tI < tii ILIC' \\ht1 

llt -L mI ll \\klit ri -1)1,Ll ILL li 11l i \ ,l IIL Ilt 11itLithill, 
ILLIt1I. k l ii v\i\\\ ill L ,ll 1A.ill)tW(lC' , liiI ii ih \' 



the ct0\\'( has l')Cef the decittwt tow-t Itl'O(IttOI ii~CdCCt-AVtt hbout 

.lut>nd S11111.1113neOWvI\ to C\V~l IeI t(Thiia I -(i-o 
t, it Locu, 

\VitChI11h 1e 1 

tiers ill eeoltntc" lilpo\\vJV 11 Mtauhl. JInd 

imprfloved ,ttutlvt Ical tIIeLtIlkt notMt aala huLtlk)[ II Lan,le> out 

the 1cal-world 111,11nt ht d Iict tIh 1eL's t> ll-ut iiLlarll 
l111,1 ) t [ItI0 It iLIIICel', I1llSIV I 1 S tllC it CotI , IMIIt' C~~'le 

Can-cel 1 tilt' etitboi)lllt'ttt Af Ies11.)itil~lt\ t0 Oles, ptolessiot'i. 

I s OLI1ICittl t. h 011L> feL \1)\ 11t,11in flu>' 11,11 ICI 111111 Il hi 

tiaCClell to tt Otio l 1th11)01tait >t.1ifleit. tilt \\tSL'111t011"i' 
tihiilt''itttttof oittv eiio\ ittenlt of k thetimatiMlti>ltCs 

S~hictI0 llh> 1alIk thi> afcternoo I ho)pe it> obvious, why we. at 
lRl a1rC SoItotiotedI io 11,\e' hi11mhir this-a11te110oon. L-ailies alld 
getleitICti0. PtOIC-le>>o lAICert >o)00\ 
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AN ALMOST PRACTICAL STEP 
TOWARD SUSTAINABILITY 
ROBRIT >Ol O\\ 

You may he rclic\cd to know thilt this tillk will no he a haangUl<2,uC 
11out ihe inirinsic incoil'l hi lit y of cconoimic growth and con
cern tor the natural cl\iro nilenllt. Nor will it he atplea tiheh*0Ir 
St tict Lc'al\V'It Ion ol 1nnArene'a\vhlC reSOicts, Cvel if th t were 
to Ilenlll dlmllllic redC'tion.s illprlOCtioilln an11d cO suptiilion.
 
On Ih othCr hanl, nithe'r \will \oti hCa indlels wi.sh fulfill
1111iltaoUt lho\\ ilnenlltl\vtnL cnterlri. ' canl he cu'nClitCd on1to 
Sav\e US 1rom1thC co'01SCLUCI(e of1cOsnilItue too mulch antl1d pre
sCr\'ine, oo 1litiCs t he Ll\ \ v done ill llI tS1. 

ActlulIy, thc ,rumenl t I Vatllt to lkC se t,hC 1,UlniC
larky app~rop~riate oni the' occa~lH ol the folieth antliver.ar of 

lo is ahIout ouiic'. 

Ituitlri.And it it C\ en pallre e kr a rcach organli- 
suc esOtii'C'1Iw Iitlitre It IpCcisCl I-c for th1C 

o apprlp 
It')\ m airlyii c econolliliclion. I [lopc li .llo\k 1ote i clret't t11111 

c' aii hin-allhtout
thCory\ cn oM1 hii--thouilh only'a poihl
 
1inl< 

c'Ol1Inmy illlCllioll to it,, eudtl\\ll1clt o n,1tul-A reucesHICt. -hC 
thCoretical] insihlt thI I\vii!pst! sCiggst. aipotentilly 
imnt11ii line of elm irical r'search and alIOOSsil' guiidlCinC for 

lolg-terl coulnotnuc po0lic0. [hnC I will IilkC nlivC lilp aid 
.tigsi litI ilf\talked Ahotllti the eCOnmV scivi)lc 

a\vy ilk ioutilnild ahoimplr*oVClilt'l In the WC th 11)Li! tlo 

. ve c illa moreV 
and Lcn.irat \wayV, \\C migtll cltiuI)Vheh t)Ceahl]Ito coidLC ti 

ratilionall p vIIil)cticewithislp to nt.ul a1d eLtVIloll-

Ilental res.ource>'. [hI I poiahlv foolilnes>. hUt I lIopC yoU 
will Lind it idi>arumin, Morol tloolislhitte . 

PREVIEWING TlE ARGUMENTS 

It will he LsfClL iml \'ott in aidVice heC rlirtrntn isI ell where 

lcading. It is atcomlloplla Cethougtll thai ite ntliionllI incolc 
aLd IproL 't klid oniu.iC t illiveaIccoLtils, iScunrrtit lk m ICailillg piC

5 
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tnre of the i'alu Of a nation's cononlic activity to tei people
concrned. rhe con'elntional totlls, gross (bluest ic i)nel't
(GIt') or gl'oSS natiOnal I)rodl ut (6xNP) or natiOnal inCome11, ale not 
so hld I0r stlud)'inlg lucluiations in employment orl analyzing the
demand ol[r goods and scrvices. Whell it Conies to eanlsutring tile 

CCOno0il1ly'S contriutiOn to the 
,wcll-hCingof the COntLVsihere is a -rigil \a tO inlhabhitlants, however, theCharge th e CcOIOtlV i01r colventional Imcasires are 

the ConlStnm )tion of its incoim plete. The most oh
resource endo\vnlnt iud ious otliio>n in lic depci\'anti 

for the degradation or atwotof ixled capital assets. f 
itll)rovCncllt of cnvilOn- +'"allc rcal (,]I1' hut onC ol 
mental assets, and those themM does sO wasieully v
 
nIIasurcments play a \V'lring ot1 hall 
 of its sockl 
central iole in thc only log- O and O(I whtillWhile 

(lie l~lLdOCSSO lHV andcall' sound approach to holds eiclation to 10 per
the issue of sustainahilit), cent of it. ,tock of capital, it 
that I know is prctt\' olb\ioms which one is 

doing t hter ioh Ior its citi
zell. 0)l course the national
hnoCm acots have aIw's rteogngiZL this ipaint, and they


constrUcl ntC ajggrlgt s, like net national )tlctlCi 
 (l\NI), to give
 
an appiropiate ans\ver. Depreciation of Aixc capital m y be

badl meastred,, thM
an e erior aftCs net pilud ntli, hUl theilttrt 
is madle. 

