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This paper exlends thc fram.eworh of genernl economic equilibrium by_ all~wing pco¡,lc ~o 
choose whelher lo be ]Jl'od1tce1·s 01· ¡11·edators. IVe cmalyse bolh /.he dci.ennmalwn of lh e rnl.w 
of predalors lo producers withút a generation as well as the evolulion of lhe ratio of ¡1rcclato1·s 
to produce1·s over genernlions. Our analysis assumes that some 71eople1 whom tue denote as 
"moral", always choose to be 71roduce1·s, whereas olher peo¡,le, tuhom tue denote as "amoral", 
choose lo be eilhe1· 71rod1tce1·s or ¡1redato1·s de¡,cnding 011 whcther 71roduction or ¡,redat.ion 
yiclds highe1· consumplion. 

To determine lhe ralio of ¡n·edators to ¡,roduccrs wilhin a gencrnlion tue JoctlS on lhc 
inleraclion belween the choice of arnoral pco¡,lc to be ¡n·oducers 01· ¡,redalor·s and the choice 
of 71roduce1·s of lhe fm clion of lhei1· r·esources lo allocale lo gtwrding againsl ¡1rnclalion. Wc 

· find thal, wilh eilher individual choice 01· collective choice o/ lhe Jrnction of 1·esour·ces allocaled 
lo gum·ding against predation, as long as the ratio of amoral people to mornl people is not 
loo large, all of the amoral people choose to be predators, artd amoral people consume more 
than moral people. We a/so find that, if the ratio of amoral ¡,eo¡,le to mornl ¡,copie we,·e 
sufficienlly large, then collective choice of the frnclion of 1·esour·ces alloccited to gua1·ding 
against predalion, by allowing ¡,redation to be deterred, would increase the consum.ption of 
m oral ¡,eo¡,le. 

To analyse the evolution of lhc mtio of 7J1·cclators lo producer·s ove,· geneml.ions, we clcvelo¡, 
theories of moral decay and moral reviva/. Our theory of moral dccay implies that, as long as 
amornl peo71le consume morn than moral ¡,eople, the ratio of amoral peo¡,le to moral ¡,copie and 
the ratio of preclators to ¡n·odttcer·s inCl'ease fr·om generalion to gc11eration. Colleclive choice 
of lhc frnclion of rcsow·ces <Lllocalcd to guarding agai11st ,,,.cdcition would limit· thc ¡,otcnl.ial 
c:i:lc11t. of mornl <lccay, l11il il wo1tld 1wl ¡11·evcnt mornl dccay. Om· thco,·y of moml r·cvival 
im¡,lics lhat this s/.cculy i11c1·casc 011cr gcncratio11s in the rnlio of amoral ¡,eo¡,le to 1110ml 
71coplc can evenl11ally ca11sc 1hr, cl1Hcn:11ce bctwccn lhe co 1is11111¡1/.ion of mornl and amoral 
71eo¡,le f.o becomc small c11011gh f.o mnkc a moral reviva{ fcasiblc. This analysis accounls /01· 
lhe ap¡,m·cnl hislo1·ical ¡J<Ltlcm of inlcrgwcrational moral decay interrnptcd and rcversed by 
71e1·iodic moral revivals . 
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Tliis pa.per exlc11ds Lhc fraincwork of general ew1101nic eq1iilil,ri11111 l,y allowi11g pcoplc t.o 

cl1oosc whdlicr lo be pro<lu ccrs o r prcdéLLors. Prcdalors are pcoplc wlio produce 11olhi11g. 

_. lrnt livc by appropriating thc procluct of lhc procluccrs. Wc a11alysc l,oth thc <lclcrmi11al.io11 

of Lhc ratio of pre<lators to pro<luccrs within a. gcncration as wcll as llie cvul11lion of llie ratio 

oí prc <lators to produccrs over gcncra.Lio11s. 1 

Our analysis assumcs that society is composcd of Lwo Lypes of people, wlio ar<_! <lisLi11-

g .1ishcd by wl1at wc denote as lhcir "moral" dispositions. Onc t.yp1! of pcrso11 is "111oral". 

j\loral pcoplc a.lways choosc lo be producc rs. 13y defi11iLion 1 a 111oral ¡,erso11 wu11ld 110I. dwose 

l.1 be a prc<la.tor, no mattcr how lucralivc predalion is rclati vc lo prod11clio11. 

IThc other type of person is u amoral". Amoral people are polen ti al predators. 13y dcf-

111 ion , a.moral pcople choose lo be cithcr prc<lalors or producc rs d c pe11<ling 011 wlwll1cr 

p1 duction or predation yicl<ls more consumption .2 

(l'his abstract analysis é\ssumcs lhat ali activil.ics can be classific<l cilhcr as bci11g prcdat.ory, or as bei11g 

di1 :1.ly pro<l uctive, or as b eing a way to guard against prc<lation. In fact, alt.ho11gh s0111c act.ivitics, s11 ch 

u:; urglary a11<l robbcry, are u11a111biguously ¡ire<latory, anti sollle activities, s11ch as collcge t.caching, nre 

_1111-nbiguously procluctive, a nd some activi tics, s uch as installing locks , are u11a111biguously ways to guard 

ag 1s t predation, there a re activities, such as litigating, that are 11ot casily classifie<l. Wc !cave the rea<ler 

fre to classify specific activities according to his or her ow11 inclination. Out, we point o ut that pre<lation 

1:; . 1t synonymous with c rime. Altho11g h many predalory activit.ies, like burglnry and robbcry, are c ri111i11al 1 

111cf cri111i11al activities, like illcgal ga111bli11g and drug deali11g 1 are productive 1111d 1101. prednt.ory. Also, 

:;01 ! preclatory activitics, like thc collect.ion of l axes to support a parasitic ruling class, are not. cri111i11al. 

\
1\le could generalize the modcl without changing thc mai11 implications by nssullling that an amoral 

pe :in chooses to b e a predntor o nly if predatio11 incrca.scs his or her co11su111¡,Uo11 by n linil.c 11111011111.
1 

. wllh also ~:¡·~ght differ a111or'1g thc amoral people. More i111porta11tly1 our setup accor<ls with thc popular 

pe cptio11, which we thi11k is corrcct, that pcoplc exist who are moral by our <lefi11ition, anti that peoplc 

wl d1oose to be pre<lators lack the <lisposition of these moral people. Another possibilit.y, often a<lvancc<l 

by :co1101J1ist.s, is thal. ali p coplc are a111oral, in the scusc that auybody would choosc to be a predato r 

if 1cdatio11 wcrc sufficic11tly lucral.ivc rclntivc to prod11ctio11, au<l that s0111e pcoplc act.ually choosc 1.0 be 

pr lat.or:; 011ly b,:causc t hcy J o 11ot havc 1.hc produclive opport1111itics that pcoplc who choosc t.o be produccrs 

1 



To determine tlic ratio of predalor:-; to producer:-; witlii11 a ge11ern.tio11 wc focus 011 tl11· 

i11t.e1';tdio11 bctwcc11 thc choice ol' a111oral pcoplc lo lic: prod11ccrs or predat.ors a11d t.11<· cl1oin· 

of produccrs of tlie fra.ctio11 of their resources to allocalc to guardi11g agai11sl predatio11.:• \V<! 

consider both Cournot a.n<l Stackeluerg vcrsi~ns of the modcl. 111 the Cournot versio11 ead1 

· prod11ccr individually chooscs thc fractio11 of l1is or her resourccs lo allocale to guardi11g. 

t.aking tlic ratio of pre<la.tors t,o producers as givc11. 111 the Stackelberg vcr:;io11 tl1e 111oral 

Chi11 1!.id1ard \·Vo11g {l!Hl!i) co111ai11s a liril•Í rt·view ofso111c• of tlu· rc.•lc•va11I litt·ral,urc.•. 111 l'aC'I, a r11111hi11ali1111 

of 1.hc.~c vicws coul<l be corred .. !'copie who rhoosc lo lic! prcdalors 111i~l1!. lack both thc 111oral disposit.io11 

a11<l thc pro<luctivc opportunitics that. other pcoplc havc. In 01.hcr papcrs - Gross111a11 a11<l Ki111 (l!H)üu, 

Hl!J7) - wc :rnalysc 1110d,:ls i11 which cvcrybo<ly is a111oral, uut. i11 whici1 s0111c pcoplc are endowed wit.h lll<HI! 

producl.ive rcsourcc.'> tha11 othc1 pcoplc. 111 thesc 111odcls l-hc poor ca11 li11d pre<lat.ion more altract.ivc I ha11 

t.hc rich. 

ªThe analysis of choices about resource allocal.io11 dis1.i11guishcs eco110111ic 111o<lels of prcdat.io11 fru111 bio­

logical 111odcls of predatio11. 111 an ccono111ic 111oclcl a pol-ent.ial pre<lator ca11 choose not. t.o be a predal.or if 

procl11ctio11 would be a 111c>re lucrat.ivc acl.ivil.y t.ha11 preclatio11. 111 co11l.rns1., n biological prcda(.or docs 1101 

· havc (.he alternntivc of bcing a pro<luccr. 111 addit.iu11, i11 n11 cco110111ic 111odel a pot.ential prey ca11 decide how 

11n1ch rcsourccs l.o allocatc to guar<ling agai11st prcdat,io11. 

