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Cuvant inainte de Gheorghe DOLGU

Nicholas Georgescu-Roegen
— un strdlucit epistemolog —

Studiul pe careil prezentam n aceasta editie bilingva afost scris de Nicholas
Georgescu-Roegen caintroducere lavolumul sau aparut sub titlul de , Analytical
Economics Issues and Problems’, Harvard University Press, 1966, cu o prefata
de Paul Samuelson.

Nicholas Georgescu-Roegen, unul dintre marii economisti ai secolului XX,
un pionier Tn economia matematica si fondatorul bioeconomiei, s-a nascut la
Constanta, n februarie 1906. Si-a facut studiile secundare la Liceul Militar
»Niculae Filipescu” de laManastirea Dealu, Targoviste, iar in 1926 si-a obtinut
licentaTn matematica la Universitatea din Bucuresti. Tn 1930 a devenit doctor in
statistica la Universitatea Paris (Sorbonne), unde a studiat sub Tndrumarea lui
Jacques Borel, de la care a preluat interesul pentru termodinamica. A facut cer-
cetari postdoctorale la University College, Londra, cu Karl Pearson (1930-1932)
si la Harvard University, Boston, Ma (1934-1936) cu Joseph Schumpeter. Prin
formatiasi creatiasa, €l agjunssi reprezinte o foarte fericita expresie aimbinarii
spiritului roménesc cu cel vest-european si cel american. A fost profesor la
Vanderbilt University, Nashville, Tennessee, SUA, profesor asociat lamulte ate
universitati din Americade Nord si de Sud, Europa, Asiasi Africa, iar lucrari ae
sale au aparut Tn numeroase tari din lume. Sa semnalam aici ca ,Analytical
Economics’ a aparut in Franta sub titlul , La science économique — ses prob-
lémes et ses difficultés’, Paris, Dunod, 1970, cu o prefata de Henri Guitton.

American Economic Association i-a decernat titlul de,, distinguished fellow”
n 1971, iar in 1973 a devenit membru a Academiel Americane de Arte si
Stiinte. Tn 1991, Academia Romana |-a primit in randurile sale ca membru de
onoare.

Tn 1990, la Institutul National de Cercetari Economice s-a decis, lainitiativa
acad. Tudorel Postolache, directorul institutului, editarea operelor complete ale

1Tn editiaroméana a,, Operelor complete”, pregitita sub coordonarea generali a acad.
Aurd lancu, volumul 1V ,Economie analitici — Teme si probleme” a fost ingrijit de
regretatii dr. IThor Lemnij, prof. univ. dr. Ludovic Tovissy, precum si de prof. dr. Liviu
Groza. El aaparut in trim. | 2000.
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lui Nicholas Georgescu-Roegen, Tn cadrul unui vast proiect de valorificare a
gandirii economice romanesti si universale. Volumul | ,,Omul si opera’ acuprins
notele autobiografice ale lui Nicholas Georgescu-Roegen?, un eseu intitulat
»Filosofia mea de viata”, precum si opiniile unor contemporani — romani si
straini — despre personalitatea si opera marelui economist.

Volumul 11 seintituleaza ,, Economia Roméaniei”, volumul 111 ,,Metoda statis-
tica”, volumul 1V ,,Economiaanalitica”, volumul V ,, Legea entropiei si procesul
economic”, volumul VI ,Energia, resursele naturale si teoria economica”, iar
volumul VII (in curs de pregitire) , Epistemologia roegeniani”. Coordonarea
generala a acestei Tntreprinderi editoriale, unice, cred, Tn lume, 1i apartine acad.
Aurel lancu.

Tn 2006, cu prilejul centenarului nasterii sale®, laAcademia Romana (dar si n
ateinstitutii) i s-au omagiat, Tntr-o sesiune stiintifica, personalitatea si opera. Au
prezentat comunicari acad. Tudorel Postolache, acad. Aurel lancu, acad. Viorel
Barbu, acad. Marius losifescu, acad. Radu Voinea, prof. dr. Gheorghe Zaman,
membru corespondent al Academiei Romane, prof. dr. Constantin |onete, mem-
bru de onoare al Academiei Romane, alti cercetatori , printre care semnatarul
acestor randuri.