'The Saile plirincilet shoUid hold f]r stoCk of nonlrleneWable
 
TSOUrcs mi t for lironentl asset l.tIke clean air and 
 "Atl. 

SUpp. two ms C selconl, prodCt l Ieal net national 
I)ti-Luct, with de allowance or dClplrca.ltioltn of fixCd cap~ital, hutOne Of themn1 is wastCul of atul" Iesoulces and castially allows 
its elivilroiimiltnt to dteriorlate-, Whl i ' leotr COll,CVS I*c
sources and pi,>,rvcs the vlroitIatllral llllll. In ;uCh atca.' 
we haVe no tirouhle SCe1iiing that tlie li s is providing less aiply
for its citizens than lhe Second. SO Lir, low\veri, the proper
adjuSt mCts IeC 1toImeas'ueI the stocks all Ifws of ot.i La
.rI'al reCSouLeCs and Co\'ll\ilrnetltal 1SsCs are 1it I)einu> Illgil In 
the l)Ltlishd national accoutLS. (lhe Unitel Nations has I)cci 

0 



vorlking illthis direction for sonic years, so the situlltion ma11Y 
change, although only with respcct to environmn ntal accoull
ing.) The nraturc of this Iprolen has heen in.erstooc! for some 
time, and individual scholars, !)cginning with \\illiam D. 

Nordhalus aid JameCs Tobin in 1972 have made occasional pass-
Cs ialCstinilatilng the rCluilCd correctlions. 

That is harclly' ne\s. The additional hi that I Want to 
cplain is that there is at-riIl4t" wav'to Make that cotrrectl ion--not 
perhaps the ca est or most clirect way, bLit the Wa ' that propCrly' 

charges the co'oilml1y for tlie c SnLPt ion of its rCsouicc e'idow
111Cnt. hllsame priicil)C caln h extended to dline the right 
adjust menl thll 11Ust be Made to allow fOr the dera atiol or 
improv'emcnt of envi ronnital assets in the course of a \'ers 
economic act ivty. The l)rOpCrly ' adjlus'td net natiolial ilrodult 
would give a 1more meaningLi.f indicatoi of the nlllliinal conltrihlu
tion to ccoilonic w\el!-hcing. 

The correct is" aasi nio ic l\' dclilCd Iull perforned. 
Tiic iccessary cafCullltiois \VOcld Liidoultel v Ic' oe11101VCrlor
prone t hani those ihe U.S. I)ei rinelnt of oc111111c ice already does 
with respect to tle cLcpreciai ion o fixCd calpiital. Neve riheless, I 
Would . l.sggest ihat talk \Vitlhoult liiCiSLilllCnliit is chC p. I \VC
hie itle rilIllClt, ilC iCscalh coi ifl Lilitv-arc seri

ous ahot doing tie righli igg iliote rcsoUlC CidOWn1Cieii and 
the CnvironintCF, then thCliPOlCr ii'casUrlienlltni of stocks and 
flows ought to be high,n tile list of sic us toward intelligent anid 
foresighted decisions. 

The seconl and fast stci in i)' llgtllll.Ilt is 1i1ortV ablstract. It 
tlluIs ot 1h,1t the iC;asurci lCs l ListI l discUssing play't havec 
a central role inthe only logically' soUnd al roach to ie ise of 
sustiaiiialility that I know. I susliinahiilt" is aivilung More 
than i slogan or c' siliu of eml olul, ii 111 llslltainiiit0 aii 
iijuniction to IrVsei'C l)rodlucii\'e caliacilty oi he iiCfiieC 
fut lure. Thai is co)Miatlilt wit Ii the uie f ioielCPwalbC 
resources oiilv if .0(civ a!, whole il',Iicc> Lsed-n, ies-Lirce's 

with soilething else. A') yOl will sCC \VhCl I retUrn tlllhi> pointi 

fotr a full Cxpositioul, the very sii1 calctlatior Ihbi i'rcdLircd to 

COn1SitrlC all t irodtuct lor cilll'11t ,\',lLuiaiOintnadjustCd natlioni 
of cCOllOlllic ienCfit is alsto . ,seitial for the contitioln of a1 

stratcgy aliidccl suislltai liilily'. This ctnlutsioni conirins the 
iilorlance of atsCrioius Cefort to dig out the Riillt ifact. 
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That is t brieCI p)rCvicw A1 whatt I inte.'nd to say, hI bef'orle 
going on 10 Stay it, I ,,il like to m1,..ntioll the names of the 
ceolo lisis who h,,Ve ContribUtCd niost 1o this lilnC of' thinmgl.
Thcy inl odl PoIessors John1 lat wick o1 QeICClns UlnivCtsi ty in
Canatda, Pan ha Dasgnpia of the lnivCrsity of CalimlbriCge,
IEngland, and Karl-6O0aill Nialer of0 the Stdclholm Sclhol of 
Ec01i0inls; mv shOmele collgtc NIartin 1_.\\1it-:1n, now of
Harvard Lnivrst nxlt, 11d,more on the' ipra.ilcal side, Ro'ert 
RIepeto of the \Vurld ReS1mr,'s InsilitC. I hay,' alreVAdV mC
tionld the early \Worlk of .'orlhris Mid lbhii Noidhliits has 

'colltilld to I IIIibnt0c '0111111 n , relIsii, andl i2oltloconin s.enlseI s 
Cco11011iC'illvsis. Fi livl,, I shoUld coeiCss that I have coil
tribUicd to ihb litCratue niysclll.ly, idca of hleavecn is an occa
sitollwhen a piecc of p)r'tn\ economit'llc' ori IrItnim> olt itoSngg s 
i pirogrnil ol iiIirical reVs'irc'h ili licationsd to h iCvimp for the 
i'rnmltition o1 p)ulic iolicv. 

FINDING THE TRUE NET PRODUCT OF
 
OUR ECONOMY
 

Now I go baclk to theCbegiilniing e11)' Moreinid maki _sCe in 
dCtail. Suppo1e WCadLjopt a simnilili itre 4Ma tnolloll liv
ing in s,111C kind 01 long Riun. \\'hat I ieall byv thati awkwird 
phrase is \\C i'ithat are gon1 igntoe i thoseal111 buISi ne.s-C\cyl

plemisNCII- Coniicctd with ulc nllplovmnalit mid C c's cap+acity or
overheaingll and miilio, l0rom IL1rier io tmi,r and var to 
)'er ihis ec0nomy fnllHv )1xloits o labor. plait, andltle resourcestl1, 0 
CqtiilemI l tt ailC val;iltllh_, to ii. 

