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Introduction

Economi Jo ephSch mpee aed haanal i m bepecededb ap e-anal ical cognii e ac
ha he called " i ion,"ino de fo anal i oha e omehing oanal e.Viion can be claified b
SalableV. A Salable Rf cRXUWe iV a lilllte VIRU\ Ihall leacheV a big (eVVRQ hall RSeQV RQefV e\eV. PalableV
dono ha e obe hi oicall e oie,b heone heecon ideedae.

Pa lcon a he p e-anal ic i ion of ecological economic ih ha of con enional economic b
UecRXQIiQg a iXe VIRU\ abRXll he duafliQg Rf the WRUd BaQN{V World Development Report fo 1992. Tha
o] e e a abaic paable b hich o en i ion ecological economic a he d of he

elaion hip be een he economic b em (heeconom )and he ecological pa en em ( he
bio phe €). Con enional economic ee he econom a he hole em, ihna efiedina
epaaed componen ---foe , fi heie, copland , mine , gabage d mp, ec. Ecological

economic ee na e, he bio phe e,a he conaining hole emino hich he econom m
fi and adap,eihe ello badl .

Pa Il po ide he beginning anal i of he ecological economic i ion, ho he pa combine o
f nciona a hole, he me abolic dependence of he econom onflo ofma e andeneg fomand
back o he bio phe e, on hei cale elai e o he con aining bio phe e, and he e adical polic
concl ion and eq ence ha anal i eeal .Hee hein ciepaablei poidedb he o

Rf SaPXel PIiPVRI aQd lhe PaliliPe iQVIilXIiRQ Rf ihe (Rad (iPill leSUeVeQlied b\ lhe 3PliPVRI (liQe”, aQd
he ab ence in con en ional economic of an analog o he Plim oll line. Wha o Id ch an economic
analog look like?

Pa Ill ell a agic o abo chemical enginee, Thoma Midgle ,J ., and he oo eage eliance on
echnolog a he fficien ol ion o he poblem e ealedb anal i of he ecological economic

"Belo i heemail ih hich He man Dal bmi ed hi pape abo hee eek befo e he died.
Dea Ed ad,

lhope ha o ae elland iing ilino diinegaing old. RWERconin e a a oice
of ani .

lam ill kicking,b lo |, hichha i benefi .
A achedi ana icle ha lam bmi ing o RWER. S gge ion elcome.
Allgood i he ,
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paadigm. | i a ca iona paable abo he pe alence of ninended con eq ence , and he
p oblem ofigno ance and ha e.

Pa IV con ide he philo ophical and e hical fo ndaion needed o ppo he adical polic
e e al indicaedb a cale-limiing economic analog o he Plim oll line. A e he e con incing e hical
ag men ope ade hep blic oaccep he needed policie ? To ha can one appeal in an effo
ope ade?Hee ele an paable aepoidedb he o ofAlfedR ell Wallace Chale
Da inon heba icdiffeence(a ella heman imilaiie )be eenh man andohe cea e,
andb he Leopold -LReb 1924 3jlial Rf lhe ceQIXU\.” TheVe VIRUieV ale SalableV iQ ihallihe\ duaPallicalil\
depic hemo all naccep able logical con eq ence of he denial of objeci e al e ha ha become
fi ml embedded in he pa adigm ofbiolog (maeiali Neo-Da ini m)andeconomic (indi id ali ic

bjeci i m) epaael ,andno ogehe aeeoding he moalfo ndaion of he combined field of
ecological economic .

Partl: Pre-AnaytcPara e:T eW r Ban ’s 1992 World Development Report

E e ea heWoldBankp bli he i World Development Report, dedicaed o hae e opic he
WB deem mo impo an a he ime.In 1992 he opic a "The Econom and he En i onmen". |
a no on he eam ha oe heRepo ,b a incl ded in a panel ofine nal e ie e cha ged
ih commeningon cce iedaf and gge ingimpoemen .Ifel ha hi a m mo

impo an a ka he ime,andeage| a aied hefi daf.

Thefi daf a i edandlbegan eading.In hefi chape hee a adiagameniled "The Relation
of the Economy to the Environment”. The diag amcon i ed of a ec angle labeled "Econom ", ihan
a o eneingfom helef labeled "Inp ",andana o e iing o he igh labeled"O p " Tha

a i.Nohingin he diag am o accompan ing e indicaed ha heinp ee, hee he came
fom, ha a goingonin ide he ecangle, ha heo p ee, hee he eegoing. Ande en
if ha eeaccepeda abae-bone epe enaionof heeconom, hee a heenionmen?lI

a impl no he e!Undefinedinp camefomno he eand ndefinedo p en no hee,afe

pa ing ho ghanemp bo .No a helpf | diag am.

Afe eco eingfom m di appoinmen,| aid om elf, OK hi i onl afi daf,and he ile of
he diagami on age e enif hediagami elfi ac o .Soheei m chance o make ome
helpf | gge ion fo ho oimp o e heiniial diagam,andgi eabe e pe-anal ic iion og ide
he b eq en Repo .

Heeaem gge ed eiion ihabi of ppo ingcommena ande idencefome en afe
1992.
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Le' da abigcicleao nd he ecangle andlabeli "™En i onmen". The Ea h-en i onmen, le

a ,ha oneinp fom pace, ola eneg ,andoneo p back o pace, a ehea.No ignifican
maeialinp fomo o p o pace’Maeial cic laea eneg flo ho gh heen i onmen.
The inp o he econom come f om he con aining finie en i onmen andcon i edepleion,aco
The finalo p e noheenionmena a e andcon i epoll ion,al oaco

Fo no ,foc on he ppe "emp old"pa of he diagam. The econom (bo n ff,con i ing
of h man bodie and manmade a ifac )i madefomma e andene g akenfom heen i onmen
(geen ff). Thank o hefi la of he mod namic (noceaiono de <cionofma e -eneg)
moebo n ffnece ail mean le geen ff. Inph ical dimen ion he econom i an open

b em of heen i onmen al bio phe e (i.e.,i boh eceie ma e andeneg inp and e n
ma e andeneg O p o helage em).