Da11 Usher ( l!J87) and I3oaz Moselle au<l Dc11 Polak ( 1005) analyse pioneering general-equilibri u111 111udels 

· i11 which peoplc decide whether to be producers or (>r~<lators. Also, in Usher's model pro<lucers decide how 

lllllclt elfort to pul, into guarding against pre<latio11. 111 t.ltcsc lllo<lcls caclt pcrsoi1 takes as givc11 t.he decisions, _ 

of othc..:r pcople t.u be procl11ccrs or prcdators. Neit.hcr of 1.hcsc pnpcrs co11sidcrs tite possibilit.y oí a st.rnt.pM· · -

c,f <let.erri11~ prcdat.io11. Al:;o, 11eil.hcr of lht·sc papers co11sidcrs !.he C'vol11l.io11 of tite ratio of prc<lal.ors lo 

producers ovcr ti111c. 

111 t.wu previous papcrs - C rossman a11d Kirn ( 1005, 1 OOGa) - we devcloped general-equiliuriu111 111odcls 

oí appropriative inl.ernction uet.wcen a pair uf 1111itary agcnts in which a prey can act to det.er a potential 

predat.or. Thc first of l-hcsc papcrn, holl'ever, aln;t.racted fro111 thc possiuility that an agcnt would cltoose 

to speciali1,e i11 prcdation. Tite sc?co11cl of lhcsc papcrs allowccl a pul.e11tial prcdat.or to d1oose t.o spcciali1.c• 

· in cit.her prcdation or productio11. B11t, lite role uf 1.he prcy was prc;L~signcd. By chousi11g lo spcciali?.c i11 

production, the pol.ential pre<lator <lid not beco111c a prcy. In contrast, in tite prcse11t paper, as i11 Gross111an 

and l(i111 (109Gb, l!)!J7), every pot.ent.ial prc<lnl.or is also a pot.cnt.inl prc:y. 
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_ pcoplc cl1oosc collccLivcly Lite a.11101111L of g11ardi11g by caclt prod11ccr, laki11g i11lo acco1111l t.he 

l'll"cct. of Llie amounl of gua.rdi11g 011 lite rnlio of prcdnlors Lo prod11ccrs. Tite Slackelbcrg 

v1!rsio11 or 1,ltc mo<h::l bcco11w:-; rclcva11t. if il is possiblc Lo c11forcc lite collc<:Live cltoi<.:c of Llic 

,1111ounl of guar<ling and to prcvcnl procluccrs from free-riding 011 lite _e(l'orts of olhers lo 

g11ard agai11sl prcdalio11. 

We fi11d lhat with individual choice of lhe amount of guar<li11g cither ali or, al leasl, 

so1)1c of t.hc amornl people choose lo be prcdnlors. 111 conlrasl, wilh colleclive choice of lhe 

amounL of gunrding, if lhe ratio of amornl peoplc lo moral pcoplc wcrc sulficienlly large, 

1.l1t:11 tl1c moral pcoplc would choosc a largc c11011gh a111ou11t, of gunrdi11g lo dclor llw illllol'íd 

pcoplc from bci11g prcd,Llors. In litis cvc11 l 1 colleclivc choice of thc nmounl of guar<ling woul<l 

. i11crcasc lhc co11su111plio11 of moral pcoplc. 

Mosl imporla11Lly
1 

we find lhat wilh eilher indivi<lua.l choice or colleclive choice of the 

fraclion 9( rcsoun:es alloca.lcd lo guardi11g1 as long as the ralio of arnora.l people lo moral 

pcoplc is nol loo largc, a.moral people consume more than mora.! people.'1 This result is 

c:rncia.l [or Lhc subscquc11l a11a.lysis of lhc cvolulion of lhc ralio of pre<lalors lo pro<luccrs 

uvcr gc11cralions. 

To analysc lhis cvolulio11 we <levclop lheories of moral dccay a11d moral reviva!. Our 

lheory o[ moral clecay builcls on lhc ideas of Geoffrey Drenna.11 a.nd Alan I-lamlin (1995) aboul 

how and~ ~vhy people ac:quire moral <lispositions. Thc theory accords wilh the observalion 

L11a.l in almosl a.11 ages a nd sociclies con tcmporary obscrvers be111oa11 stea<ly moral decay. 

As long as amornl pcoplc consume more lhan moral peoplc1 adopling a <lisposilion lo be 

moral is privalcly coslly. Our lhcory of moral dccay implics llial, as a rcsull of lhe higher 

co11s11mption of a.mora,! pcople, thc rnlio of amoral pcoplc to 1110ml pcople an<l lite ratio 

•I Al!.hough a moral pcrson cannot chooi;c to lic a111oral, a 111oral pcrson ca11 dislikc l-hc facl, that his or her 

111oral disposi tion prcvcnl-s him or her fro111 having 111orc co11s11111pl-io11. 111 this case, as Gary Dcckcr (HJ02) 

p11l-s il-, "a ratio11al pcrso11 ca11 111ca11i11gf11lly sl,atc that [he or] she does nol. 'likc' [his or] her prcfcrc11ces ... " 

3 
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of prcdators to produccrs i11crcnsc fro111 gc11cratio11 to gc11cratiu11.6 Collcctivc c.:lioic.:c uf thc 

nmo1111t of g11nrdi11g would limit tlie potc11tial cxtc11t oí tliis moral dccay. Dut, as long ns 

amoral people consume more than moral pcople, collectíve cl1oicc of thc amou11t uf guardi11g 

woul<l not prevent moral dccay. 

13y i11crcasing thc ratio of amoral pcoplc to moral pcople, moral <lecay <lecrcases the 

cliffc;e·ncc between thc consumption of amoral an<l moral pcoplc. But, we rarely, if evcr, 

secm to observe socictics in which thc ratio of amoral pcoplc to moral people is so large 

tliat a rnora.l pcoplc Jo 11ot consume more tha11 llloral pcoplc wliu are otherwisc idc11tical. 

Our tlicory of moral reviva! rcconciles thc apparcnt phcnomcno11 of stcady moral <lccay wit_l~ . 
- " - -

thc foilurc of societics to reach a long-run cquilibrium in which the co11sumptio11 of amoral 

pcoplc an<l moral peoplc is cqualized. 

Tlic! theory of moral rcvivnl implics tliat, <1s a rcsult of a stca<ly i11crcasc ovcr ge11cratio11s 

111 thc ratio of amoral pcoplc to moral peoplc, thc <liffere11cc betwcen thc consumptio11 of 

moral a.nd amoral pcoplc cvcntually can become Slllall cnough to make a moral rcvival 

fcasiblc. A moral rcvival <lecreases thc ratio of amoral pcoplc to moral people. As a result, 

a moral rcvival rcvcrses thc <lecrease in t.hc differencc betwcen the consumption of amoral 

people an<l moral peoplc that resulte<l from thc prece<ling moral <lecay. Consequcnlly, a 

moral reviva! also restares the prcvious ímpetus for moral decay. This analysis accounts for 

the apparcnt historical paLtcrn of intcrgencrational moral <lccay intcrrupted an<l reversed by 

pcrio<lic moral reviva.ls.6 

5 A <lisposition to be moral cxcmplifics what Assar Lin<lbcck {1995) describes as a dcsiral,lc social norm 

t.ltat has bccn intcrnalizc<l. Linclbcck dcvelops a rclatcd analysis of how ccono111ic incc11tives b-?th intcra~~. 

witlt and inílucncc thc cvolution of adhcrcncc to socinl norms ovcr gcncrntions. Scc nlso Lin<lhcck, SI.en 

Nybcrg, anJ .Jorgcn Wcilbull (199G). 

6 
~t _is bcyon<l tite seo pe of this papcr, as wcll as beyond thc seo pe of our profcssioual expcrtisc, to <lcvclop 

a catalog of historical evcnts that fit thc thcorctical dcfinition of a moral reviva!. Ilistorians, of course, havc 

wri!.l.cn about thc phenomena of moral <lccay nnd moral rcvival.- Por cxa111plc, Robert Fogel {l!J!JG) clai1ns 

. t.hat Amcrica is currcntly cxpcric11cing it.s ~ourth Grcat Awakcning. Fogcl 111akcs it clcar that t.hcsc Grcat. 

'1 
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1. Analytical Ftamcwork 

1\ssumc that of tlic total adult pop11latio11 i11 Lhc prcscut gc11 crnt.iou 1.lic pos iLi\'c fra ctio11 

- m. 1s moral an<l thc posili vc fra ctio11 111 is amoral. Lct ·\J = -'-"­/ - 1 -111 
dc uot.c tite rntio 

of amoral pcoplc Lo mornl pcoplc. Asidc from tltcir mornl disposi tio11s , pcoplc are ot.hcrwisc 

i,ki1l.ical. 