TOi tl1k the Cisict caeC-ilhlt nA! it It,t,-li.A,o r>,td
imiginc th ilhisfi coli', v 11-1 %viillai tLoCk ol mIotlnnew
abC Csoirces ir e.eilli.il 1 1that for t0her roTdUCtio.l, Iliis iS 
al 0VClsilllllliciItioil, of vc iiapart 1fro11cous1,e. 1:Vt'l t e IpO>>ibilitv 
of CXi)hMllioillIand discoTeri, oftil' >tock lntmLrc'IltC\4llC r-
SOLIrces is 110 1 i-e xis rig lumlp of givmin si 'ze. bttlla ast hLLi1n
tity oF raw niatcrials of var'liig gradc, locationl. and Case ol
tractioT. -lioS .coiplicaioils l.re101 of lie eSsene, so 

ignore thcil. 
Itis (d thle C.snceC that pI'oduc1ioit0t ca4nnol tike laicC withotut 

soile LIS_ of naturl I.o rces.1 BUt ll alsl.oes ' I sha.11 -ISSLile"thili itis 

H 

I 
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always possible to substitute greater inputs of labor, Ieprod ucibl 
capital, and renewable resources for sinitlcr direct inpuls of the 
fixcd resource. Substit tution can lake place on reasonable terms, 
although wc can agrlee that i gets morc and lore costly as the 
Ir'ocss of SLIbtitution goes o1. \Vithout this minimal degree or 

optinlism, the conclision Might be that this C'eonlolm1y is like a 
watch that can bc wOuid on\ once: it has o0y 1 finite numbler 
of ticks, after which it stops. In that case there is no point in 
talking about sustainMnoblit)-, bccattsc it is Riled out b)' aSsulllll
tion; the only choice is betwCCn a sh1ort hapy)I ieand itlonger 
unhappy onc. 

lifc for tiis cCorOliyV consists o1 l.illg all of its labor and 
capital and dc plCeCJtsome its i'Clllaiiiiig stock of resources inng,1 of 
the product ion of a years Otlptl (0)' approximatclO). Parl of 
each years ot)ut is consulmCd, and iat givCs ple.asurc to Clr
rent cons.me1lc'rs: thitrsti iinvested In iclproduc'iblC capital to be 
used for productiol in tlle uture hIc v1ious ;as;tUnIlI I re arc ions 
one couldt nakc about the c\'olution of the populaltion and 
enmploymnt. I will aSSl ic llcn to lIiavc sabLiili:C(l, siice I w\anl 
to talk ubout RiUll Ncxt \'Car is a.lot likethLC vCry long alyway. 
this 'car+cxccpl thal there will hc iorc plant and ciluip)imCIlt, if 
let i\'c,;tilCint was positive Ihis car, and there will bc less of the 
stock of rC.e-otlrcs Ilet. 

1 mitVCillr tlherc a1C \vo l_'v dccCisiois: how niuchI to sa\e 
and invest, and how inLich of the cliainii lstock of nillrccw
able resources t,use uL). TlCr, is a sense in which wc cal say 
that ihiis years IncIrS haci\'C made a iade h pJostcrity.vWit 
They have IsCd u p some of the sio k of iriCplacCahlC naluial 
ieScesC'; in cxchange thiley so poshave saIvCd and ine'CstCd, lllat 
terit, will inherit a larger stock o1 rcprolducihlC capial. 

This initergcnmC'aln Iradec-off can be ianagCd well or bad
)', ori inCCuitily.N I\ ilt to stppose that it isdoneCCuitably 
wel! and Cquitably'. '1t1 meanC11s two ihilngs. Fi ist, nothing is
 
simi prioducLtion iscarried oil cficicntl'. Second,
ply wastCd 

although the ntion of intCrgencrt'ilional cquity ismLuch m1ore
 
comlplicatcd an1d Icannllot hopC 1t explainmi 
it fully her, the idea 
isthait achi o over the IuLturC,gene rat ion isal1owcd lfavor it'sell 
but not iniLIch . , in tuln , discoUilt lietoo Fiach gCneraliol cani 
wClfaic of all futurC gcnCralions, and Cach successive geieration 
applies the sanc discoult rate to the wclfiuic of its succCSSolS. 
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To make conservation an interesting proposition at all, tile com
mon discount ratc should not he 1oo large. 

YoU mla, y\V1' llat all. IWonder,W0\ondcr I allow discounting 
too: lo genlralion "should" he fa1vored over al) othcr. The 
usual schol'ly CxcusC-which relies on the idea that there is a 
small fixed probability that civilizatjiln Will end during alny, little 
ilel\'al of timC-souils IrfechCld. 'C calnthinlk of intcrgCncr
ational discounting as a concession to weakncss or as a 
technical assumption of convcnicnce (which it is). Luckily, \'ery
little of \\hat I want to say depends on the rate of discounLt, 
wl-.ich we cal just imlginc to be \vry silall. 

CGivCn this disco<unling of fItLiUrc consutllion, we have 
to imalgine thal oulr to CtonoIly mlakes its invCs, ieint and 
rcsourcc-dcplctioln dccisions so as to gClCratC the larugcst possiblc 
sum of satisfLctionlS ovCr all ulirC timc. The limis to this opti
inizatio prll are rl-xisting stock of re1)locess imposed by ihe 
sources, the initial stock of rpcproCuciblC calpital, the sizc Of the 
labor force, aind the tchn lgyo1 i)oucitiol. 

This assunLiiOl of o)ltimnalit' isan cmbaIrassiing load to 
carry' arloUld. Its kiunction isplimarily to allow the scmi-fiction 
that ta,1rkct prices accurLyI 'iclcCt scarcitiCs. A similar aSLuiilp
tion isimplicit whclevcr wc ise ordina)' tl iS IllCesCLas of 
ccontomnic wcll-bcing. 1n prIatCice, no d)iOibI, prices Iellect all 
SOrIS Of distortios sing from1 monoplyg, taixatlion, pitoor inlfor
mllation, and other malkc imperfections. III practice one caln try 
to make acl.justiCnts io llaikCt prices to corrcct fOrI the \orst 
(istortion-,. The concCptuLal )Oinis Iwatin to Make would sir
vivC. h, are not to be takiln litcrally' in aln' caCSC, bui mo-10rC 'as 
inlicators of the sOtN of IaCsu-mCnCtS WC should be aiming at in 
Principlc. 