2T e,anocca ionalmeeo hi heea h(adangeo inol na maeialimpo J)andafe moon ock ee
ol nail impo edandno decoaea ained-gla indo in he Naional Cahed al. Afe ocke and o e
ha ebeene po ed o pace.Alo of aelie ,a ella maeialde i ,aecic lainginea ho bi. Whe he

econ ide maeialinea h
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People dieanda ifac ea o o ae ed p, o heei anine iableo flo ofdegaded a e
fom he econom back o heen ionmen.If heinfo ofpod cionand epod cioni eq al o he
o flo of dep eciaion and deah hen he econom ( ock of people and a ifac ) emain con an
inph ical ie,a ead ae.lfinflo i geae hano flo i go ;ifle i decline .

Inaddiion o heq aniai ediffe encebe eeninflo ando flo heei al oaq aliai ediffe ence.

Theinflo coni of eflna al eo ce, heo flo of ele a e.Ueflne i cloel
co elaed ihlo en op,and ele ne ihhighen op .3Aneconom canno diecl e ei
on ae an moe hanananimalcandiecl e-inge i o necemen,0 aca can noni

oneha fme.Thi folo fom he econdla of he mod namic , heen op la .

li eha aemaei limael e ed,b onl afe ha ingbeendecompo edand e ¢ ed
b biogeochemicalc cle po eedb he n.Sola eneg a ie inlo en op fomandei he
ea hin highen op fom. Acc m laing ca bon dio ide in he amo phe e fom b ning fo il f el
lo do n heo flo ofhea,focinga i ein empea eandcon eq en climae change hichha
h ge economiccon eq ence . Eneg i no ec cled hehe fom hec en ola flo ,o0 fom he
oed nligh of Paleolihic mme concen aedin hefomoffo ilf el .A ho nin hediagam
onl mae i eccled, ofenad anageo |, b i fa fom compleel ec cled=abo 35% fo
m nicipal olid a ein he US.F hemoe,i eqie anincea eineneg ho ghp ,a ella
he eaingo ofmaeialimplemen , oca o helimied ec cle.Mone flo inacicle.Ph ical
UeVRXUceV XlliPallel\ dR QRI. The cXleQl eQihXViaVP iQ VRPe TXalllelV fRU a X0\ 3cilcXlal ecRQRP\" iV
g iemi leading,a i hecic la flo diagamin hefi chape of main eam e book .

Sofa,o diagami inph ical em onl.The econom h appea a a gian machine fo
coneing efl eo ce ino ele a e -—anidioicpoce . Tomake en e of he econom
em ecogni e ha he limae al epod c of he economicpoce i no aph ical hing, b
a p chic e peience, he con cio enjo men of life, epe ened b he od "Welfae", placed
o ide he cicle of bioph ical hing . B eaeno di embodied pii .A ph ical ea h-being
o enjo men oflifedepend ono ph icalmainenance,and eq ie he e ice ofboh hena al
eco em(geena o oWelfae,e.g.cleanai and ae)and he e ice ofa ifac ha ehae

pod ced(bo na o o Welfa e, e.g.bic cle and cell phone ).

Lookingno a helo e "F Il Wold" e ion of he diagam e migh a kho mchlage i he
econom hanpeio | .Woldpop laioninm lifeimeha q ad pled, fom 2 o 8 billion. Tha ha
ne e happened befo e. Pop laion ofca ,ho e ,cellphone ,ec.,ha efa moe hanq ad pled
in m lifeime. H man bioma pl ha ofo cale,no accon fo ome 96% of all mammalian
bioma (36% h man, 60% ca le, oon obecon e ed oh manbioma ).Onl 4% i lef fo ild
mammal . A fo bid ,70% a e chicken andohe po | , ihonl 30% ildbid .* A noedabo e
heamo pheei no ofllofgeenho ega e haii aleing heclimaeine emel co |

a .The oldi cleal f llin he ockdimen ion ofpop laion of peopleando p od ced good
and "bad ". A acon eq ence of helage ockdimen ion heei anincea edflo dimen ion of
he ho ghp nece a omainain helage ock . Mo edepleionandmo epoll ionof he malle
emaining bio phe e mean a ed cedflo ofeco em e ice . Thi i ob io iho monea
mea emen.

3 Nichola Geo ge ¢ -Roegen, The Entropy Law and the Economic Process,Ha adUnie i Pe ,1971.

“hp .eco ach.com/bioma -h man -animal -2571413930.h mi
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Conining ih he"f Il old"diagam, e ee ha hela ge econom ha inc ea ed he main enance
h o ghp (mo edepleionandpoll ion,lage ho ghp a o ). Thelage econom al oincea e
he flo of economic e ice ,b he con eq enl malle bio phe e ha dimini hed he flo of
ecological e ice . If heph icalgo hof heeconom e | inanincea ein heb o neconomic
e ice a o hai geae han he ed cionin hegeeneco em e ice a o hen ehae
economic growth. E a benefi geae hane aco .If he ed cionin he geen eco em
e ice ao i geae han heinceaein he bo neconomic e ice a o hen e hae
uneconomic growth. E  aco geae hane abenefi . Theopimal cale of he econom elai e
o he bio phe e occ hen he mofeco em e ice andeconomic e ice i ama im m.5

Tha complee m gge ed e i ion of he o iginal diag am of "he elaion of he econom o he
enionmen". | en m gge ed e iion off o he World Development Report a ho i h high
hope . When he econdd af a i ed,| a ha heoiginaldiagam a epeaed, ihnochangein
he e .Ho e e,alage ecangle, nlabeled,no enclo ed he o iginal diag am, like apic efame.
Wih ome anno ancel oeback ha m gge ion a no impl op apic efameao nd
he diagam, b ahe o pecificall depic he mo ba ic "elaion hip of he econom o he
en i onmen " and e plain hem.