Lct l - ,. dc 11 otc Lit<! frnctio 11 of pcoplc i11 tite prcsc11L gc11crntio11 wlto cl1oosc lo lw 

produccrs, lct 1· de note tit e fra.cLio11 of pcople wlto cltoosc Lo be prcdators , a11d !et . /l = 1~, 

dc11o l.c 1.lic rn.l.io of prc<l ators Lo producers. Uccausc ali mora l pcopl1: cltoose Lo be producers, 

whereas amoral pcoplc can cltoose to be eit lt cr procluccrs or prcc.laLors, wc Ita.ve R ~ 1\1. 7 

Ea.clt perso11 It as an exoge11ous eudowmeut of V uniLs of resourccs. Sach uniL of resourccs 

can produce one unit of c:ousumablcs. Tite uumbcr of units of co11s11mablcs LltaL a pe rso11 

actually produces cqua ls t.lt1: prod11cL of )' a11d l.ltt' Íract.iott of ltis or IH·r r<'so11rccs allocalcd 

l.o prod 11dio11.8 

Lci g denote Lhc 11 01rnega tivc fracLi on of !tis or !ter resources tha t é\ producer alloca.tes 

to guar<ling aga iust pre<lation.u Tltus , l - g denotes Lhe 11011negative fraction of his or her 

Awakenings encompass w hat we cal! a moral reviva !. lle <lescril,es a Great Awakening as, arnong o ther 

Ll1ings 1 " a rcbellion against prcoccupa t.io n with material acc¡uisition ... against finan cia! grccd a nd against. a li 

ot.her ío rms o í sclf in<lulgcncc ... 11 Fogcl points o ut. t.liat. "t.hc lcaclcrs o f tit e re viva! are nUe111pl.i11g to wi11 

1.hci r hl'arnrs .. . t.o 1111 cl.hi r. l-haf. strcss,:s ... hard wol'k," 

;For si111plici1.y 1 wc assu 111c t.hat. amoral p coplc 11111st. spcd:_dizc i11 e it.her pro<luct.ion or predatio 11 . lf 111110ml 

pcoplc wcrc ahlc t o divide t.111:ir ti 111c bet.wcl!n pro d11 ct.io n nnd prcdnt.io11, thcn wc woultl havc to a na lyse thc 

fraction oí thci r time that l.hcy allocatc to predaLion. 

6 To focus 0 11 l.he c ffect.s o f prl!<la t io n , wc assumc t.hat. individual pro <luct.ive a ct.ivitics are indcpen<lent, 

. and wc abstrnct. from tradc in cit hcr pro<luct.ivc inputs or cons umablcs. Skapcrdas a nd Syropoulos (1990) 

dcvclop a 111odc l of prcd.1t.io 11 wi1.h I ra<lc i11,·olvi11g thc i11tcract.io11s l,ctwcen t.wo unit.ary agcnt.s. 

9 
Exa111plcs o f \\'ays of g u,ir<li11g agai11st. predatio11 includc t.hc installa t.ion o f locks nntl thc hi ri ng of poli ce 

gu:\rds. G 11arcli11 r, ngains t. pr<'dat.io11 gcncra lly indudcs ali actions that. nrc cm;t.ly hut h avc t.hc cll'ccl, of 

clcc:rc:isi 11 ~ thc frarl.io11 ol' prncl11 , I ion lost. t.o pn:dal ion. 

5 
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rcsourccs LhaL a produccr allocaLcs Lo pro<lucLio11. Ld G' = _JJ_ - 1-g <lc110Lc Lhc raLio of Lhc 

resourccs Lhat a produccr alloca.Les Lo guardi11g agai11sL prc<laLion Lo Llic rcsourccs LhaL he 

or shc allocatcs to the producLion of consumablcs. 

A -·,;roduccr rcL:d11s t.lic 1101111cgnLivc írncLio11 ¡1 oí Lhc co11s111rrnblcs tlrnt, he or she pro­

duces, wliile losi11g tlic 1101111ega.tivc frnctio11 1-p to pre<laLio11. \·Ve assumc LhaL Llic l'rndio11 

p dcpends negaLively 011 R an<l positivcly 011 G'. Specilically, 

( 1 ) 

· 111 equation (1) the paramctcr O, which cmbodics thc tcchnology of predation, determines 

U,e cffcctivencss of prcclators i11 appropriati11g consumablcs for give11 values of R and G. 10 

A fLer allowing f or Lhc fractio11 of rcsourccs allocaLe<l Lo guar<li11g aga.insL prcda.Lion ami 

!'or Lhc fra.cLion of co11sumablcs losL Lo prcda.Lion, a producer consumes C, whcre 

(2) C = p(l - g)Y, 

and a prcda.Lor consumes D, where 

(3) D = (1 - p)(l - g)Y 
R -

Equation (3) assumcs that c:ach prcdator obLains a.n cqual share of the total amount of 

consumablcs appropria.t.e<l from thc prodnccrs. 

Beca.use preda.Lors produce nothing, tite rcsomce cn<lowmcnLs _?_f pred!:l~or~ are wastccl_._. 

Thcsc wasLcd rcsourccs plus thc rcsourccs allocatc<l Lo guardi11g agai11st prc<laLion co111pose 

Lhe social'cost of prcdaLion. 11 

'ºEc1uat.io11 (1) assu111cs, for si111plicity, t.hat. for cach pro<luccr 1' dcpc11ds 011ly 011 R an<l 011 his or her 

ow11 a111ou11L oí guar<li11g. r.forc gc11crally1 11 also coul<l <lcpc11d cit.hcr posit.ivcly or 11cgaLivcly 011 t.hc n111ou11t. 

of rcsourccs t.hat et.her pro<luccrs allocat.c to g11ar<li11g. 

11 
For simplicity, thc modd nssu111cs t.hat. prcdat.ors 011ly prcy 011 pru<l11ccrs. Prcdators do 11ol. prcy 011 

ot.ltcr prc<lat.ors. Thc 1110<.lc l also absl.racts fro111 possililc dcst.ruct.io11 of a so111c co11s11111ahlcs as t.hc rcsult 

G 



In t.he Cournot version of this modcl cach pcrso11 chooscs simultancously whcthcr Lo he 

a pro<luccr ora. predator a.11<l, if he or shc cl10oscs to be a produccr, decides i11dividually t h1~ 

fra.ctio11 of his or her rcsources to a llocatc Lo guarding agai11st prcJ a tio11. 111 maki11g thcsc 

choic:cs, ca.ch perso11 takcs thc choiccs of othcr pcoplc lo be produccrs or prcdatorn as givc11. 

111 co11 trasl, in thc Stackdbcrg vcrsio11 thc 1110ml pcople decide collcctivcly thc l'ractio11 uf 

his or her rc:-;ourccs th,tl. <!acl1 pro<l uccr will Jevolc lo guardi11g agai11sl prcdatio11 : 1~1 111aki11g 

this collcctivc choice, thc mora.! pcoplc tnke•i11Lo acco1111L both t.hc cfícct· of G _0_1~ JJ . for a 

givc11 ratio of prcda.lors to p rod ucen; a11d Lhc c trect. of C,' 011 thc choice of a111oral peop lc Lo 

be prcdators . 

. 2. Cournot V e rs ion : The Ilatio of Pre<lators to Pro<lucers 

Bccause a.11 pcoplc a re idcnlical, cxccpl for Lh<!Ír moral dispositio11s, cacl1 pcrso11 wl10 

rl1ooscs l.n IH~ a prod11ccr solvcs thc samc problcm, which is lo cl10úsc lhe ratio G t.o 

111axi111izc C, taking R as give11. To a11alysc this choice problcm wc substitute equalio11 (1) 

into cqua,lion (2), a11<l wc fin<l that thc value of G thal salisfies lhc con<lition dC/dg = O 

IS 

G=.Jin. 

Equalio11 (:1) implics lhal lhc chosc11 ratio G' is ,tll i11crcasi11g co11ca.vc u11bou11dcd f1111<.:Lio11 

of /l. 

To decide whethcr lo be a prod11ccr or a. prc<lator, cach amornl pcrson compares thc 

va lucs of __ y' and D, Laki11g G, as givc11. Dy substiluling cc¡untio11 (1) into cqua.tions (1) 

and (3), we ca.n calcula.le thal C is largcr lhan, cqual lo, or smnllcr lhn11 D as G' is 

of prcda1.io11 . T hc rnodcls i11 Grossman and Ki111 (1905, 199Gn) show how dcsLructio11 is cnsily i11corpornt cd 

i11 t.o t.hc a11nlysis. In ndd iLio11, wc could 1110Jify t.hc 111odcl to nllow thc act.ivit.y of guardi11g aga i11sL pred:üio11 

l.o i11rl11dc t.hc npprchc11sio11 a11d p1111ish111c111. of prcdnlors. Tl1c apprl'l1c11sio 11 a11d p1111ish111c11t. of pfl•dat.ors 

l\'r111ld 11.-,1. din:dly a(foct. JI, l,111. wo11ld f1\rl11ri• 11111 ,::qiC'dcd 111ilit y of prcdalors . 
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largcr than, equal to, or smaller tha11 0. 12 Thus, the choices of thc amoral pcoplc are such 

(5) R= 

M for G < O 

[O, M] for G = O 

o for G > O. 

Solving equations (11) ali(! (5) simulta11cously, wc see that thc equi librium conÍlguratio11 

or choic:cs is 

(6) G = min{ /oM, O} 

a11d 

(7) R = min{J\1,0}. 

Figure 1 depicts the Cournot equilibrium for the case 111 which M is smallcr titan O. 

In this case thc equilibrium is G = ,/OM and R = M. J\11 amoral peoplc choosc to 

be pre<lators, and the produccrs allocate the optima! fraction of thcir rcsources to guaxdi11g 

against pre<lation given that ali amoral peoplc are prc<lators . 