Properly Charging the Economy for the Consumption of 
Its Resource Enldovment. Now Icome to he first ni..ior ana
lytical step in my rgilClt. If you look arefl lV ;atihe solution 
to tlie piblem of iritlrgenerlational tCS0uicC alOcation I hlavc .jus 
sketched, 'on See that aI e1xccllCn ahipmrxiuiIi1ion o eI ch single 

pCrioCS contllributiol to social wClFiuC ClI'gCS quite natlrally
fr1o11 the calclatiolS. It is, iI fact, a colr<ee!ed version of inet 
(domestic itCoLuct. The ne\w fcatLtnrc isprCcis ya deduclion for 
the Inet Cle)Ction Of CxhNausibilC ..irIs netresourcIcs. (I I se lie 
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Ceplcion" because it is possihie to extend this reasoning to allow 
for sorne discovery and development of new resotIrces. In tlhe 
purIe case, v,'herc all Cliswvcry and dCeelOpmlent have already 
taken place, net aid gross depletion coincide.) 

The correct charge for depiction should value each unit of 
resource extracted at its net price, namely, its real value as in
put to production minuls the t1rrori'r( cost of extraction. As 
Hartwick has pointed out, if the marginal cost of mining 
exceeds average cost, which is what one would expect in an 
extractive indus'ry, then the simplel1)rocedluc of dcducLing the 
gross margin in mining (that is, the value of sales less the cost 
of extraction) will overstaltc the pripcr deduction and thus 
understate net product in the 
economy Ilf I niaV use the 
jargon of '-CsourcC CCollOlllics It seens to me that tle 
[or a moment. the correct proper measurement of 
measure of depiction for sO- resource rents is exactly 
cial accounting prices i.,tt where the fund Of kiowl
the aggregate of Flotelling 
rents in the mining industr\ edge CmbOdicd in 'm1l 
That is 1hc appropriate way organization like RFF can 
to pUt a ligurc on w1hat is find its application. This 
ta410n omdthe gr'o tnd inlI 
any given year, that year's measurement would tell us 
withdrawal from the original something important about 
endowment of nonrencwablc the true net product of our 
resources. own economy. It should 

This proposal presents also b 
tw practical difficultiCs for ao an input into policy 
nation. incomc aecotirnting. decisions with a view to 
The first is thIi obse rVed sUstainability. 
market prices have to hC cor

rected for the worst of the 
distor tions I havC just listcd (t1lar is, the ClStt,rt ion that would 
result from dcclC etiig tile gross marginr in nmini;lg-ovcrstate
tiieilt of tlie proper deducLtion atnd uridcersratciicnl of the net 
product ili tle econolmy). Miaking adjtStnenils to larkc 
prices to correct hor CIistort ions is at rn edl l rouLtinli\Iy b)' lie 
\World Bani, and other agcncics ii makling pro.ject evaltlations 
in developini rg count ries. \We seem1 to ignore tile prol)lein of 
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such distortiions when we use our own national income 
accounts to study and judge the economies of advanced coun
tries. If we are justified in that practice, the same casual treat 
mrent may be satisfactory in tis context. (Not always, however: 
the large observed Iluctuations in the price of oil Can not be 
accepted as illdicating "true" valCs.) -ither way tiis is a stir
mountable probleml. 

I am lot sutre whel her it is sale to bC so GIsulI abou.lt the sec
ond practical Clifficulty that iM Ivro po ;al for dedutcting net 
dcpletiOll o1 exhaust iiIc rCsoturcCs presClntS for Iltiolil incom11e 
accountil,g. Inl prillCip)le, the proper elalClSulrCnltlll of rCsource 
reiiS rCeltitirCs the usc of a numncriCal apprtoxilmat ionl o the mar
ginal cost 01f mining. As I said, if niarginiAl cost Cxccc'ds ave'Crage 
cost by a lot, thbet takitng the C'asy way out ,just deducting the 
gmss lmialgirt ill mning) woild cniail a large error bv o\'erzl;ting 
the depteciation of thc rcsoil:rVc stock. It secins Io t1C that this 
is exactlV whCrc thcthefund of Iknowle'dg cmbodied iniiatll an i
zation like REF call find it, applicatiotn. TCnalivC calculations 
for the lainl Cxtraetit'c indLusItriCs would tell us sOlllthillg 
mltportlilt abotl tie 1'tlu O roVI1 Ccolltolll ThtatIC1 proCLuct of Wt 

would be iim nt NcaisC it would allow il Moreriotaut '"ch be11 
accirate evalualtioll o he pathllthe ecoomy has bCen fcollowing, 
but also, as you wtl see. becauscethe nicasunemetit of rsoLurce 
rents slhCtld be al in put into pIlicy lCcisions with a vie\V to 
sustainlaf;,lity: 

Correcting National Accounts to Reflect Env'ironmental 
Amenities. Pretty clearly, similar ideas should appl T to a pi 0
graml of cot-ect ing the COn-eliitna nialiOll accol tnts to reflect 
environimental atenitics MIuci more aticntio1has benCI lav
isled oil elVii-onmcitll acC')tllltillg I1igth iltrI Caccontlnig, 
and I havC vcry' lile l1!. Mi f'Cskins work tmutch ofto :1d I fcrtN\. 

which was lolne hcrc at RTlI goc', ;mck to tIlC carly IL)70s, and 
the trganllisaion for E:colomnic C o-tpcriioll aiid [)c'clopnlell, 
the \World Bank, and the US. I)c p rtinlcnl of (0nmlineice Tre 
preparing a framcwtork Ior integrat tig national incomlc and enci
rotnienital accoutts. lhic sooticr it Iai pens tlic liettet. My only 
COilimelnl is ItlcorCticail o1e. \\iht Lut too inLIch strainii, it may 
be possible to till calcirtiilllal Cfualit ats ai stock, a kiind of 
capital thiat is "depreciated" )i' the addilion of poll uitant s aiid 
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"invested ill" by abatelent activities. In such cases the same 
general principles apply as to other on1s of capital. The same 
intellectual franework will cover re producible capital, renewable 
and norenewablC resources, and environmental "capital." 

The data problems may 
be altogether differcnt, of The very logic of the eco
course, especially when it 
comes to the measurcment of nl(MIc theor\ of capital 
benefits, a nicety that does tells US ho0W to construct a 
not arise in the case of net national product con
resource depletion. But the 
underlying reatment ill Aol- Tcpt that allows properly 
low he same rules. This for the deplction of non
counts for more han lastidi- renewable rcsotirces, and 
ou';ncss, I think. It v,ould be also for other Lorms of 
a real achievenieit if it were natlIual capital. Carrying 
to becom1e a co11l1mon )lace 
that capital assets, natural 01. those in1structiO1lS is 

assets and en vironrmental ar fromn easy . . perhaps 
assets were equally 'real aid IR"F could take the lead,
subject Ihc samlle scale ofSUItoto jC~111 sa l1C SCA 01 as it has dlo ne \ it',1respec t 
values, indced the same a 
bookkeeping conventions, to enVironmental costs
 
Deeper ways of thinking and henic!iis.
 
might be affected.
 