Contemporanii sii |-au caracterizat ca fiind ,un mare savant si patriot
roman”, ,,un savant a lumii”, creatorul unei noi paradigme in stiinta econo-
mica”, ,0 personalitate extraordinara”, ,un spirit in avans fata de timpul sau”.
Omagiul suprem i |-a acordat Paul Samuelson, care I-a numit , savant intre
savanti, economist intre economisti”.

Despre contributia care formeaza subiectul acestel editii bilingve si notam,
mai Tntéi, ca la dorinta expresi a lui Nicholas Georgescu-Roegen, ea a fost
inclusa nu in volumul 1V ,, Economie analitica”, ca in editia americana unde
»unele elemente de orientare Tn stiinta economica” figureaza ca,,introducere”, Ci
n fruntea volumului VI ,, Epistemologia roegeniana”. Acelasi Samuelson, citat
mai sus, 0 considera ,,un expozeu de o noutate absoluta, amplu si profund, care
merge pana lafundamentel e posibilitatilor unei stiinte economice pur cantitative
sau —n cazul de fata — ae unei stiinte pur cantitative referitoare lalumeafizica
si biologica”. Tot el scria mai departe: ,, Desfid pe orice economist informat sa
ramana satisfacut de sine, dupa ce a meditat asupra acestui eseu”.

Tn ceea ce il priveste pe autorul prefetei la editia franceza, profesorul Henri
Guitton, el considera ca ea ,ar trebui sa constituie cartea de capitéi a oricarui
student modern”. El marturiseste ca a visat intotdeauna si scrie 0 asemenea
introducere.

2 Asacum avea sa precizeze Nicholas Georgescu-Roegen in prima noastra intélnire,
Tn 1969, si-a adiaugat Roegen lanumele de familie, pentru a se deosebi de alti Georgescu,
pe vremea cand colabora la Gazeta Matematicd. Roegen este o anagrama de la
Georgescu si se citeste cum se scrie.

3 Nicholas Georgescu-Roegen s-a stins din viata in .... Urna funerara se afla tntr-un
mormént din sectorul rezervat Academiel Roméane din Cimitirul Belu din Bucuresti.
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Georgescu-Roegen Tnsusi subliniaza, despre , Unele elemente de orientare in
stiinta economica”, ca ,, preocuparile epistemologice au fost sursa de inspiratie
din aproape toate lucrarile mele, desi aceasta relatie nu este Tntotdeauna eviden-
ta". El crede ci Tn materie de economie discutiile cu caracter epistemologic au
fost Tn trecut ,putin cam sterile’. Tn acest studiu, spune e, problemele sunt
explorate ,,mai amplu si mai in profunzime decét s-afacut in trecut”. Problemele
sunt urmarite , dincolo de hotarele economiei si ale stiintelor sociale”. Totodata,
studiul reflecta concluziasaca ,, in opozitie cu ceeace se credeain general, multe
probleme cu care economistii se confrunta nu sunt proprii doar domeniului lor
particular. Ele se punsi instiintele fizice, cu singuradiferenta ca ele nu afecteaza
toate domeniile particulare”. lar daca aceasta omniprezenta n-a fost remarcata
mai curénd, aceasta se datoreaza faptului ca filosofia stiintei contemporane
ignora total existenta unor stiinte pur fizice, precum chimiasi structura materiei,
casi numai vorbim de disciplinele biologice si sociale”. Lipsea o punte care si
lege, Tn literatura filosofica moderna, fizica teoretica de economie.

Alte precizari roegeniene, care usureaza intelegerea eseului de fata, aceasta
chintesenta a gandirii epistemologice roegeniene, gasim in studiul , Filosofia
mea de viata”*. De aici aflam ca, dupa Nicholas Georgescu-Roegen, a face
filosofie Tnseamna , atrata, cu deplina libertate de spirit, probleme care nu pot fi
testate la un banc de proba”, a-ti pune ,, intrebari despre lucruri, despre naturalor
si desprerelatiile dintre acesteasi spiritul uman”, sau mergand si mai departe, a-
ti pune intrebari despre intrebari. Viziuneafilosofica aunei persoane , esteinflu-
entata de intdmplarile pe care le-a trait, atét prin contact cu diverse medii eco-
nomico-sociadle (de exemplu, cel din Roménia antebelica — ,tara agrara
suprapopulatad” la care tezele economiei neoclasice nu se potriveau cétusi de
putin), cét si cu diverse lumi intelectuale, precum cea a lui Borel, conducatorul
siu de doctorat de la Sorbona, a lui Karl Pearson, magistrul siu de la Londra,
sau Joseph A. Schumpeter, magistrul sau de la Harvard (SUA).