Figure 2 clepicts the Cournot ec¡uilibrium for thc case in which J\1 is larger than O. 111 

this case the ec¡uilibriurn is G = O and R = O. J\ ratio of prcdntors to produccrs cqual 

. to O is just sufficient to cause pro<lucers to choose G equal to O, whicl1 lea.ves eacl1 

121n t his rnodel thc valuc of G for which C cquals D <loes not dcpcnd 011 M, the ratio of n111oral 

µcopie lo moral pcople, because thc consumpt.ion of a predat.or relative t.o t.he consumpt.ion of a produc.cr 

docs noi dcpcnd on n, Lhc ratio of prcdators lo prod11ccrs. \Vith n larger ratio of prcdators to pro<luccrs Lhc 

fract.ion of consumablcs l-hat predal.ors appropr iat.e would be larger rclnt.ivc lo the fraction of co11w11Hllilcs 

l haL produccrs rcLain, buL cnch prcdator's shnrc of t.hc total a11101111t npproprint.cd fro111 prod11ccrn wo11ld l,c 

smallcr. 13ccausc we do no t havc any rcaso n lo think that 0!1c cffccl would do111i11alc lhc other or thal tl1c 

domi1wnce oí onc cífccl would reverse il.sclf as t.hc r:üio of preclators to prod11ccrs clinngcs, wc sel 11p t hc 

model such thai lhc two effcct.s are exaclly offsct.t.iug. 

8 
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;1 111 or;tl pnso 11 i11diff1•rc11t. IH'l\\'1•1•11 l,c i11,1.?; a prod11n•r a11d a pn:dal.or . (Note t.lial i11 lliis casi:. 

;tl1.l101wl1 i.111' 111od!!I c,111 dctcn11i111~ t.111' ratio of prcdat.ors l.o produccrs , il. c,11rnol dclcrt11i1ll' .:, 

wl1icli amoral pcoplc clioosc to be prcd a lors.) 

SquaLiou (G) sa.ys tli nt C' is a s 111 ootlt iucrcasing fu11 ctio11 of J\/ for a ll val11cs of M 

k ss tlia11 O. BuL, G' reaclies a 111aximu111 of O at i\/ cqual Lo O. Sec Llic solid locus in 

· Figure :3. 

l·:q11;it.io11 (7) says Llial. U is 1.•q11nl lo :\/ for ,di \'illll<'S of M s111allcr Ll1all or <'q11al 

t.o O. C.:i\'<!11 Llia.t a positi vc fra cliou of pcoplc are amoral , i11divid11a l cltoicc of Llic fracti o11 

of rcsourccs alloca.tcd to guarc.li 11g agai11st prcdaLio11 rcsults i11 ,t posiLivc frncLio11 of ¡,copie 

choosing Lo be predators. BuL, O is also Llie maximum va lue of R. Sec the soli<l loc us i11 

fi gure ,1, 

S11l>stil.11t.ing cqua.tious (G) a11d (7) i1110 cquatiou ( 1), wc fiud tliaL tlie fra.cli on of w11-

su11wblcs 1.l1al. prod11ccrs rclai11. ¡,, is 

(S) 
1 1 

¡i = 1/l{l .I' { ..fijJ'J' --º}. 
l + 0,\1 1 + 

·.Equation (8) sa.ys tha t p cc¡ua.ls one for M equal to -zcro, a11d that p is a smooth decreasiug 

ÍuucL io11 of M for a.11 valucs of M smallcr than O. At M equal to O, JJ reachcs its 

·111i11imum va.luc, whicl, is ,!o· For values of M la rger Lha.11 O, p rcm ains co11sta11L at its 

mi11imum va luc indcpc11 dcnl ly of ,\J. Sec Lhc salid locus i11 Figure 5. 

3. Cournot Version: The Consumption of Moral People and Amoral People 

Dccausc moral pcoplc a lways choosc to be pro<luccrs, Lhe co11sumplio11 oí a moral perso11 

1s idcnlical to thc consumpl.io11 o í a produccr, C. Substituling for p from equation (8) 

a.11c.l for C from cqua.tio11 (G) i11Lo cq11atio11 (2), \ \ 'C 0!1tai11 

(!)) 

Ecp1al.io11 {!J) i111plics Ll1a 1. C is a dccrca~i11g f1111cl.io11 of thc! ratio of illlJC)l'«l pcoplc to morn l 

¡>copie, M, for al i valucs of M smallc r Lha11 O. AL M cqua.l to O,· C re:1tl1cs· its 

. . . . · .· .. .· . . 
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rni11iinum value, wlticlt is ci1~o),. For val11cs of M largcr thau O, C rcmaius co11sta11I. al. 

il.s mi11imum valuc i11depc11dc11tly of M. Sec Lhc soli<l locus in Figure G. 

\•ViLh M smaller tha11 O, Lhe co11sumpLion of a prcdaLor, D, 1s larger Lha11 Lhc 

consumpLion of a produccr, C. 111 Lhis case, ali of Lhc a.mora.~ pcoplc choosc Lo be predaLors, 

· a.mi thc co1rnumptio11 oí cacl1 amornl pc rso11 equals D. S11bsLituLi11g cq11a.Liu11s (G), (7), a11d 

(8) inlo eq11atio11 (3), wc fi11d thaL, for M smallcr Lha11 or equal Lo O, 

.... · 

(10) 

Equa.tion (10) implies that, for M smaller Lhan O, D 1s negatively relaLed to M. See 

the solid locus in Figure 7. 

lf M were as large as O, then thc consumption of a predaLor would_ l>e .cqual Lo the.-. _ 

co11sumpl.io11 of a. pro<luccr. 111 Litis case, Lhe amoral people wuultl be indilfere11L bcl.wcc11 

bcing predaiors or producers, and the co11sumpLion of each amoral person would be Lhe s<1me 

as ihe co11sumption of a moral persou. 

Thcse results also imply a Pareto ranking of equilibria in situaiions in which M 1s 

larger or smallcr Lha11 O. With 111 > O evcryonc consumes (l{o,r, whereas wilh M < O 

everyonc consumes more Lhan (J:o)2 • lv1ore consumpLion for everyone is possible with M < O 

bccausc Lherc are fcwcr prcda.iors wil.h /1,f < O, and prcdalor:-i produce noLhing, ami becausc 

a smallcr fracLio11 of resources is allocatcd Lo guar<ling agai11sL preclaLion wiLh M < 0:3 

111 additio11 1 as thc fractio11 of pcople who are nwrnl approa.ches one, the social cost of 

prcda.tion approa.ches ¼ero. Thus, the moral pcoplc beba.ve in such as way tha.t, if everyone 

13 111 infcrring a Purcto ra11ki11g of cquilibria from Lhis ordcring of co11su111pLio11 wc are assuming thaL a 

rnoral clispositio11 all'ccts wclfarc only by affccLing co11su111ption. In othcr words, wc are ignoring any direct . 

. cffccL on wclfarc associnLccl wiU1 bci ng moral or amoral. \Ve do not hnvc a :;i111ilar Pi\reto ranking atnong 

vnlucs oí A1 that are snwllcr t.ha11 O hccause s0111co11c who is llloral a11d, hcncc, a pro<luccr for a smnll 

valuc of Af lrnt who is arnoral and, hcncc, a preclator íor a largcr valuc oí ,\f ca n have 111ore co11s11111pt.ion 

\\'Íth ·tlic largcr valuc oí M. 
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wcre to bchavc tha.t way, titen agg rcgratc co11s11111ptio11 would be 11rnximizec.l. 111 this se11se, 

thc bchavior of m oral pcoplc is Ka11tia11. 

4. Stackelbcrg Version: The Ilatio o f P1·ec.lntors to Pro<lucers 

In the Cournot vcrsio11 of the m o <lc l cach producer in choosi11g the fractio11 of his or 

lic r rcsources lo allocalc to g11arcli11g against prcclalio11 took lite cl1oiccs of olher pcoplc 1.o 

be produ cer:; or p rccl ,ttors as givc11. \Ve 110w a11alysc thc altc1wLtiv<! Stackelbcrg vcrsio11 of 

t.l1 c 111oc.l1; 1: /\s wc havc alreacly i11cli ca1.cd 1 1.hc Stackdl,crp; v1:rsio11 of thc 111odcl bccomcs 

rclcvant if it is possible for tite moral peoplc to cnforcc thcir collcctive choice of G 011 each 

produccr and to prevent produccrs fro m frcc-riding on the eíforts of others l o guard against 

predation. 14 The choice of G' also must be irreversible. 

\•Ve will see lhat, i[ the ratio of amoral pcoplc to moral peoplc were sufficiently large, 

thc11 t hc moral people wo1tld be ablc Lo i11 crcasc thcir consumption by <lcciding collect i\'f•.ly 

l11at cacl1 producer s hould allocal.c a largc c11011gh fraction o f his or her rcsources lo guarding 

against pre<lation to dcter thc a mora l peo ple from being pre<lators. This co llective choice of 

. G' woul<l t a ke into account both thc c ffcct o f G' 011 p for a given ratio of preda tors to 

produccrs, as given by ec¡uation (1), an<l the c ll'cct of G' on the choice of amoral people to 

be predators, as g ivcn by equatio11 (5). 15 

Beca.use moral peoplc always choose to be producers, the objective of the moral people 

1s to 111aximizc O, the co nsumplion of cach pro<luccr. Substituli11g equaLions (1) an<l (5) 

1'1To nvoid purs uing a La11gi:11Lial li11c o f analysis , 11•e do 11 o t explicitly model nn e11forcc111c11l m echn11is111. 