That completes the first phase of my, argument, so I will summa
-:c briefly The very logic of the economic theory of capital tells 

ts how to consltrutC a net national prodLicl concet)l Illat allows 
properly for the depletion ot n nlllellewable resources, and also 
for other form1s of natural capital. Carrying out those instruc
tions is far from easy, bul that only process More interlmlakes th1e 
esting. The illipotan(c o1 doing the work and doing it right is 
that theory underlincs the basic similarity alliong all forms of 
capital, and that is a Icsson worth learning. It will be reinforced 
by routine emibodinklnt in the national accounls. PCrhaps RFF 
could take the lead, as it has done with respect to environmental 
costs and benrefits. 
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ANALYZING SUSTAINABLE PATHS
 
FOR A MODERN
 
INDUSTRIAL SOCIETY
 

Now I want to start down an aplprarently - quite different path, but
 
I promise tlailt i Will C\'Cnltually' liilk up with the unromanlltic
 
n1CasLireillt i.;sueCs I hivC disCttsCd so far, ind will cvCn rCin

lorce ihe alrgulllcmnl I have madlc.
 
1do not hav to rCmindCvonllIhat -sustluSLInlIilv' hls bCillc
 

lew y inrn
1hot topic in the iast eahginig, I Stuppose, vill the 
IpUilication o1 the ILruinlitlInd (ot'l1li.i,ns rpcporlt, ()nl(o llnuomi 
l:iitiitt., I 1087. Ir as tell, Ilo\vCVC, dti.scissiol ( I usfAs I can 
tailnahilitv hals beIn illill\ an occasion lor the expression of
 
CnmtlonS a1nd atliituce lherc Ihas ben vry litle alnalysis of
 
SUSlinaiible paltl I monC il e'eo1onL Lothat
for iniltr11 1v, we
 
have little icL'i o[ \vhlt would h' rCflaired in thC w:Vt 01 10licV
 

dil t sIl 1OftIlOHies could IC ct)CtCl. A tlit L I -ln>ad,
 trsS 
if I express a ctinnt to st,lailvll aill th,1 tellk \ou is 
that I alll umiIhifppv with the IlloICil conumel m life->vlc. I11 
l)0Ofi-poh the whlC lhing, on the oilhC handto ill \onl cnlll 
CdIucC isthi I a11 1F I),issII sl, li i&not a vrysaItisfa1c
torv stilte afatir. 

Understanding What It Is That Mulst 1C Conserved. I1suS
tainaiilitv menillsi ' C1otitull collillita1nv'linlunrnot1han aivage emiC 
InClt, il 11ust tlh,lt hor ihe VCrrqCLuirC ,olllliil ihe c01isCIvCd 
longl, rul. It is very impoantlllnlIto ldcr,,tld wlii that _sonic
thillg is:I thinl i ha a cbnerali-d ciaitv to) poLILduco hei l 
t'COI1 t IlC"%%11cllcl 

It inalks ,<cl to insi,1 ,t uiqUeerfctly lsCH crCtailn 
illd irrelaicaClelC 1,'(1, tt1ld he prc rl'I forrhdtheir owi ,ilk: 
IlCarhl' evivolC feel I%\fi \ ,IbtIl lemt' . fh thiat,tl w11 abo t 
illaltc , abot tI lhe Ililcoll Ni C \litoriaIl I 111,it1nic Iut thal sort 
of slluatiol cnlnot he tillI\erafi.cl il \\otiltl bC litlter p1OSi-
Hie not desiraleIN to "lCaC il' o l a>, we( in ev'r'y\\the fonl I1 
pill icular. 

ura lid.riot(10 os1tfIor \vlli 't ,tresoucs-i> thecirareMCcapity'l,ral fodwhatterou ht tie\tihc\ 10sto provide ui.abfe 

good; anl scrvlces that w- valuc 01ee th pr1,1J)Ilci i, aiCLCpt-
Cd, WC ;ire in tile CvCryayl; wodld A SuIitSlUtllton and trade-ols. 

I

http:tillI\erafi.cl


For the rest of this talk, I \ ill a thit a sutstainalet paIth_ssue 
forhthelC lat11oIl cco1lttw IS oil thalt allOW, C\tCrr tr lICFAi1,t111tC 

o riga of ptcCCSSOI. ICltvtion th oIptiol hi wcSWll ats< Is 'I 
' ilit ucLaLt'th p.I nt par

tic\lair thini-v-witf thlc sorlt tA1-iic c xelptiOtl I IhaVinclIniitottt

hUt ialtlhc'r ito cndLoW tlll it \VlItCVC r it iakCS i1 i ',I 

inlllpOSc! IW .itmi is to I to ciit\ in 

tl aL 

tsifllat1 l of lii'i1 ill Itl t 11Sgood a , ouI.r ow l IC Iantlok afcr 

the'ir l1xi ,iciat'lralli -.itilvh. \\Ci [l otiMV1 ont l0e litinintiiitvs 

capital, ill ihc broadicslt sCISc. Stniinabilnv Is lot a,. corll

lM1tihltc \Vitll fiscountn Ih 
vcll-bCinI Litur genera
tion i thre noiicontininigf tIt ICllt\ iiU D\ st

Icc'hnthogicAl pIogr. tLut ! tiiL iil lh iPs t htltlttIllt
"-Ill llll/\' IM Ctlti tSIItLrtC IMCI.

wllslfcoert~his otnt ii Iot .V PtlIi

it t-\\ ItltCconllt Sthould becSilI tI t l itl 

ind, lter 1l, ilItr iS tt'tilino- CV'. tIt0int 5uC11h dts 

logicail Itogrcs> 'sc litlc. lor txa inllt
.\11 tit sound blatclf. ~bttt FIItr Iti 1 t0 \v liht'lM 