Tn acest studiu, titlurile alese reflecta atat accentul pus pe unele dintre con-
tributiile saleladezvoltareateoriel neoclasice (ca, O reprezentare andlitica aciclu-
rilor economice prin intermediul undelor asimetrice”, sau “Vilfredo Pareto: Ambi-
guitatea functiei de productie’, ,Procesul analitic: fluxuri si stocuri”, , Tipuri de
procese de producti€’, ,, Crestere versus dezvoltare”), casi unelelinii-forta ale con-
tributiilor sale anti-neoclasice, ca,, Diaectica versus aritmomorfism”, , Dialectica
si similes’, ,,Homo Sapiens, animalul exosomatic”, , Termodinamica si raritatea
economica”, ,, Destinul prometeic al umanitatii”, ,, Bioeconomie si evolutie” etc.

Tn primele patru capitole ale , Elementelor de orientare” sunt nu mai putin de
patruzeci de paragrafe tratand fiecare o problema de filosofie a stiintei, deci de
epistemologie.

Nicholas Georgescu-Roegen are propria lui viziune despre aparitia si dez-
voltarea stiintei, pe care o leaga de instinctul utilitar sau instinctul (accidental)

4 Inclus in volumul | de Opere.
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de curiozitate gratuita, dar si de economia de gandire pe care 0 permite clasarea,
initial taxonomica, iar apoi logica. El, casi alti ganditori, subliniaza importanta
aplecarii filosofilor din GreciaAntica asupranaturii conceptelor, arelatiilor din-
tre ele si, mal ales, apreocupirii lor de causa rerum. El nu se indoieste ca avan-
sul Tn dezvoltarea stiintei teoretice a contribuit la ascensiunea Occidentului si
dominatia lui asupra natiunilor de pe ate continente (colonialismul). Céci, spre
deosebire de civilizatia greaca, ,, culturile vechi din Asianu au gjuns niciodata sa
dezvolte ideea de cauzalitate. Ele nu puteau si lege silogismul logic de agorit-
mul cauzal si si organizeze teoretic cunostintele empirice”. Caci, intre altele,
stiinta teoretica este o sursa permanenta de idei experimentale. Ea este, anato-
mic — cunoastere ordonata logic, fiziologic — 0 secretare continua de idei exper-
imentale si teleologic — un organism n cautarea de cunostinte noi.

El face insd si distinctie intre stiinta teoretica si stiinta in general si aprofun-
deaza diferenta dintre conceptele aritmomorfe si cele dialectice, care comporta
faimoasel e penumbre, permit intelegerea schimbarii (calitative), schimbare cali-
tativa greu de reconciliat cu schematismul aritmomorf. Precizandu-si viziunea
epistemologica, el face Tn permanenta referinta la marile repere intelectuale — de
lagrecii antici la ganditorii moderni si contemporani care s-au ilustrat in fizica,
matematica, filosofie etc.

Nicholas Georgescu-Roegen se ocupa de problema identitatii sau, mai bine
spus, aidenticitatii, cici de asa ceva e vorbadeindata ce el serefera laelemente
cu , aceessi calitate”. Dupa cum se opreste asupra distinctiel dintre histerezisul
fizic si factorul istoric n biologiesi stiintele sociale. Tn zeci de cazuri, € Tsi pune
la punct instrumente conceptuale cu care edifica, am putea spune, propria sa
filosofie a stiintei. Tn aceasta categorie intra si reflectiile sale despre timp,
predictia temporala, evolutie, irevocabilitate si sigeata timpului, aparitia ter-
modinamicii (legeaentropiei) Tn primajumatate a secolului XI1X si perspectivele
pe care ea le-a deschis, pentru o altfel de Tntelegere decét cea mecanica a
[ucrurilor, proceselor.

Originalitatea roegeniana trebuie cautata nu atét la nivelul acestor instru-
mente, cét la nivelul ansamblului, a edificiului indltat cu ajutorul lor, care este
propria sa epistemologie.

O epistemologie care separd conceptele (aritmomorfe si oglindind procese
reversibile) ale mecanicii de conceptele (diaectice, oglindind procese irever-
sibile, irevocabile, evolutive) caracteristice — unele — lumii fenomenelor naturale
supuse legii termodinamice a entropiel sau lumii biologice. O epistemologie n
care Nicholas Georgescu-Roegen se inspira din preocuparile magistrilor sai
Borel si Pearson (acesta din urma cu a sa Grammar of Science).