Time pa e and he hiddaf a i e. No mo e diagam. Comple el omi ed. No commen on m

gge ion . The abandoned he holeideaofa i al epe enaionof he elaion of he econom
o heenionmen.| a e pied,b gad all began o nde and h chadiag am impl
co Idno beincl ded,and h | a naie oha ee pecedi.

Once o depic heeconom a a b emofalage em ha i finie, non-go ing, and
maeiall clo ed( ihanon-go ing ho ghp of ola eneg ), henii obio ha hego hof
he economic b emi limiedb hefini deof heconainingeco em.l i al olimiedb he

en opicha eof hemeabolic ho ghp ofma e-eneg b hich he econom i main ained. The
goal of he Wo Id Bank andi membe conie i go h. | e e hi goalb making loan ha
m be paid back a inee madepo ibleb hego h ha heine men geneae . To eali e
ha no onl i go hlimied physicallyb fini deanden op ,b ha i face an ealie economic
limi hen helo ofeco em e ice begin oe ceed hegain fome aeconomic e ice ,i

alageandbi e pilfo heBank o allo .1 i e peciall bi e in ie ofe idence ha ehae
al ead eached he economic limi and ha f he go hha become neconomic, a lea in ich
co n ie . So, o migh pec ha he WB o Idad ocae ed ced e o ce ho ghp fo ich

conie oallo geae ho ghp inpoo conie p oanaccepable andadofliing. B no,
he ichae ged ogo fa e inode opoidemake fo hepoo o ellinand oacc m lae
capial oine inpoo con ie . Theidea ha go h in he global mac o-econom co Id, e en

5Raionalh man co Idbee peced,a go hconine, o aif o mo impo an need fi ,and ofi
ac ificeine changeo lea impo an eco em e ice ,in ofa a ea eable. The efo e, ma ginal benefi
ofgo hgene all decline hilemaginalco ofgo hincea e, ending o adeq ali a heopimal cale.
Andon he bjec ofmea emen,im benoed ha eha eonl incompleemea e ofeconomic e ice ,
ande emel incompleemea e ofeco em e ice.Ne e hele , ealmagni de dono ceae oe i
j beca e ecan' acc ael mea e hemn meicall . We can ee and feel hei con eq ence . Al o, in
pieof Paeo, ekno ha apinpickh Jone le hanalegamp aionh Smi h. Alho gh anal ic
ho gh eq ie di inc definiion , dialecic ho gh can ea on ihpa iall o elappingcaegoie .Fo no , e
al olea e hi definiion ofopim m calea p el anhopocen ic, efe ingonl oh man elfae.B ohe
enien cea e bohenjo hei lie and ffe =he haeininica ella in menal al e.l i diffic |
oacco n fo he elfae of all life be ond ecogni ing ha ep o adco ning elfae of nonh man il
eqiegeae haingof heea h ih hem,andcon eq enl alo e opim m calefo h man .
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heo eicall , be uneconomici e di bing o economi . Yo ilno (e?) find he em
" neconomicgo h"in heinde ofan e book on mac oeconomic .

B hi i heba icme age of Ecological Economic . Theeconom i a b  em of he bio phe e
and ha become oolage ofi.Weha eo e ho o ecological niche. O majo goalofgo hha
no become neconomic,and go hm be eplaced b hinkage---o "dego h"a ome no

ab%Tha i no a dimala i migh a fi eem beca e Ecological Economic di ing i he

be eengrowth(q aniai eincea ein i eb acceiono a imilaionofma e ), and development,
(q aliai e impo emen in echnolog , de ign, and e hical pioiie ). S ainable de elopmen in
ecological economic i defined a de elopmen iiho go h(q aliai e impo emen iho

g aniai e inceae) - ill po ible, b mch lo e and moe diffic | han he ¢ oma

"de elopmen ihgo h"a mea edb GDP.’

Part ll: Analytical Parable: The Plimsoll Line

If e begin ih he pe-anal ic iion ecommended abo e, ahe han he i ion of an emp

ecangle ecei inginp fomno heeand endingo p back ono hee, hen ha anal ic
g e ion ai e? Since heeconom i no eena a b em, hefi q e ioni,ho lageis he
e i ingeconomic b em elai e o he con aining and aining eco em? Then, ho la ge
cani be iho de o ing helage em ihi en opic ho ghp of depleion and poll ion?
And, ho big houldi be oopimi e oal Welfae? Thi i he p oblem of Scale, comple el igno ed
b main eam economic , he o-called neocla ical-Ke ne ian nhe i . Thene bigqg e ionafe
Scalei ha i heDi ib ionofo ne hipofna al e o ce among he pop laion, and he
Di ib ion of heincomeand ealhpod ced ih hoe eo ce ?Thela bigqg e ioni ho i

he e o ce ho ghp Allocaedamong he diffe en good p od ced? Doe he men of pod ced
good mach he p efe ence of hepeople?In m, ha i heph ical scale of he econom elai e
o he eco phee, ha i he distribution of income and ealh among he cii en ,and ha i he
allocation of oalo p among diffeen pod ¢ .Agood scalei a lea ainable, and hopef I

op imal; a good distributioni fai o j ;a good allocationi efficien .8

6 Timo hee Pa iq e, The Political Economy of Degrowth,

h p :/l . e eachgae.ne/p blicaion/339844751 The Poliical Econom of Deg o h/link/5e68d72a45851
53fb3d61970/do nload