,lUl it li,i -OiHtI cOii tlv, lie 
c\ crit I 1 t tI\ . IolOifi L diA \ h ift1l\\halstiili olf 1 il 

inl ihc fti-r dlep~lct<, ,iia it~hit'\'ct al s+~ltd c tit li\'iin 
Il ctl fiItiCtiCI\\ iieii,OiII t i Ita tias o ild L ivI1"I 

lpriitidll on cvcr\%tlLing+t thItl ti lc1id, 00 tittr I1,ird lt 

couldti it t1h1 ctO ioni\ ttlilit'n ,tiiu ttl. 
' .'c\t'll-bc liig Ihat iiluhifcst \\t [t VIl 10o Ot'tt lt 

iliiI' bil.l, i i U C of, L tlMtl 10 t" '1pilil. it1 

ccitil+ise hut it a i-, ini.!u i,_i, iltt hrot tt '.2ktlSt. 

lit' , hille Itn A O\ I ch -

Ilogical kmlih.c< e, iid~ et'i ilic geniatl levc'l ofl 'ctilitlio 

g Il t i t isill etith itet taf l ,n h itt iti lV+ic 

itL'tl niiim inilkl iiti~ltii.eil .mliCi\\l iletIll t i il' t il at1iCl ini illc

tiliil cn'\i itn iii,itt tIhe' p+iritiifir lfiriet,\ \\ fiatl -tsi> l/ th.il 
id ri plaeii 'tiil tkl, . it I il, ItMs i tilC itlOx 1 ' WlihI h 

ilii ,$ thtI)LitCtCtll 1\C ill b 1i11'. Its U ',lle it\i inlo iivcsllit1 

ilecilin.s arle liet FinI ipii f(tidt,. 
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Outlining Tw~o Kcy Propositions. Now it is lime to go hack to 
the toy cColomly\ I Cescrib'Cd earlier an1d to bring some Serious 
cCOnoic he11y to hC,. There tWO CIosCI\' relatedrI'C logical 
prop)osition.s !.ICtillnbe shown to hold fot such an ccollllly. 
Th1c first tells IssomCtlliing abott the properly dclincd net 
natinal prolduct, cacutcd withII the aid of the l'ight prices. At 
cach instant, net national produnct indicates the largest Coll-
Slini iton level hait cahln i"be ,lllowcd tlls )'e\r i1ftLUie ConSluIpl
tion is ilCve'r to be aIllo\VCd to CcrCL. 

TO put it I little morpecisely: ne1l niloinal pI)rdluct i1ci-
SUtCes the mnnXiim1lll cLrTt level of colSUlelrtl sati.aioln thit 
Clll be suitilnld Iore.Cver. It is,thlfior', a icalsui.rl if sustainalblC 
iionlc giveniltthe stitc of the c(.eo1ilv\--ciIitil, ,re';ourcs, al so 
on-t thlt VC'V intllnt. 

This is in1ipoitlt enOUiiogh 1nd .Strlg C to) be wot1h1141nough t
 
little Cxpllinltion. fHow thiS years' NP ibot anycnill 'ln\\" 

thing thit ill or cin hilpen in the1C luture? The heCorists ileV' 
goC sor0n1tiig like this. The ccononly'1 net pod uIct III ,iV Cll 
o11Sis Iofuhlic a1nd iprivlc ConstliiIIitiIin aInL IpuibliC anld pri

viltc ilnvctlllln. t gill CilCr lIinki hrln forign tide alot 

of theCeor &i tile %ld.) of
aIsic)r>Ct ngl Ihe copLointInIlil 
ivtllicInt.tilinlll tC pletion AfLtilrl I Ceso,1neeI. hivc 1t 
be \'lhid [fitI whire it-ierihtinC o I liepricc> elllte Ill. 
If lheccoiiniV or I. r1il l> ire, twir-Cd-lookiing an11d ft
sccing, tile prl.'l titilt t goo>c will rcleet lite i arket'sc'f,i nv 
Cvluion of thei r tuLire_" I)imdltei\iIV' iluCding the pIrdtietiVit\ 
o1 tle lu1itire in\v'ts'lnn> tllc will lllke po-,ilC. The right 
pICes wiIll mak ill 1 Ilo-nc e\en fo theistntin LuLure, ald 
will CvCn ta kC Aeeolnl of ho\\ cA i11tireglC'ertion will look alt 
its fuiture. 

ThiIt story IiliktC It obviotiL. that everydy , i r lktpices ctn 
Illmike no e nhi10 1fiat frciknolCdge LetilsotoembodLykiind of 
All could the piic, , nat iural re'sorce proCduitS, which are 
amillots f tlicir volat mliv, hi\ve Ihis f)ro)crtl' hul oie could 

CnltenlallI In'gIllc;u' doubts aboUt oiliCr iecCs, 11o. The llop has 
a irelul alto he t1 it . Ithtilpi to aVeragC OLit eI)cuCltiVC l t1)\Velllcllls 

ll t co0rct for' thie OH'r iniierfecCioni.S I listCd earlier would 
t scrve$asa rouSi to)'iCld adiutlCd iprilceiatnigt ' ghLapproximation 

tile theoreticlly' 0Irrct onCs. \W l ;I1 thit wiere ti-iC in othC 
ColltCxts. The ilniortailt hedlgC isnot to clalim too mIucIh. 
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While it is closely related to the trolosition that NNP inca
sues the maximum currt level of consume r satislict ion that 
Call he sustained ,t 111C second thcortical pr-op1osition I 
neCCC is colsiderablyv mote intUiC, although it llay sonid a lit
tIle mlyStCrioUs, too. Properly dclintdand properly CteUlatCd, 
this years net product ttcan e vord illsli lltonal always he this 
year inrest oin socict,,s total stock of capital. It is al)solUttCl 
vital that "Captal he int'rlpr'ted in the heroadCst sCnsc to incltdc' 
evcrytlling, ttangtilc and ilnlangile]C, illwhich the ceCon1olmy Cl 
inVcst or disinVCst, including knld Ie, c. ()l cturse this stock of 
capital must he cVahlated At the i +t1tp'.And the intcICst 
rate hiat uipitali-es the net natttonal pluodtLt,+twill generally be the 
real disCOlUlt rate 11i1pliciK illthe whole >tor\. IllvCstlllcnt and 
de.'plCtion dCC'i>iOIIs iti' rCal wcalth o the CCOIIOIIIy,dt crLin the 
and aclh ilStllt' NNJ' appc is as,I Ie lt titl to socIt V Onl the 
Wealth it has accuiiiulltCd illall formillS. There arc some tricky 

ltcstI~L s aout IncOmlel>,. hut of llain11Iag.' the\' are l the track 
and I shall Icavc thelilnialt1,\\ CrCd. 