O11c can in1agi11e a rudi111e11tary governincnL Lhat nct s asan agenl of lhe moral people in i111ple111e11li11g their 

colleclivc cl1o¡'cc o f 9. In m oderu socielies s0111c fonns of guar<li11g, like lhe inslallalion of locks, nre typically 

chosen individually, whereas olher forms of guarding, like lhe hiring of police, nre chosen collectively. 
~ • • • - # •• · -

15 Because lhe mo<lel assu111cs lhal for each pro<lucer p d~pends only 011 R ·;;ul on his or her 011·11 

amount of guarding, lhc potential gain from collective choice of thc amounl ,of guarding involves only t.he 

· :;t.rategic n<l vanl.age fro111 laking i 111.o acco1111l lhe effecl uf C 011 R. 1 f 11 also depended either posiLi vcly 

or negat.ively 011 1.lic a m ou nl. uf rc:;011rrcs t.lial. o t.hcr produccrs allocate to gunrding, then collectivc choice uf 

the amounl of g11ar<li11g a lso would ullow produccrs to l a ke t hcsc t echnological extemalitics inlo account. 
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i11to c:qu,Llion (2), \VC íi11d tltal e has ,t local rnaxi,1111111 at G = o+ e:, wltere f. IS illl 

i1di11it.1~si111al posit.i,·1: 1n1111licr. Fro111 eq11atio11 (5), O --1- e: is Llic 111i11im11lll \'aluc of (,' t.ltat. 

would dclcr tlic amoral pcople frorn hcing prcdators. 

\·Ve .dso ílml LlrnL e Célll Ita.ve a110Llicr loca.! 111a.xi111u111 al G = ./7ill, which is t.11<: 

soluLiou lo thc firsl-order con<litiou for a. maxi111um, clC/dy = U, g1vc11 R = J\I. Ir 

,/oM ~ O, tbcn ~ ancl O+ l are both local maxima. Otlterwisc, O+ e is tite uuiquc 

loca.! m,Lximum. 

To dete rmine tite globa l ma.ximurn, we compare tite valuc oí C associated wilh C,' cqua.l 

to O+ e, denotcd as C(O + e), witlt Lite valuc oí C assoc:iated witlt G cc¡ual lo ,loM~- · -

d cnoted as C(~). SubsLituting G' = .j7J7J, logether witlt cqualious (1) and (5), into 

equnl.io11 (2), wc obtai11 

(11) 

allll 

( 12) 

y 
e (mi) = ---­

( 1 -1- ./OAJ)2 

y 
C(O-+ l) = 1 +O+ l 

Equ,Ltio11s (11) a11d (12) imply tliat, for sma.11 valucs of M, C(--./Ofvi) 1s la.rgcr titan 

C(O + E) and that, for largc values of M, C(-/OM) is smaller than C(O + e) . Moreover, 

as M incrcascs: C( ~) <lccrcas cs rnonotouically relative lo C(O + E). Thus, the moral 

peoplc's collective choice oí G is 

~ for M ,::; ¡, 

(13) G'= 

wlterc /L is lhc valuc oí M Lha.t woul<l make C(-/OE) = C(O + E). 16 Note Lhal M < ¡t 

also implics lhal ./Oiíi < O. 

IGThc dcrivat.io11 of cquation (13) is transparcnt bccausc C(O + e) docs not. dcpend 011 M . U11t. , thi:, 

res11l t c.111 be gcncralizcd . For cxainplc, if thc valuc of C a!'isociated wit.h /l c<p1al t.o zcro wcrc neg.1t.ivdy 

12 
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lly 1,q 11 ;1.l.i11g <'.q11at.io11s ( 11) a11d ( l 'L}, W<! c;i11 !'asily show 1.liat. ¡1 is s111all1·r Ll1a11 O. Tlw 

. i111port.,111cc or t.liis i11cquali1.y will licconH~ ckar prcscntly. 

Ec¡ll,Ll,io11 ( J 3) implics t.liat witli G' cl10:;c11 collcctivcly G is a s1nootlt i11crcasi11g fu11 cl. io11 

of ¡\J for ali values of M lcss tha11 ¡t. Uut, G' jurnps <liscrctcly from -/OM Lo O+ t 

;d. M = ¡t. Scc tite daslicd loc:us i11 Figmc :l. 

Co111l>i11ing cqua.tio11 (l:.n witlt cq11a.tio11 (5), \VC sec that, witlt G' choscn collcctivcly, tlie 

frac:t.io11 of pcoplc who choosc l.o he prcdntors is s11ch tha.L 

M for ¡\J ::; ¡, 

( l-1) R= 

O for M > ¡t. 

Equatio11s (1:3) a11d (1-1) :rny Llrnt., if Lhc ratio of amoral peoplc to moral pcople is 11ot 

largcr t.ha.11 ¡,, thc11 the rnora.l pcoplc 111aximize thcir co11sumptio11 by Lolcrating pre<la tion 

l>y t.lic amoral pcoplc, whilc mitigati11g tite c ffccts of prc<latio11 by sctting G cc¡ua l to /0 1'1 . 

Tl1us , R is cqua.l to ¡\,[ for ali valucs of M lcss tha11 or equal to ¡t. 13ut, ¡t is Lhc 

maximum va,luc of R. lf thc rntio of a.moral pcople to moral pcoplc were la rger than /L, titen 

thc moral ·people would maximizc tltcir co11 s11mption l>y a lloca.Ling a la.rge cnough fracl.ion 

. of thcir resources to guard i11g agai11st prcdatio11 Lo dcter Lhe amora.l peoplc fro m predatio11. 

Thus , for va.lues of 1\1 larger than ¡t, R cquals zcro. Scc thc dashcd locus in Figure •l. 

Substituting equations (13) a.nd (1-1) into cqua.Lion (1), wc see that, with g chosen 

coll1~ct.ively, Lh c fracti on of c:011s11mables that producers rctai11, p, 1s 

i +✓oM for M ::; ¡, 

( 15) p = 

l for M > ¡t. 

rclatcd t.o M, but thc dcrivat.ivc of this valuc of C were smallcr in absolutc value tha11 :.he dcrivat.ivc of 

C(./oil) with respccl to 1\/1 t.hc11 a s111all val11c 0f ,\/ wuuld s l.ill i11d11rc tl11• 1110ml ¡wopk to tolerale 

prcda tion . 

1:1 
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Equation (15) says Lhat p cquals onc for M cc¡ual Lo zcro, a11<l thaL ¡i 1s a smoot.h 

dccrcasi11g function of 1\1 for ali valucs of M lcss Lha11 or cqué\l to ¡,. BuL, ¡, Jt1111ps 

<liscrctely back to onc for 1\1 largcr tha11 ¡t. Scc thc <lashcJ locus i11 Figure 5. 

111 :rnlll, compari11g thc <laslicd ,ui<l solid loci in Figures :1, 1l 1 ,llld 5 W<! se<! t.liat, as long as 

M is noL larger Lhan ¡1 1 collective clwice of G an<l in<livi<lual choice of G' woul<l resulL 

i11 the same fraction of resources allocaLe<l Lo guarding against pre<laLion, Lite same ratio of 

predatondo~pro<luccrs, and Lhe same fraction of consumables reLai11e<l by pro<lucers.'· But, if 

· 1\1 werc larger than /L, Lhen collecLive choice of G, by allowing Lite mornl peoplc Lo <lcter 

prcclation, woulcl have raclically differe11t implications for Lhe values of G, R, ami ¡,. 

5. Stackclberg Version: The Consumption of lVIoral People and Amoral People 

J\gain, because moral people a lwa.ys choose Lo be pro<lucers, Lhe consumpLion of a. moral 

pcrson is identical to thc co11sumpLion of a pro<lucer, C. Ec¡uatio11 (13) implies Lhat, wiLh 

G choscn collcctivcly, 

C( ./OM) for M s; ¡, 

( 16) C= 

C(O + e:) for M > ¡.1.. 

·subsLituting equations (ll) a11<l (12) into equation (lG), we sec thaL C is a decrcasi11g 

function of Lhe ratio of amoral pcople Lo moral pcoplc, M, for ali values of M smallcr 

Lhan or equal Lo ¡t. For values of /11 larger than ¡.t, C remains constant at its mínimum 

value, which is i+i;+(, independently of M. See the dashe<l locus in Pigure G. 

Comparison of cquations (1'1.) and (15) with cquation (lG) yiel<ls Lhe following intercsting 

rcsult: Wil,h G chose11 collectivcly, Lhe co11s11mption of a producer, which is the co11sumptio11 

of a mornl ]>(:rso11, is 11cgaLivcly rcla.tc<l both to Lhc ratio of pre<lators to procluccrs a11d to 

the frnctio11 of consuma.bles Laken l,y prcdators only if Lhc ratio of amoral pcople to moral 

people, 111, is 11ot larger Lhan ¡1, . lf 1'1 werc larger tha.n ¡,, thcn Lhc moral peoplc wo11l<l 

choose to <leter thc amoral pcople from predatio11. With cletcrrc11cc Lhc co11su111¡,tio11 of a 

· .... . : 
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produc.cr would stal,ilizc at its mi11inn1111 levcl i11dcpc11<lc11tly oí M, although thcre would 

be 110 prcdators. Thus, witlt G cl1osc11 cullectivcly, a. 111oral pcrso11 wo11l<l co11sumc more 

if /11 ~,.~re smallcr tha11 ¡1 ratltcr ll1a11 largcr tha11 ¡,, cve11 though pre<lation is tolcrn.ted 

with ¡\,/ smallcir tlta11 ¡1, wl1crcas prc<lat.io11 woulJ be clctcrrc<l with /1,f larger tha11 ¡1. 

Tltc cxpl«11,it,io11 for t.his re:rn lt , oí c:o urs<! , is tl1at. clctc1Tc11cc is costly. 