7A malllike-mindedg o p ihin he WBdecided opo okee e naldebae ih heme ageof he 1992 World
Development Report, gi en ha o inenaleffo oinfl encei had failed. See Robe Goodland, Salah El Se af ,
and He man Dal , ed .Pop laion, Technolog ,and Life le:TheT an iion oS ainabili ,| landP e ,1992,
Wa hing on, D.C. (Al op bli hedb UNESCO, 1991,Pai ; nde he ileEn ionmenall S ainable Economic
De elopmen : B ilding on B _nd land). ThiV cRllecliRQV aXihRUiN\ ZaV bRiVileled b\ Ihe facl ha i con ained
con ib ion b o Nobella eae economi (T g e Haa elmo and Jan Tinbe gen),a ella a ppo ing
iQIURAXCIRQ b\ the eQYiURQPeQia) PiQiVielV Rf IZR Rf lhe BaQN{V biggeVil bRURZelV (EPIil SaliP Rf IQdRQeVia aQd
Jo eL embe ge RfBla]il). BXV lhal ZaV QRI eQRXgh IR elicill aQ\ iQlelQal UecRQVidelalliRQ Rf the WRUd BaQN{V
commimen ogo h.Adecadelae in 2003 ano he World Development Report on he ame opic a moe
ZiliQg IR UecRgQi]e VRPe cRVIV Rf gURZlh, bXiIl ZaV Wil filPI\ ZilhiQ he gURZIhivil SaladigP. (See, 3The illh Rf
naion : commen on Wo Id Bank Wo Id DeYelRSPeQl ReSRUI, 2003", iQ H. Dal\, Ecological Economic _and
S ___ainable De elopmen, Ed adElga, P bli he ,2007.

8 He man Dal "Allocaion, Di ib ion, and Scale: To ad an Economic ha i Efficien,J ,andS ainable,"
Ecological Economics, 1992 (Decembe )
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Main eam economic ha e ha i el anal ed he p oblem of efficien allocaion, ing he Paeo
defini ion of efficienc , ha i ,anallocaion ch ha an eallocaionco Idno imp o e he elfae of
oneindi id al iho ed cing he elfaeof omeohe indiid al. | follo ha Pa e o efficienc i
defined onl on he bai of agi endi ib ion. Main eam economi 0 e helmingl foc on
policie of efficienc of alloca ion, making omebe e off iho makingan one o eoff.Di ib ion
i all eaeda gien.Alho ghg e ion ofdi ib iej iceaeno ignoed, andindeedha e
been inc ea ingl diedb main eam economi ecenl , he aeco ecl eaeda ma e of
j ice, no efficienc .Ne e hele ,follo ingPaeo, oobjeci el make omebe e off hile making
noone o eoffi mcheaie ihgo h.Moefo ome iho le fo ohe .Tha ok a long
a ealo cale oinceae.B oolagea calemean neconomicgo h.Ecological economic ,
b cona, a i h he p oblem of ainable cale, follo edb ha ofj di ib ion.Onl afe
ocialcolleciean e o heeqe ion aegieni heindi id ali icmake allo ed o eek an
efficien alloca ion of good , and e en hen, onl of i al and e cl dable good . Ne e hele , man
nece a good aeboh i alande cl dable, o efficien allocaion emain impo an.

Toclaif , con ide he analog of loading a boa . Allocaionin ol e appo ioning he eigh of ca go
and pa enge efficenl oa o maimieload ca ied iho capiing he boa. Di ib ion
in ol e heappo ionmen of o ne hipof he ca go and cabin pace amongpa enge , he ichand
hepoo,fi cla and eeage.Scalei he oalload, he eigh ofcagopl pa enge ,placed
in heboa.S ppo e ekeeponloading heboa gad all ,al a allocaing he eigh efficienl and
di ib ingij |.Een al heboa il ink, "efficienl andj 1| ," o hebo omof he ha bo.

S cho eloadingof hip i peenedb hemaiimein i ionof he Plim oll line. When he ae
ma k hi he Plim oll line he hipi f Il loaded,i ha eachedi calelimi,e en ho gh heloadi
efficien| allocaedandj | di ib ed.Sam elPlim oll (1824-1898)fo gh in he Engli h Pa liamen
fo man ea oge aloadlimi la pa ed.°Shipo ne pefe ed oo eload hip , i king heli e
of ailo hilef Il in ing he al eof hei hip ,cagoandpofi .Thi i ane ample of he "mo al
ha ad" of in ance. Beingin ed again aha ad make onele diligen inpe eningi, and
pe e el incea e heo e alllikelihood of heha ad.B ailo 'lie lo eeno coneda a
co o hemechan ,no in edfo hebenefi of he ailo ' ido ando phan .Sam el Plim oll

a kno na "he ailo' fiend". The mac o-econom ha no analog o he Plim oll ine ope en
he go ing cale of he econom fom e ceeding he ca ing capaci of he eco em. Ano he
pa able coinciding ihahi oicall e o