Maintaining the Broad Stock of Society's Capital Intact. 
Sonething iluterctinig hi when thce,two ptlopstions are 
put to, ether 1ne of them tell, t thtl NNI' atMarly instant is a
 
lcastuc of theilIIIimghCel stiamANC acIc'vale.+'+ gi\'Ci tihe
t lcloltl 

total ock of c italvaIlI at 11,batItialt he oilirlpoosi
tion tells ttsthalt N\\ i t i cJII he reCp+rC CneCd as thatt 
sanc stock of capital nimtmlItpllCl hy i1 tunculatging discoutnt tate. 
SutlpOSC that One g-oal Ol CW illlli poli(\ I>to 1tiukc Iii\VestItieit 
and depletion deciin>, tlheart illa way thit doe>, iot erode -u!;
tMiniable IntmIC. IlIci iho, >uC dlcci>itin> llU>tNiot allow til 
aggil-tC i cai tl "tick 1t !all, ]t tt> a1VIcoiallln IpIItC, prt'Cr
ilgs.st.,laina ilmt1 o aIllii Iiiocm iL ala > to II1i i c pittl Il1tact. 

lC i say tllt Ill almgiilV (lifeei Iwa. tpcikiug illotc pic
tuli-ucelv of g t on> iirihatl of mna, or Vt'ea>. IEach 
generatiotn ailitital 'tloL inllcItIVe'Ibioad aniid ticLisive 
sense that Iiiic>. In turn, ci gcneratlion lllkcs coln.,plllll
tioti, IInVC ,ll l and LCpicltion dLci<iOIIm>. It lio itS o\vi Coll
sumption and Aiockcaitll tIhnextlCa'cs a f for enrlration. 
O Colrsc, gecilionls do not iiakeLCdc.ins: amilics, firms, 
aid govCrImniIns Co. still, 11All tho>ec dleiCionnCt\cnuatC in a 
vcrt)' large amuOtilt o current oiIStiimilitlm, clearly the iltxi ge1
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eration might be forced to start with a lower stock of capital than 
its parents did. \Ve now know that this is equixvalent to saying
that the new sustainable level of income is lower than the old 
one. Ihe high-consunmf)tion generation has not lived up to the 
ethic of sustainability 

In the opposite case, consider a generation that consumils 
very little and leaves behind it tlarger stock of capital than it 
inherited. That generation will have increased the sustainable 
level of llcomC, and (loe so at tl expelSe of its Own conni-Sllp
tion. Obviously that is what moit past geilnrations in the United 
States havC done. llually olviously' they were lhlpCd by olngo
ing technological progress. I have left thiat fIctor out of accoutnt, 
because it makes things too casy. It could pro)ball)' be accomn
modated in the tIeCorctical picttuie l iiagiling that there isa 
stock of tcMnologicall knowledge tilat is built up by scicnlti liC 
and engineering rcscarch and depreciates tlirougLIh olsolescencC. 
\Ve know so little about that proCess that tile rtonal illOll sCemIns 
almost ilisIeaCdi1g. Bun ilie Lact is very unpolrtallt. 

A con1cCin 1or sustairialbility implies a bias toward invest
nlent. Thait does iot eli invest iritcrllnitr alhteS' It lMinS just 
enouIgl iilVCStIlCit to maintain thlie broad .stock of capital intact. 
it does riot riari rtainraliilr intact the stock of every single
thing tirad-oILs an1d Litlous arc,ubSI it Iot onrly pCIissil)eo, they 
are essential. [rlfOrtrlat;I\' I liavc to makc the limp StiltaCelt 
that tile terlls ol which one 11orrni ol capital sloui d be triaded off 
agaiist another arc givcl by those adjiusted prices--shadoxw 

Wriceswe call thill-nd theV involvC a CCrtail amlllont of 
guesswork. Tle gucsswoIk has to be done: it canlot be avoided 
b)'dcfirirg the pi'Obheii away It i,IbettCr tHIat til guesswork be 
based oil Carelul researchi than that tihe decision be IudLCged. 

CONNECTING lP TI I1F ARGUMINTS 

Knowing What and flow Much Should Be Replaced. Now I 
can conitC' he ttwo has OhIy irgLtmt1Cn. Ev'y geielalitionupi hs 

uses ipSomie_ part ohrtle eat [llhorigiail CildowmIt of lon rentew
able rCsolr+cs. lnhore is ii altcrrlatyivc. Not now anyway Maybe 
eventtiallV ouIr tCorlirV will be baCd Cilircly' on reiewalbIes. 
(The thCory I have I)eCn usiig Call Ie aI)lliCd tilen too, with i-oLI-
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tine modifications.) Even so, there will be a long meanwhile. 
What should each generation give back in exchange [or depleted 
resources if it wishes to abide by the ethic of sustainability? We 
now have all answer in principle. It :hould add to tile social 
capital in other lorns, enough to maintain the agregate social 
capital intact. In other words, it should replace the used-up 
resources with other assets of equal value, or cqutal shadow 
value. Flow muchl is that? The shadow value of resourceCdcplC
tion is exactly the aggregate of I !otclling rents. It is exactly the 
quantity that should be deducted from conventional net nat iomnal 
product to give a truer NNP that takes aCCOLnt1 of the (' plCtion of 
resources. A research project aimed at cstimatig that clIcltioll 
would also be estimating the amount o1 invest ment in other 
forms that would .just replace the productive capacity dissipated 
in resource depletion. This is sotnetimes known as l-tartwick's 
rule: a society that invests aggregate resource rents in repro
ducible capital is preserving its capacity to sustain a constant level 
of consutmption. 

Or,-- again, I should mention that the same approach can he 
applied to environmental assets-the most complete treatmtnent is 
by Karl-Goran Malcr-and to renewable rcsourccs-as in the 
work ofJohn Ilartwick. The environmental case is more complex, 
because even a stylized modcl ol envirorincntal degradation and 
rehabilitation is more complex than a model o resource depilc
tion. The principle is the same, but tile execution is even more 
difficult. Rememlber that even the simplest case offers dlunting 
measurement problems. 

Translating Sustainability into Policy. It is possible that the 
clarity brought to the idea of sustainability by this approach 
could lilt the policy debate to a more pragraiic, less emotional 
level. But I am inclined to think that a few nu nbers, even 
approximate nunmers, would be much 1orC ClfcCtivC in turnling 
discussion toward concrete proposals and away from pronuntcia
nentos. 

Suppose that the Department of Commerce publishC rou
tinely a reasonable approximation to the "true" value of each 
year's (depletionof nonrenewable rcsourcCs. We could then say to 
ourselves: we owe to the fulture a volumc of investment that will 
compensate for this year's withdrawal from the inherited stock. 
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We know the rough magnitude of this requirement. The appro
priale policy is to generate an economically equivalent amount of 
net investment, enough to mainntain society's broadly defineld 
stock of capital intact. Of course, there may be other reasons for 
adding to (or subtracting from) this level of investment. The 
point is only that a coin mitiment to sustainability is translated into 
a commitment to a specifiable amlount of productive investment. 