Compari11g tl1c da:-;l1c:d ,111d solid loci i11 Figure (j wc scc that, as long as M is 11ot larger 

1.ha11 ¡1, collcctivc choice! ol' G' a11d i11di,·idual choice of G would rcsult i11 thc samc valuc 

of C. JJ11t, if ¡\,/ wcrc largcr tha11 ¡1, thc11 collectivc choice of C,' would rcsult i11 a higher 

valuc of C. 

Turni11g to thc consumptio11 of amoral pcoplc, with G chosc11 collectively, as long as 

1\•J is 11ot largcr tha11 ¡1, amornl pcople choosc to be preclators. Thus, with G' chose11 

coll<:ct.ively, cqu;it.io11 ( IU) gi,·cs thc rn11s11111ptio11 of a11 amoral pcrso11 for valucs of 1\./ srnallcr 

t.lia11 or cq11al to ¡1. 111 co111.rasl., if :\/ \\'<•re largcr tlw11 ¡1, tlic11 amoral pcoplc would l>c 

detcrred from pre<lation and woulcl cl1oosc to be proclucers . In this case, thc consumption of 
. y 

a11 amora.l perso11 woul<l l>c the same as the consumption of a pro<lucer, 
1 
+o+c I an<l would 

be equa.l to the co11:rnmptio11 oí a mornl pcrso11. Sec the <lashe<l locus in Figure 7. 

Comparing the <lashcd a11d salid loci in Figure 7 wc see that, as lo11g as /1,f is not largcr 

!.han ¡11 collcctivc cl1oicc of C,' a11d individual choice of G woul<l result in thc samc 

consumption for amoral pcoplc. But., if J\,f were larger, but not too much la!·g~r, tha11 /t, 

llicn collcctivc choice of G would result i11 lcss co11s11mptio11 íor a111ora.l pcople, whcreas, if 

1\f wcre much largcr than /L, th<!ll collcct.ivc choice oí G would rcsull. i11 more co11su111ptio11 

for amoral peoplc. With 

,jumps discretely clown to 

collectivc choice oí G, thc co11sumptio11 of cach amoral 
y 

t+o+c for !11 larger than ¡,, bu1, does not dccrease bclow 

pcrso11 

Thc clashc<l loci in Figures G a11cl 7 also i111ply a l\neto ra11ki11g oí ('q11ilihri,~ i11 sil.11atio11s 

111 which J\1 is la.rger or smaller tlia11 /l. Witli G' clios1•11 colk<:tiv1•ly a11d ·wiih Í\f > /L 

everyonc consumes ,-1-
1;+,, wlicrcns witl1 1\l < ¡1 ,:vcryo11c co11s11111<·s 111or1· t.lta11 \ ' 

j +ii+Z. 
More consumption for cvcryo11e is possiblc witli :\1 < ¡1 bt•rn11:--c t.lw frnd.io11 uf resourccs 

¡ !j 
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tha.t woul<l be a.lloca.ted to guarding agaiust prcdat.ion wil.h 1\/ > f' 111 order to clctcr 

prccl,Ltion would be la.rger t.lta11 tite produc:tion o l' tite a1110ral pcopl<! \\'lt o wo11ld IH: ddcrn:d 

f rom pre<la.Lio11. 17 

Turniug to rclative cco11 omic rcwards , companng thc dashcd lincs i11 Fig11rc·s (i a11cl 7 

wc fin<l that with cither individua l choice or col lccti vc choice ol' t lH: l'racl.iu11 of n:so11ru:s 

alloca.tcd to guard ing, as long as ¡\,[ is not too large, amoral pcoplc cu11 s u111c 11wrc thau 

móra.l pcople. Collcct.ivc cho ice of tl1<: frac:t.i o11 of rcso11rn·s allocat.cd Lo g11Hrdi11g, lww11\'t'r.· · 

wou ld decrcase the raugc of valucs of 1\1 for which a111ural p<'opk liav1: 1110n: co11s11111pt.io11. 
- . - . - . 

· \.Yith individual choice of thc fradion of rcsources alloca.t1:d to g11ardiug "11ot too largr!" 

111ea.11s M 11o t la.rgcr Lha11 O, wltcrcas wi tl1 collcc.:ti v1: ch u ice of the fracl.iou of rcsourn's 

alloca.tcd to gua rdi11g "not too IMgc" 111 ca11s M nol. larg<'r t.hau /1, \\'hcn· f' is s111a ll<-r 

Lhan O. 

G. Moral Decay 

Tbus far
1 

we lrnve a.nalyse<l stati c cquilil,ria. with givc11 frac.:ti ous o f pcoplc wlio are 1110ml 

an<l amoral. As wc ha.ve just seen, this analysis has the apparcntly rca lis tic irnplication thal , 

as long as thc ratio of a.moral pcoplc to moral peoplc is 11ot too largc, a.moral pcople consume 

more than mora.! peoplc. This i111plica.Lio11 1 logcthcr with thc observation tha.l in almosl ali 

agcs a.n<l socictics contcmporary obscrvers bernoa.11 steady moral dccay, lca<ls us lo speculatc 

about thc cvolution ovcr generations of Lhe ratio of amoral pcoplc to moral people. 

\Ve bcgi11 by s11ggcsLing a thcory of moral dccay. This thcory buil<ls 011 1,he ideas of 1Jrc11-

nan ami Ha.mlin (UJD5) about bow a11d why pcople a.cquirc moral <lisposiLions. 1Jrc1111a11 and 

Hamlin suggest that a. person can cl1oose Lo be moral by <lclibcra.tely a.dopling a disposit.ion 

o_r .a mincl-set Lltat henccforlh requires him or her Lo beba.ve mo_1:al))~· __ Tl_1~)'. ~1.lso_ suggest t_lt;iL 

¡>McnLs can choosc wlicLlier or 11ot to try to i11c11lca Lc Lhcir d1ildn:11 wit!t s11cli a. disposil.io11 

17 Pro<lu('.Lion as llleasure<l by national i11co111e accounls woul<l l,e 111axi111izc<l if predation werc <let.erred. 

Thus, our result.s illustratc one of t.he ways in which 11alio11al i11co111e accounts can uc 111islca<li11g i11dicat.ors 

of wclfarc. Scc William Nordhaus a11<l James Toui11 ( 1972) for a seminal l-reat.111e11t of t.liis issue. 

lG 
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\V11 ass111nc t.l1at. ali pan:111.s wlto an: tlH:111sclvcs 1110ml, IJ11t. 01ily Ll1use pnre11Ls wlw ,11"(' 

Ll1cmsdvcs mornl, Lry Lo i11c11katc Lhcir :;o11s a11d daughLcrn wiLh a dispositio11 Lo l1c 111ora.l.
111 

BuL, as wc commonly observe, this cffort. to transmiL mor.i.l valucs to chilclrc11 is 11ot alw;,ys 

successfu l. J\ccordingly, wc also nssumc t.hnL, if aclopting a <lispositio11 to l>c mornl is privnLcly 

costly, then somc of Lhc so11s a11<l claughtcrs of moral pare11Ls do 110L hccd tite lesso11s of 

Lhcir pa.rc11ts. Given thcsc ;issumptio11s, ;is long as adopLing a di spositio11 to be rnornl 

is privatdy costly, él smalkr frnctio11 ol' pcoplc adopt a. disposition to bt> moral i11 cad1 

s11 c:c.c:t:cli 11g g1·11cr:1t.io11, a11cl uv,•r g,·111'.rat.iu11s ,\/ , t.lHi rat.io oí ;1111oral p1:upl11 l.o 111oral ¡wopk, 

i11crcascs. 111 this thcory, if M is small c11011gh t.hat a.moral pcoplc consume 111ore than moral 

peoplc, t.lten cconomic rcw,1rds, Lo use tlic tcrn1i11ology of Brc1111a11 a11cl llam li 11 1 

11
ii1hibil. tite 

f. f . t ,, ,gc11 era.c10_11_ o v1r uc . 

Our prccedi11g a11 ,dysis implics that. élS M i11creascs , R, thc rcsulti11g r<1Lio of prcdal.ors 

to produccrs, a.lso i11 crcascs, a11cl the <liffcrc11cc Lctwee11 the cornmmption of a moral perso11 

ancl thc consumptio11 of a11 a111ornl pcrso11 clccrcascs. If 110L i11terrnpted a11d revcrscd , Lhcse 

tren<ls woul<l continuc until 1\f citltcr cquallcd O, if Lhe fraclion of resources allocaLed to 

gu;irdi11g a.ga.inst prcdation is d10s1:11 i11dividually, o r bcca111c larg<:r !.han /l, if thc frnction 

of rcsources allocated Lo g;11arcling wcrc c:hosen collect.ivcly. With J\J eiLhcr equal to O or 

larger Lhan JL in thc respective vcrsio11s o!' Lite moclel, tite consum pl.ion of moral people and 

amoral pcoplc woul<l l1e cq11alizcd al tl1cir 111i11im11m rnlu<!s. 

Casual observa.tion suggcsts tlta.t socict.ies are rar<!ly, if cvN, so 1111fortu11at.e a~ to rcaclt 

.such a long-run cquilibrium, which, as we lt;ivc scc11 1 wo11ld he Pardo inferior . \V1• do nol 

sccm Lo observe socidics i11 wl1icl1 Ll1e rnt.io of a111oral pcoplc t.o 1110ml pcoplc is so lmgc 

LlliLt ;1111ora.l pcoplc do 1101. co11s11111c 111orc Llra11 111oral peoplc wlro are ut.ltcrwise idc11tical. 