So, hene g e ionfo anal i i ha o Id chaneconomicanalog o he Plim oll line look like
hen combined ihconce nfo di ib ionandallocaion? We ha eagoodcl ef om he cap-a cion-
ade em ha ha ealead beenapplied o ome e o ceflo ,incl dingpe ole mandfi h. A

capo qoai e on oale acionpe ea ha i deemed ihin ecological ca ing capaci --in
he ca e of oil he capaci of heamo phee o afel ab ob e lingCO2,in heca eoffi ha he
e imaed op imal ainable ield. Thi i he calelimi.Second,i hedi ib ionlimi.Whoo n
he e o ce,and hoo n hedolla ha ilb acce o helimied e o cea a cion? The e

ae aio po ibiliie fo eingdi ib ielimi .Onei aminim mand ma im mincome---a limi
o he ange of ineq ali inincome . Anohe i a ealh a.Anohe i p blic o ne hip of he
e 0 cebeinga cioned. Thid, he e o ceo he igh odepleei oncep cha eda a cion can
be e old o hidpa ie inafee make. Thi pemi efficien allocaion in accod ih diffeing
indi id al p efe ence , diffe ing echnologie , and abili o pa . Make pice o Id allocae he

°h p :/lblog.bii hne pape a chi e.co. k/2013/02/10/ am el-plim oll/
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aggegaeq oa, he o ldno deemine he i eof heq oa ( cale), o heiniial di ib ion of
o0 ne hipandincome,a he dono .

The logic of he cap-di ib e- ade em a fi de cibedb KennehBo Idinga anin i ion
fo limiing he cale of pop laion hilegi inge e one he ame igh o epod ce, e allo ing he e
eq all di ib ed igh obe eallocaedb e changeo gif in heligh of people 'diffe ing abili and
de ie oha eandcaefo childen.

Alho gh he kne i o Id ha e no poliical ppo a a pop laion con ol mea e, Bo Iding
ne e hele a i a a a ofcombiningmaco abili (limiingaggegaebi h oa eplacemen
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nece a o ed ce he caleofpop laion(a le pec i illbe),i i hadfo me oimaginea mo e
j andefficien a ofdoingi.The eade o inied odobe e.

Beca eofi pa ial eliance on he make fo ol ing he allocaion p oblem (in p efe ence ocen al
planning) he cap-a cion- ade em ha omeime been labeled "f ee ma ke en i onmen ali m".
Thi i oall mileading. | ho Id ahe be called "do bl con ained ma ke en i onmenali m"
beca e,con a o0 hefeemake, heei acap ha limi cale,andadi ib i in i ion ha
limi he ange of ineq ali of o ne hip, o of income in gene al. The ma ke i nolonge fee o
deemine caleo di ib ion, hichi co Idne e doaccepabl in hefi place.

Part lll: Technological Parable: The Tragedy of Thomas Midgley, Jr.

A common eacion o he adical polic oflimiinggo hha been oempha i e hepo e of cience
andne echnolog oincea e hepod cii ofagien ho ghp of e o ce .Thi i ecogni ed
and enco aged in ecological economic a q aliai e de elopmen ahe hanq aniaiego h.
Wiho fo a momen den ing he benefi of echnolog ,i i nece a o emembe ha ne
echnolog in od ce no el , omehing ih hich eha ehadnoe peienceandcon eq enl do
no fll nde and.| feq enl ha ninendedcon eq ence hichcanbe e co | ."

Mo people ha e ne e hea d of Thoma Midgle ,J ., e en ho gh he likel had mo e impac on he
amo phee hanan ohe h man.'?Midgle a a chemical enginee ho okedfo D Pon and
GenealMoo .He a gi en he a kof elimina ing engine knock, andcame p ih he ol ion of
adding e aeh I-lead oga oline.l ol ed he p oblemb ceaing he bigge p oblem of p eading a
ne ooinalloe he oldin hee ha ofa omobile .E en all ,afe 50 ea and he p eading
of 25 llionlie ofleaded ga oline, i e a banned.Ne Midgle a gi en he job of finding a

b i e efigean ga ha a neihe o icno flammable. Hein enedagood b i e, CFC,
(Feon) hich oked ellboha a efigean anda apopellan in pa can.Ho e e, heni
di pe edino he ao pheei combined iho one, ed cing he capaci of he o one hield o
pa iall block | a iole adiaiona iing oea h, heeb incea ing he incidence of kin cance . |
o0 a e en all banned,b againi ookneal 50 ea befoe Ma io Molinaand F ank She ood
Ro land di co e ed he ne peced effec (fo hich he ecei ed he Nobel Pi e in chemi fo
1995).

Midgle , an e cellen chemi , fo nd echnical ol ion o o fail mall economic p oblem ha
ninenionall ceaed o e lageecological p oblem .A if ha eeno eno gh aged fo one
man, Midgle con aced polio lae in life and a confined o a heelchai . Being an in eno, he
con ceda emof ope andp lle ohoi him elfo ofhi heelchai inobed. One nigh he
go hi neck angledin he ope and a angled o dea h. Thi e o of nbeaableion e e

Al oincea edpod cii in ingaeo celo e i pice, hichin ninceae g ani demanded, h
cancellinginpa o in hole he ed cionin eof he e o cemadepo ibleb he echnologicalimp o emen .
IQ Whe 1866 ZRUdV Rf WilliaP SllaQle\ JeYRQV 3l i holl aconf ionofidea o ppo e ha heeconomical e
of f el iV eTXiYaleQl IR a diPiQiVvhed cRQVXPSIIRQ. The YelU\ cRQilal\ iV he WXiIh.” JeYRQV] iQVighll VXggeVIV aQ
impo an ad anage of g aniai econ ol o e picecon ol =he blo back of geae con mpionfom he
efficienc incea eind cedb he a -a gmenedpicei blockedb heq aniai ecap.