By the way, the same sort of calculation should have a very 
high Ipriority ill primary producing countries, the ones that sup
ply the advanced industlial world with mineral proiucts. They'
should :also be directing their-rather large--lhitelling rents 

into protLucti'e investment. 
They Will presumlably want to 

It is possiblc lhat the clar- invest more t11an that, 
itV hrOttghtI to the idca of because sustainability is hardsutiblit b this ly an adequate goal in pooraroach tidlilby the countries. In this perspec
alpproach could' lift the tive, the cardinal sin is not
policy debate to a More rrmining; it is consuming the 
pragmatic, less ClllOtJoloal rents frOlm mining. 
level. But I m iclined to It goes without saying 

that this concrete translation
thinlk thaM ta V of sustainability into policyfe)Cr-s, 
CVCll apploxillltlC Iltl- leaves a lot of questions un-

Cts, wotd he nutch olllrc answered. The split between 
effectivC ill tLl'rnilno discUS- private and pLIblic investment

has to be made in essentially
sion toward concrelCC political ways, like the split 
proposals and aw'ay from between private and pulb
prlllttllcalfleCltos. lic saving. There are other 

reasons for public policy to 
encouragc or discourage in

vestrment, because there are social goals other than sustainability 
One could hope for more focused debate as trade-offs are made 
more explicil. 

I want to remind you again that environmental preservation 
can be handled in much the same way. It is a more difficult con
text, however, for several reasons. Many, though not all, environ
mental assets have a claim tc intrinsic value. That is the case of 
the Grand Canyon or Yosemite National Park, as noted earlier. 
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The claim that a feature of the c-ironment is irrcplaccable, that 
is, not open to substitution by sumting eCLuivalenL bult differ
ent, can be contested in any particular case, but no Cdoubt it is 
sometimes true. Ihn the calculus of trade-ofs (toesnot aply 
Useful minerals are in a more utilitarian category, aid that is why 
I dealt with them Cxplicitly. 

Yet another difficulty is the deeper utncCrtaillty about environ
mental Ielnefits and costs. Marlktied commodities, like minerals 
or rcnewable latural IrCSOLr'CS, ;1 much simpler. I have admit
tedl, fairly and sluarely how much of my argtumcnt depends on 
getting the shadow prices approximaltcly right. Ordi nary trans
aCtiOnl prices arC clearly nio the whole nIIISWCr: bUt Ihcy are a 
pl;.aCC to Start. \\'it lenvironmental assets, no1t CCn that )ncilh
mark is available. I do not iced to convince this audcience ihat 
the dilfcuthy of doing ette does not makC ZCIO a defellsible 
approxinlatiol for the shadow price of Cn\vitiontmevItal amenity I 

thiik tleccorrect conclusion is the one stated by Karl-cdran 
MalCl: that wC arV goinlg to havc to keCP (lcpndi vI Inhysical 

and oilier special i dicar ors in oidCr to jIdCge iic ecomoilly" pcr
[0lornanCC with I rcgard to thC ttSC of ciiviron minltala rCsOnirccs. 
lvCn so, the Con1CCpt ial ralleorkll-k shotiId hc l aid to clear 
thilkilg in the cli\'iroilcnial field as well. 

Mlavbc tllis way of tllinklllg about cIViroiimlnetlal Matlers 
offlrs a waV t of a dilcmma lacing, less developc d COutnries. 
Thc dileniIoa arises bccausc they -olllctilcs fild that the adoption 
o CICveloped-c ouiltr\rvironnolital standards makes local ivIIdus
tries unconi petotiti\'c in world marlkets. The poor coumit riCs ther 
seenl to lave a Choice et weel co l )cratimig in tIhc dCgradatiol of 
their own Cll\niolllcnlt or acqlUieSCi ig in their oVI lOWcitlt'. \1 
Icast wh1ei pollution is IocalizCd, iiC rcsolultiol of thC dilemma 
oppears to be a conltrolled tradce-nll bvetween an inincidiatc loss of 
Cilironimiltal aellnity and a gairn in futurc ccoinomnic \vcIl-b)cinig. 
Tenliporarv acceplaice o Ioe:s-tha-tiic-Icst cniroilnmiictal condi
tions can be ildC lc1 C pa~latablC if the -clll" 01ronm arcdo0ing sto 
translated inlto productivc iivesilcii. I liglher ilcomerns ill the 
fulurc could bC Sent i parl Oil ClIViroinmciltal repair. of cotuisc, 
but it isgeICIal wCll-bein thillat cLt)tillls ultimatcly'. 

Notice that I havc limited Ithis sulggsC-lit I lto case of local
izcd pollution. \Vicn por counvii cs in scarcl of thcir own co
noMic goals contribute to global cnviron nillaI dam11age, muc11 
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more di ihiuht policy Cuestions arise. Their solution is not so 
hard io seC Il principle', but thC prtctical obstacles are e.'normous. 
In n' case., I lCavC those, imrOlblets asIh_. 

CONCLUDING COMMENTS 

That brings mc to the end of Ill story. I ha~vc suggested thft an 
inatlo.itoln ill social accouttnting pratctice cotuld COntribteth_" to 
moi'e rtitinal dcate aML pi)sOsihly to mote rViotionltl action in the" 
Cconnl liCS or nof ree'a\vble l' nC the app roatch tCtoicSOL I a1'.,is
taimale _COOtI,.', [hCrC is a trick involvcd here, and I gltI.s. I 
s1otl.d Ccnf.ss ,Vhtt it i. It i t omplex vorld, popl~uktcd by 
i)C(pIC With diclives ii tCrests Xi .It.'-,CS, id en mCsltCd in u,+cr
taintv a]botIt lIC flMctC tmIt.0 to l tlollnI.lIC [1)astl. thC C is a lot to 
be gailled v trimisformimig +'>-A ,tsttitscfltou> of rl-tlk intoL 
of more-or-les1, Yes-o-lo Icli itselfi to ,1A,.llttC ,Mntl col
f-ronMaitio, nte-Mcor-lCss lends itself to trade-ol>. flh trick Is to 
unle r>iand m1norC of ,wht 111C] les>s of Wfhil. I 1w, ilui rc wvs 
intCndeL to makC Astep in tha1t dirCctio0n. 
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