In every society with wliich wc are fa.milia.r, a disposition to l><: 111oral s1~1~111s to n·ducc a. 

111Scc 13cckcr (HHJ2) fura g,:ncral disc11ssion of 111ulirnliuns for parc11ts to try 10 sh:,pc t.hc prrferences of 

t.bcir chil<lrcn . 

. ... 
·\' ;·::_. 
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· pcrson 's cco110111ic rcward. 

llul, casual obscrva.l.io11 abo is t'<J11sist.!'11I. wil.li 1.11<· pn•dict.irn1 t.hat. t 11<: <~11'<•<·1. ol' ;1 p<·rso11 s 

moral disposition 011 his or her co11s11111plio11 produces él sl.ead_v i11n1~asc: ovcr gc11crnt.io11s i11 

Lhc ratio oí amoral pcoplc Lo moral pcoplc. As wc l1é1V<! 111c11l.io11cd, i11 al11wsl. ali agcs a11d 

socictics co11l.c111porary oliscrvcrs bc11wa11 stcady 111ornl dcca_v. llow Célll wc n·co11cil<' t.l1is 

ob:;crvation wit.li 1.he previo11s obst!rvnLion thal socicties rand~, r<'é1cl1 a lo11g-r1111 cq11ililiri11111 

i11 whid, 1.hc C:OIISlllllplion or lllOJ'ill pcoplc a11d ,llllOl'ill pcoph~ ill'<' <'<plalií',ccl'? 

7. lVlo1·al Revivals 

HisLory suggcsls Lhat wc cn11 lind tlic ,1.11swcr Lo this q11cstio11 111 a. Lhcory of 1110ml re­

viva.Is. \Ve define a moral reviva! Lo be a11 cvc11L i11 whid1 a fi11il.c 1111mber oí an10ral pcoplr 

sim11lla11eously decide l.o adopl. él dispositio11 t.o be 1110ml. lía 111oral reviva! occurs. t.lie11 1111' 

ratio nf amoral pcoplc 1.o 1110ml pcopl<! dc:crcasc:s IJy él li11itc ,111101111l witlii11 él si11gk g<'IH~ra­

lio11. Tl1is secl.ion co11siders Lhc possil,ilit.y that. t.lic slcady i11crcé1sc ir! Lhe rati_o of predat.o~·~ _ 

t.o producen; t.hal rcsults Íro111 a sl.c,,dily i11crc,1si11g rat.io of ;1111ornl ¡wnplc 1.o 111oral p<'opl<· 

cvent.ually provokcs a 1110ml revivo!. 

Any amoral pcoplc wlio l1avc dccid1:d 1.o joi11 a 111oral n:vival n11d Lo adopt n. disposit.io11 

Lo be moral ha.ve actcd i11 opposiLion Lo Llieir pcc1111iary inlcrest. To ra.Lionalize Litis bcltavior 

wc 11111:-;t presume LliaL tl1cse ¡,rcvio11sly ,1111oral pcoplc reccivcd « 11onpccu11i«ry rcward fro,11 

joi11ing thc moral rc\'ivéll. \'A/e rcfcr to this rcward, wlticlt can Lnkc a varicty of object.i,·t· or 

_s11li'jt:clivc íor111s, ,is t l1c juy of part.Íl'ipal i11i~ i11 a lllUl'ill r1•vival. l~or a11 allloral ¡wrso11 l.o \\'i\111 

Lu joi11 ,t moral rc,·i,·,d, tlii:-; joy 11111st IJ<! :-;uflicic11L lo compcnsalc for tite difl'crencc hclwec11 

tite co11sumplio11 of an amorill perso11 anti tite co11su1nplio11 of a moral pcrso11. 

LcL J <lenotc t.hc valuc i11 u11it.s of co11su111ptio11 of Ll1c joy rcccivcd by ca.ch parlicipnnL 

i11 a moral reviva!. Fro111 ol,scrvi11g tl11: 1,cliavior oí pcoplc who pnrticipat.c in 1110ml rcvivals, 

it sccrns rcali:;lic to ilss11mc thal J Í:-; positivcly rcl,tLcd lo thc nurnbcr o[ participanLs in 

IS 
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t.lw 1110ml n·viviil. 1!
1 Spt:cificall_v, \\'1'. ass11111<: t.l1at. 

( l ') 

\\'hcrc JI.fu is Lhc rnt.io of amoral pcoplc to moral pcoplc bdorc Lite 1110ml reviva! ami Ali is 

1.he ratio of amoral pcoplc Lo moral pcoplc afLcr Lhc moral reviva l. Tl1c difl'erc11cc, 1\10 - M,, 

i:-; t.ltc dccrcasc i11 tite ratio oí illlloral pcople to moral pcoplc as a rc:-;ulL of Lite Jlloral rc,·i val 

· ;i11cl is a11 i11crca:-;i11g f1111clio11 of tite 1111111bcr of participa11t:-; i11 tite moral rcvival. 111 cquatio11 

( 1, ), 1.111• par.11111:1.cr ¡1 dd1•r111i1ll's ltow 11111ch joy il 11wral n•vi\',d µ;ivt•s Lo t!iicli pa rl. icip:i11l. - - . ... . 

¡\ 1. 

Wc are i11LcrcsLccl in tl1c possiblc cxistcncc of pairs (Mu, M,) such thaL a moral reviva! 

is fcasiblc. Define l-l'(M1) = Dl,,,=,\/1 - CIM=Mi. Thc fu11clio11 W(M,) gives L11c <liffcrcucc 

lict,,·c<'.11 t.lie consurnpLion of an amoral person an<l Lhc co11sumptio11 of a moral pcrso11 after 

;1 liy¡,oLheLit:al 1noral rc,·ival thaL reduces t.lw ratio of amoral pcoplc Lo mornl peoplc Lo M1. 

This fu11ct.io11 JcLcrminc:-; Llic ,·aluc of J LhaL is ueccssary for cadi parlicipa11L Lo wa11L f.o 

.10111 a. 111oral reviva.! tltat rcd11ccs tite ratio oí amoral peoplc to moral ¡>copie to M,. 

111 Figure 8 Lite Lltick locus dcpicts thc fun ction W(Mi), givcn individual choice of 

· Lite fradion oí resourccs allocaLc<l Lo g11ar<li11g against prc<la.Lion. Equalions (9) and ( 10) 

togcther imply tl1at W(M1) is a dccrcasing fu11ctio11 of 1'11, that W(J\fi) is convex, al 

lc:ast for srnall valucs of ,\/1, alld Lhat lim,11,-u W(M,) = oo. Tlic farnily of Lhi11 loci depicL 
. - . . . . 

fur ,·arious possiblc \'alues of ¡\fu liow tl1c vnl11e of J dcpc11ds 011 :'11 • In Figure 8, a11y tliin 

luc11:; :issoci:i.Lt:d wit.lt a vnlttt! of Mu s111allc r tlian Mü lies l><dow Llic tliick loc11s, 1.hc tlti11 

locus associatcd wilh M,; is jusL tangcnL lo Lhe thick locus, ai",d any thi11 locus associat.cd 

witli a. valuc of Mu largcr Llwn M0 intcrsccls thc Lhick locus. Thus, givc11 Lhc form oí 

ll'('M,) anJ givcn thaL ./ is ;111 i11 t:rca.-;i11g f1111ctio11 of :\/u - 1\11 , and ass11111i11g t.li:il. f' ts 

:rnflicic11Lly largc, Figure 8 shows Lltat Ll1crc cxist.s n 11011c1npt.y set. oí pairs (ti·lu, 1\11 ) wiLh 

in'l'his fcal.urc of a 111ornl r•.'\'i\'al cxe111plifil's whal. Laure11r(' la1111ar.co11c ( 1 !)!)2) rcfcrs as "posil-ivc benclit,-; 

fro111 ·parlicipalory crowdi 11g ' ". la1111acco11c foct1St's 011 ways of i11lt'1"11ali1.i11¡; thc associatcd cxl-t'rnalit.y. 
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O< J\10 ::; Mu::; O a11<l /lft. <; Mu s11d1 tha.t .J = p(i\Ju - Mi);:::: IV(M1), 111 otltcr words, 

l'or va lues of 1\J cqual to or largcr tha.11 M0 1 there exist values of M, such lhat lhc joy 

rcceived by each participa.nl in a moral rcviva.l woul<l compe11salc for thc <lifferencc bctwcen 

tite consumption of nn amoral pcrson a11<l the consumptio11 of a moral pcrso11 after thc moral 

reviva!. Note that M0 is positive but, give11 that p is sulficicntly large, less tha11 O. 

This ana.lysis implics that, if M is lcss tha11 Mü I the11 a rnoral reviva.l is not feasible. 

Out, as AJ steadily incrcases over ge11eritlio11s1 whe11 1\1 - rcachcs or cxc~e<ls 1\,J; 1 a mora.! , 

reviva! becomes feasiblc. Figure 8 i11dica.lcs that, if a moral reviva! occurs wltc11 tlic rntio 

of amoral people to moral peoplc is M0 1 then the ratio of amoral pcople lo moral pcoplc 

after thc moral reviva) must be /11¡'. But, if a moral reviva! <loes 11ot occur u11lil the ratio 

of amoral peoplc lo morill pcoplc is larger tha11 J\10 1 the11 the ratio of amoral people to 

. m<?.r:il people aíter the moral reviva! ca11 be eitlicr somcwha.t smallcr or somewlta.t largcr t.ha11 

M~. Nevertheless, although as Mu in creases the range of values of M0 - .M1 associa.ted 

with a feasible moral reviva) also increases, for a moral reviva) to be feasible the number oí 

participants must nevcr be either too small or too large. 