2 F ank A. Von Hippel, The Chemical Age, Uni e i of ChicagoP e ,2020.
Fo af lle acco n of Midgle , eeh p :// . 0__be.com/ ach? =IV3dnL hDA
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a anohe paable ha an again ninended con eq ence fom echnolog -di en "economic”
go h.

D Pon, Gene al Moo , and Thoma Midgle ,J. ee ing odogood, b ended p doingham
beca e hei iionof heeconom a he amea ha of he World Development Reportdi ¢ ed
ea lie ---a em ha con e ndefined inp ino ndefinedo p iho ecogni ing he effec
he ha e on he con aining and aining bio phe e. Chemi alead kne ha lead a a
ne oo in,and had he ie ed heeconom a a b emof he bio phee ho ldha e o gh
ano he ¢ efo engine knock. Nobod e kne abo he effec of chlo oflo oca bon on he o one
la e,b hi pa able of ecological igno ancep o ide f he ea onfo heeconom oe pand lo |
and ca ef Il ino he bio phe e.

While PXch Rf SROXIIRQ haV lladiliRQali\ beeQ RUdiQal\ galbage aQd jXQN, PXch adYelliVed 3belliel 0iYiQg

IhURXgh chePiVIU\" haV giYeQ XV QRYel) SRIXlaQiV Zilth Zhich fhe biRVShele haV had QR eYRIXIiRQal\

e peienceand o hichi i con eq enl n-adap ed. Non-deg adable pla ic , adioaci ema e ial ,

ago-o ic ,endocinedi po ,ec.effeci el fil he oldin he en eofco dingo afeh man

and non-h man habiaionbeca e omeaedead e eninlo concen aion ofpa pe billiono
illion.

Part IV: Ethical Parable: Darwin vs. Wallace and the 1924 Leopold-L, e Tra_  ft e Century

The p e-anal ic i ion and iniial anal i of ecological economic gi enabo eae e imple, and
he polic implicaion ae e adical. The mo adical polic implicaioni ha go h,o majo goal
in heemp old,ha become neconomicin hefll old. Go hno incea e en ionmen aland
ocialco fa e hanpod cionbenefi ™. We ho Id opaggegaego handbegin ocon ac
o "dego ", bohin em of pe capia ho ghp and pop laion. Wha happen o GDP a a
con eq encei of econda impo ance.Climaechange andlo ofbiodie i ae mpom of he
ba ic poblemofo e hoo,ando e hoo mean ha he oldi oofllof ando ff'* + oo
m ch takeover of a ea capable of ppo ingc en phoo nhe i, and oo apid drawdown of he
oedpod ¢ ofancien phoo nhe i .

Go hha fo ocen ie beeno summumbonum.Go hha beeno a emp o ol epo e

iho haing, o bi efodi ibiej ice,o c efo nemplo men,andfo inflaion, o
hoped-fo ¢ efo o e pop laion ia hea omaic demog aphic an iion,ando il o mean of
impo ing peace h o gh milia peioi . Go hha al omean h man dominaion of he e of

na e (heanhopo cene), iho a ecogniionof heconeqend ofhman o eo a |
pe io capaciie in e ice o he oalceaionof hich eaeake pa .

Wha e hical fo ndaioncan ppo ch a adicalabo face? Doe chafo ndaione i ?

C enl hee hicalfo nda ion of ecological economic i n e led and eclec ic. Man ake he ancien
ma eiali Epic eanandL ceian ie ,mo ecenl mode ni edin he neo-Da ini mp eachedb
man biologi , ha ee hing e | fom andom m aion bjec o na al elecion b

4 John Talbe h, Cliffo d Cobb, Noah Sla e , The Genuine Progress Indicator, Redefining P og e , Oakland
CA, 2006.

5 William R. Ca on, Overshoot, Uni e i oflllinoi Pe , 1980.

16 Ecological Foopin,h p :// foopinne okog/lo - oklecological-foo p in/
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diffe enial epod cie cce . Objecie al e and ehic, be ond epod cie cce |, i
con ide ed meaningle . H mankind i con ideed limael no diffeen fom ohe cea e, a
andom con eq ence of blind e ol ion. Man ecologi ha e ab obed hi oldie fom hei
pa en di cipline of biolog . Blindp po ele ne ,ho ee,leae no oomfo al e.And iho
al e heeconom ha no ea on obe,ohe han ogeneaemaeial a e,a e a inPa I So,
he de i ed happ ma iage be een he di cipline of ecolog and economic eq ie ome eio
ma iage co n eling.

Tho e ecologicaleconomi le enhalledb neo-Da ini m eeh man a f ndamen all diffe en,
a illpa of helage e ol ed ceaion o be e,b a pecialcea e ho,likei o no, i
effeci el inchageof helage ceaion,beca efa moe hanohe cea e ,h man eflec he
image, albei a b oken image, of hei Ceao.H man ha e con cio elf-ideni a pe on,pl

ea on, lang age, la ,liea e, mahemaic,hi o , cience, m ic,a ,ec. Ehic,in hi ie ,
dei e fom hi pecialcapaci and e ling e pon ibili oemplo he e niq egif fo hecae
and n e of ceaion. Red cingh man o hele el of ohe animal i fal e h mili co eing p
i e ponibii .If e an o opab lifigh eadde o ag men o hemaado,no o heb I.

Mode n cien ific ma e iali m doe no like heideaof Ceao,e enone hoemplo e ol iona a
mean of ceaing. To peak of e pon ibili o blame i af he infacion of he le of he
na ali icme hodolog -—-i i " n cienific." The belie e ha ChanceandNece i ,na al elecion,
neo-Da ini m,i heco ec and fficien old ie . Whenconfonedb ohe cieni ih he
e eme fine- ning of he ph icalla andn meo <con an nece a fo life, he maeiali
admi ha he compo nd p obabili ha life emegedino nie eb chancei infinie imal. So,
he po laeinfiniel man ( nob e able) ni e e in hich heinfini e imal p obabili , m Iiplied
b infiniel man ial , co Id, and e iden| did, happen. We impl on he gandco miclo e ---
| ck !Thei p e-anal icpa adigmofMa e iali mand Chancei e ong.|l ha ,afe all,led hem
oman po ef Idi co eie --a ell oaba icnihili m.Incea ingpo e ihdimini hingp po e--
- ha co Idpo ibl go ong?

Inpop la di ¢ ion he Chance ie i con ide ed Scienific, he P po e ie Religio .Inadeepe

ene ho ee, each ie i boh cienific and eligio ." Fo e ample, he independen co-
di co ee ofna al elecion, Alfed R ell Wallace, concl ded ha he heo ofna al elecion,
hile ce ainl po efl, a ne e hele in fficien o e plain he a | pe io capaciie of
h man oe ohe cea e ."Hein okeda pii aldimen iona ah pohe i pplemena o he

in fficien h pohe i ofmaeiali na al elecion oe plain he eno mo h man diffe ence. The
poced ei open-minded,b ilo eedhi pe igeamong he maeiali icDa ini

And e enDa in,alho gh emainingamae iali ,ne e hele oe oaco e ponden :%

Ne e hele , o haeepe edm in adcon icion, ho ghfa moe iidl and
cleal hanlco Idha edone, ha heUnie ei no he e | ofchance.B hen
Zilh Pe lhe hRWid dRXbll alZa\V aliVeV Zhelhel fhe cRQYicliRQV Rf PaQ{Vv PiQd, Zhich
ha been de eloped fom he mind of helo e animal ,aeofan al eo a all

7 Richa d Da kin , The Selfish Gene, O fodUnie i Pe ,1976.
'8 Neil Thoma , Taking Leave of Darwin,Di co e In i ePe ,2021
®Alf ed R ell Wallace, Darwinism, (Chap e 15), 1889.

20 Cha le Da in, Life and Letters of Charles Darwin, (1986), 3ReligiRQ’, iQ FlaQciV DalZiQ (ed.), VRI. I, Ch VIII,
Ne Yo k: D. Apple on & Co. pp. 274+86.
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IUXVIIZRUIh\. WRX)d aQ\ RQe IUXVII'iQ he cRQYicliRQV Rf a PRQNe\{V PiQd, if lhele ale aQ\
con icion in cha mind?

Thi i ac io aemen.Da ina e anin adconicion ha heUnie ei no he e | of
chance. B he hendi paage hi o n o ble omeconiciona n o h , ha ing de eloped
fIRP a 3PRQNe\V PiQd.” Yell he VeePV QRIIR diVcRXQI hiV RZQ IheRU\ Rf Pallelialivil QaliXUal VeleclirRQ fRU
ha UeaVRQ, allhRXgh il PXVil haYe cRPe fUIRP llhe VaPe 3PRQNe\{V PiQd” aV hiV Rihel cRQYicliRQV. AV
ohe haeaked, ifm ho gh ae ed cible oma e inmoion, hen h belie e an of hem,
incl ding hi one?

Ehic eqie p poe odeingof an and acion elai e o objeci e al e, final ca aion,
eleolog ,andape cepionof limae al exall he hing ha he eigningna ali mandmae iali m
den .Thi iionlea e no oomfo objeci e al eandahieach ofp po e in efe ence o hich
acion aechoen,a eqiedb ehic .Ehic i do bl Iledo =zifalli dee mined, henp po e
i anon-ca aieil ionjifgoodande il eenon-ei en hen hee o ldbenocieionb hich
o choo e ehicall , e enif choice eepo ible.On ha bai henco Ild eag efo ecological
economic andi police ahe han hec en go heconom ---0 ice e a?

The idea of objeci e al e cae beca e e hink, ih ome e idence, ha i migh lead o
in ole ance and pe ec ion of ho e ho e iionofobjecie al ei difeen fomo . Thi i
ce ainl adange,b helage dange i ha inden ingobjeci e al e enolonge ha ean hing
oappeal oinaneffo ope ade.li j m bjeci ep efeence e 0 ,and ince hee
i b a mpionnohighe a hoi , eha enohing opoin oinode ope ade, no accede oin
beingpe aded. Theei noalenaieb ofigh,eihe ihfoceo decei.Acommimen o he
eali ofobjeci e al e,incl dingo abili o ea on ogehe abo i tho e e diml i i pecei ed
+i nece a oaoidabi a leb foce.Thi defen eofobjeci e al e a cogenl ag edb
C.S.Le i @

Afeq en objecion o he eali ofobjeci e al ei hea e ion ha diffe en eligion andc | e
ha eq iediffeen al e .If ale ee | objeci e hee ho Idbeag eemen onba ic al e ,no
he di ageemen ha eallegedl ob e e.InanAppendi o hebookj <cied,Le i co ne hi
opinionb a emblingo e 100 e imila affimaion ofobjecie al e da nfoma hoiaie
o ce in e diffeen cl e in e diffeen ime andplace . He diide he aemen ino
eigh caegoie , he ile of hichindicae hepa ic la objeci e al eill aed:1. hela ofgene al
beneficence (again m de, iolence); 2. hela of pecial beneficence (o famil ,fiend ); 3.d ie
opaen ,elde ,ance o : 4.d ie ochildenandpo ei ;5. hela ofj ice(e alj ice,
hone );6. hela ofgoodfaihand eaci ( h elling,a oiding lande ); 7. hela ofmec (fo
ido ,ophan , he poo and ick), 8. hela of magnanimi ( ejoice in he good fo ne of ohe ,
iho en ).Le i con ide ed hi collecionofdi e ec | alaffimaion of common al e no a
poof, b a ppo ing e idence fo objeci e al e. Hi main ag men a logical ahe han
empi ical, reductio ad absurdum o p oof b con adicion ---a me hecon a (noobjeci e al e)
and ho ha i lead ocon adicion andab diie ,a donein he p eceding pa ag aph, and he
follo ing one.