Given /11 ;:::: M; 1 the actual occurrence of a moral reviva! requ1res two ad<litional 

conditions. Firsl, someone (a lea<ler) has to recognizc that a m~ral reviva! is feasible . Seco11d 1 

tha.t person has to be able to coordina.te the participation of amoral people in the moral 

rcvi val to make Mo - /111 just large enough to achicve an acLual pair ( Mu, M 1) that 

satisfics J = p(Mu - /111) ;:::: W(.M1). Figure 8 also shows that, -g(vc.-1 M ;:::: M~, thc 

minimum value oí /110 - J\11 that woul<l satisfy J = p(Mo - Mi) ;:::: W(Mi) <lecrcascs as 

. !vfu in creases, at least locally. Thus, thc longer that a moral revi val is <lclaycd, the smallcr is 

the mínimum number oí participants that a feasil.Jle moral reviva! rcquires an<l, hcncc, that 

Uic lca<le r h .u; lo coor<linalc. 

With collective choice of the fractiou oí resources allocalc<l to guarding against prcdation 

lhe analysis would be simila r, exccpt that the function W(Mi) woultl jump dowu to zcro 

a l J\1 equal to µ. Although ¡1, is sma.ller than O, if ¡1 were a.t least as largc as M~, thc11 

··.··: :< <J;/i'. ···· ·•·· 
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;1. 111oral reviva! st.ill wo11ld IH! Ít!asil,lc l,don! 111oral dl'.Cay t•11dt!d wit.h llw t:q1ndi:,mt.io11 of LIH' 

co11 :rnmpLio11 of moral a.nd amornl pcoplc. Out, if /~ wcrC! :rnrnllcr llt1111 J\J~, thc11 collccliv<· 

choice of the fracLion of resources allocaled lo guar<ling would cause the co11s11mptio11 of 

moral and amoral people to be cc¡ualizcd an<l moral dccay to cnd bcforc a. mornl reviva! 

IH•C,llllC foasiblc. Th11s, hy li111iLi11g tl1<: polc11tial cxL<!llL of 11wral d<!rny, rollccliv1! choice of 

tite fra.ction of resources a.llocalcd lo g11ardi11g also might prcvcnt. t.hc ratio of amoral pcoplc 

lo moral pcoplc frorn bccomiug la.rg<: e11ough Lo rnakc a 1110ml revivnl feasililc . .. __ 

Following a. moral reviva!, beca.use thc fractio11 of peopl<: who arn amoral Itas dcrrcas1•d, 

thc consumption of an amoral perso11 is much largcr rcln.Livc to .Lhc co11su111pLio11 of a moral 

person than bcfore the moral revival. As a rcsull of this reversion to a. prcvious pattern of 

rcwards to productivc and pre<lalory aclivitics, the prcvious tre11d of moral dccay resumes. 

The ratio of amoral people lo moral pcoplc an<l thc ratio of prcdators lo producers agai11 

i11crease from general.ion lo gencration. In sum, this thcory suggcsts tha.t stcady moral <lccay 

is normal, but tha.t pcrio<lic moral reviva.Is prevcnl the ratio oí amoral people lo moral people 

from reachi11g a long-run ec¡uilibrium. 

8. Summary 

V-./c bcgan by analysing thc dclcrmination of the ra.tio of prc<lators to pro<lucers and the 

consumplio11 of 1t'loral a11d amoral peoplc witliin a. gcncralion, laki11g thc ratio of amoral 

pcoplc Lo moral pcoplc as givcn. This analysis focused on lhc inlcraction bc lwcen tite choice 

of amoral peoplc to be prod11ccrs or prcdators an<l Lhc choice of produccrs of lhc fraction 

of Lhcir rcsourcc:; Lo alloca.tc to g11ardi11g againsl prc<latio11. Wc foun<l lhat, witli cithcr 

individual choice or collcctivc choice of the fraclion of rcsourccs allocale<l to guar<ling, as 

long as tl;c· ratio of arn?ral pcoplc lo moral pcoplc is nol too largc, a.11 of lhe amoral people 

cho0se to be prc<lators, a nd amoral people consume more moral peoplc. This last implicatio11 

is apparenlly rcalistic, a.n<l it providcd the basis for our subsequent a.nalysis of the evolulion 

of thc ratio of prcda.ton; to pro<luccrs ovcr gc11eralio11s. 
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Wc also Sil.W how, if thc ratio of amoral p<!oplc to moral pl~oplc wcrc s11!Iicic11lly larg(!, 

collective choice of the fra.ction of rcsourccs allocatcd lo guardi11g against predatio11, by 

allowi11g preclation to be deterrcd, woul<l increase the consumption of moral people. 111 

a.<ldition, wc fot111<l that with arnornl peoplc consumi11g more t.l1a11 111ora.l pcoplc, cvcryonc 

co11sumcs more l,lian h1: 01' slic would ha.ve ir t.hc rntio or illllOJ'rll pcoplc l.o lllOl'al f><!opl<' \\'('.I'(' 

largc cnough Lo cqualiz.e Llie t:011su111ptio11 oí 111oral a11d amoral J>l~oplc. Tliis n::rnll. olil.ai11s 

cvcn though with collectivc choice of the fraction of rcsources allocaLed to guar<ling against 

pre<laiion equalization of thc co11sumptio11 of inornl a.11d 11111oral pcoplc would be associated 

with. prcdation being <leterred. 

\Ve thcn ana.lysed ilic cvolution of thc ratio of preclators to procluccrs over generations. 

For Lhis ¡rnrposc wc dcvclopcd tlicori es of moral <leca.y and moral reviva!. As long as amoral 

pcoplc co11s11111c 1110n: Ll1a11 111oral pcoplr, adopti11g a disposil.io11 1.o he 111oral is privatcly 

costly. J\t:cordi11g Lo Olll' thcory o!' mornl dccay, altltough moral pare11Ls try to i11t:ukatc thcir 

sons and daughtcrs with a dispositio11 to be moral, because a clecision to a.<lopt a dispositio11 

to be moral is priva.tely costly, the fraction oí pcople who choose lo a<lopl a <lisposilion to 

be moral <lecrcascs ovcr gc11cra.tio11s. Conscqucntly, as a result of the higher consumplion 

of amoral peoplc: thc rntio oí a.moral pcoplc lo moral people aud thc ratio of preJators lo 

producers increase from genera.lion lo gcncra.tion . \Ve also found thal collective choice of 

the fra.ction oí resomccs allocaled lo g11ardi11g would limit lite pol.c11tial cxlcnt of tliis 1110ml 

dcca.y. l3ut, as lo11g <1s ,1111ornl pcoplc co11sun1c 111orc than moral pcople, t:ollccti\'c cl1oit:c of 

lhe fra.ction oí resources allocaie<l lo gunrding would not prcvcnt llloral <leen.y. 

By increasing lhc ratio oí amoral pcoplc to moral peoplc, moral <lecay <lecrea5cs thc 

. <lifference between the consumplion of amoral an<l moral pcople. Dul, although in almosl 

a.11 ages an<l societies co11lemporary obscr\'crs bemoan stcady moral ·decay, wc rnrcly, if ever, 

S(·lcm io obscrvf: socicl.ies i11 which tire ratio oí amornl people to moral pcople is so largc 

lhn.l l.hc co11sumplio11 of a1nora.l pcopl<! n.11d moral pcoplc \\'ho are olhcr\visc ide11l.ic;il is· -

cqualizcd. This 0L:-;crvatio11 lcd us (.o dt:vc:lop a. tlicory lhal. allows Lll<l possibilil.y of pcriodic 
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mornl revivals. 

l 11 a mor;d reviva! a li11it1\ 1111mlier uf prcvio11sly atlloral pco¡,lc si1111ilta11cowdy adopl. a 

disposil.io11 l.o he moral J\cr.ordi11g lo ot1r tltcory of moral reviva!, caclt parlicipa11t in a- lllOl'ill 

reviva! rcccives an amourü oí joy from pnrticipnting tlta.t is positivcly relatcd lo lhe 11umbcr 

of parLicipants. Tite Lltcory implics Lh,LI. a. stca.dy increasc ovcr gc11cra.lio11s in Lite ratio of 

amoral pcople to moral peoplc evcntually causes lhe <lifferc11ce bctwee11 the co11sumplio11 of 

an amoral person and tite co11s11mption oí ,t moral pcrson to hccotlle s11rnll cnough rcl.1.tive Lo 

tite potcntial joy from joining a. mornl rcvivnl lo make a moral reviva! íeasible. lmporta11tly1 

· ltowever, for a moral reviva! lo be fcasiblc lhe 11umbcr of parlicipa11Ls ca.nnol be eitltcr loo 

small or too large. Tltis suggestcd pa.Ucrn oí steady moral dccay i11tcrrnple<l a11d rcvcrscd by 

pcriodic moral reviva.Is explai11s wlty, alLltough Lhc ratio of amoral pcoplc Lo moral p;~ople a11d 

tite rcsulti11g ratio oí pred;tlors Lo pro<luccrs lypically i11crca:;c from ge11eratio11 to gencration, 

socic tics rarcly, if evcr, are u11fortu11atc cno11gh lo reacli a Pardo inferior cquilibrium i11 wlticli 

the consurnption oí amoral pcoplc a11d rnornl pcople is equalized. 
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