Some maeiali philo ophe and biologi each ha moali and fee il ho e e commonl
e peienced aco <c¢| e ,acelil ion, b beneficial one ih ial ale he a, and
he efoe elecedb hei pe medcon ib ion o epod cie cce ofi o enionmen o

21C.S.Le i, The Abolition of Man, 1944, ep ined b Ha pe Collin e-Book .
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andoml changingen i onmen, obeclea.Ho e e, he dono goon ocon ide hecon eq ence
Rf RXU (Iheil) VeeiQg IhuRXgh lhe ilIXViRQV. CaQ aQ ilXViRQ, eYeQ a 3beQeficial” RQe, be effecliYe RQce ill
i epoeda anill ion?ldo b i. The con eq ence of dinking hi poi on ee made ikingl
e iden in he 1924 Leopold+LReb 3llial Rf lhe ceQIXU\" Rf IZR acadePical\ blikiaQl \RXQg Niell]VcheaQ+
Da ini nihili ho decided opo e o hem el e ha he eefeefom heill ionofobjecie
moali b m deinga o ng man.? The onl defen e ha hei a one, he famo Cla ence
Da o ,coldm e fo aing headmi edl gil pai fome ec ion a ha hei acion ee
delleUPiQed, Whall iQ he gueall chaiQ Rf Vilicl delleUPiQiVP isomething slipped(. BXI Zh\ slipped| if Ihele
i noobjeci enom ofall ho of?

I i eiden ha hein i ion and policie ofan ecologicaleconom inafll old, ill eq ieam ch
mo e olid e hical fo ndaion han ha p e ailing oda . Economic m e hink i ed cion of
objeci e al e o Dbjeci e p efe ence, and ecolog m ehinki ed cion of objeci e al e o
p po ele neo-Da ini maeiali m? To comba hefoceofgo himb appeal o bjeci e
p efe ence and/o maeiali dee mini m ill be f ile. Poliical econom began a a pa of Mo al
Philo oph . Ecological economic eq ie e ning o ha hi oical a ing poin and e- hinking
economic in he ligh of ecolog , philo oph , and eligion.?* | al o eq ie hefo ndaionofap e-
anal ic iionof heeconom a a b emofafinie aining bio phe e bjec o hela of
he mod namic and ecolog .In e m of polic ,i mean ha q aliai eimp o emen (de elopmen)
m eplace q aniaieinceae(go h)a hepahofpoge .All ogehe ha i a e big
change!

Wha de elopmen policie aeindicaedb chabigchange,a ming hee hical ill oenac hem?
A dic edealie hecap-di ib e- ade em fo baic e o ce poide afame ok fo
cap inginceaing caci en fombaicna al e o ce and edi ib ing hemeq iabl, hile
a he ame ime allo ing he highe e o cepice oind ce boh geae efficienc and f gali
Re o cecap olimi he ho ghp ofbaic e o ce ,e peciall fo ilf el ,ae eqied o ed ce
he ecological o e hoo and con eq en climae and biodie i dia e fom hichallco n ie

ffe .Inneal allco n ie ineq ali in hedi ib ionofincomeha becomee eme,andagg egae
GDPgo hnolonge offe hehope o ed ceineq ali inaneaof neconomicgo h.The efo e,
alimied ange ofineq ali bo nded b bohaminim mandama im mincome eem anece a

haing oelici he coope aionof he a majoi ofcii en indemocaicco n ie .

Con acepi eed caionandde ice ho Idbemade ni e all a ailable o ha e e bi hma be

a anedbi h. The g eae demog aphic p oblem fo naion ill be mig aion. Ecological di a e ,
a ,andfailing ae haegeal incea ed hen mbe of migan , man of hom a e legiimae
ef gee .An con halmi i oneo ce elmi i bi h,andpo ide aminim mincome

oi ciien,a heeadocaed, nfo nael canno long conin e o elcome lage n mbe of

immigan . In ead of people migaing oco n ie ho e policie e pec objeci e al e (if ch

conie ei ), ho egoodpolicie illha e omigae oallohe co n ie .De elopmen polic m
oppe i inginf he go hinanalead f Il old. And oaccompli h hi Ecological Economic

2The ee enenced olifeinpion heeloeb a kiledb fello inmae .Leopold a e en all pa oled
and in appa en epenance pen he emainde of hi life a aho pial echnicianin P e oRico.Da o lae
defended John Scope f om llhe chalge Rf 3leachiQg eYRIXIRQ™ iQ lhe QRIRUIRXV 3MRQNe\ Tlial” Rf 1925.

2 See, fo e ample, Thoma Nagel, Mind and Cosmos: Why the Materialist Neo-Darwinian Conception of Nature
Is Almost Certainly False, O fodUnie i Pe ,2012.

2 He man Dal , From Uneconomic Growth to a Steady-State Economy, Ed a d Elga, P bli he , 2014.
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need obaei ehic onobjecie al e, ahe han bjecii indiid ali mo maeiali neo-
Da ini m.
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