Epistemologia economicd roegenianid este cuprinsi in concluzii generale
pentru economisti, respectiv capitolul 5 din Introducere; gasim in ea atét o criti-
ca aabordarilor neoclasice sau proprii lui Keynessi Marx, o viziune asupra pro-
cesului economic si stiintei economice, asupra omului cafigura centrala a aces-
tui proces, araritatii si valorii economice, asupra finalitatii si mijloacelor proce-
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sului economic, cét si asupra unor elemente ae cadrului institutiona propriu
unei societati si economii pe care le-am numi minim entropice.

Tn ceea ce priveste critica vechii paradigme in toate ipostazele ei, si consem-
nam ca, intre pacatele retinute de Nicholas Georgescu-Roegen, la loc de frunte
figureaza mecanicismul si ,,chimicismul”.

Mecanicismul este asociat mai ales cu Walras, care preconiza,, transformarea
stiintei economice ntr-o stiinta fizico-chimica” si cu Jevons care visa , recon-
struirea stiintei economice ca mecanica a utilitatii si interesului personal”. Ca
despre ,,chimicism”, este abordarea care se regaseste la ganditori ca Max Weber
sau Walter Eucken (tipurileideale, care ar existain orice acatuire institutionala).

Cassi reprezentantii scolii istorice germane, Karl Marx sau Thorstein Veblen
(o Tnsemnata sursa de inspiratie pentru Nicholas Georgescu-Roegen), Nicholas
Georgescu-Roegen denuntd caracterul anistoric a abordarii neoclasice si, in
plus, subliniaza lipsa ei de relevanta pentru societitile traditionale din tari sub-
dezvoltate, care constituie majoritatea populatiei globului. El se separa si de K.
Marx Tn ceea ce priveste aparitia exploatarii, premisel e acesteiafiind dezvoltarea
organelor exosomatice, care nu mai sunt proprietate individuala, inalienabila, a
omului, ca si resursele psihicului uman, cum sustine contemporanul nostru
Tudorel Postolache. Dupa cum se separa de K. Marx si neomarxisti n privinta
rolului industrializarii in dezvoltarea societatilor traditionale.

Referitor la procesul de productie, acesta este privit nu ca un produs circular
inchis, asa cum fac neoclasicii, ca Jevons, de exemplu, sau contemporani ca
Leontief, ci ca un proces implicand schimburi esentiale cu mediul (natura) atét
lanivelul inputurilor (materii prime minerale, de exemplu), cét si a outputurilor
(deseurile). Naturanu ofera daruri, cum credeau clasicii, neoclasicii sau K. Marx
(schemele reproductiei), Tn pofida intuitiilor diferite ale unui William Petty
(muncaeste tatal valorii, iar natura, mamaei) sau ale unui Ricardo (cu conceptia
sa despre raritatea pamanturilor si originearentel diferentiale) sau chiar ale unui
Marshall si ae cétorva economisti englezi. Caci, asa cum subliniaza si Mark
Blaug, , stiinta economica moderna a abandonat in buna masura ideea necesititii
unei teorii specifice ale rentei solurilor. Tn echilibru stationar pe termen lung,
productia totala se reduce la salarii si dobanda, remunerarea muncii si a capi-
talului — nemaiexistand un al treilea factor de productie — iar teoria rentei dife-
rentiale nu mal este interesanta decat ca o prima aparitie a principiului marginal
n teoria economica”®.

Procesul economic este, dupa Nicholas Georgescu-Roegen, nu unul circular,
Ci un proces unidirecsional, adica entropic. El este un proces entropic si prin
inputuri, caci epuizarea resurselor minerale sporeste entropiainalta din mediu, si
prin outputuri, caci deseurile — degradabile, dar si, practic, nedegradabile — sunt
daunatoare vietii, iar managementul lor comporta costuri.

5 La pensée economique, Oeconomica, Paris, 1999,
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Nicholas Georgescu-Roegen extinde frontierele procesului economic atét
cét si cuprinda si natura, care nu mai face daruri. Tn sistemul de gandire roe-
genian ,totul se plateste”, nu exista , free meal” — mancare pe gratis. Totul are
un cost entropic. Entropia nu este reversibila prin forta stiintei, asa cum crede
un John von Neumann sau un Paul Samuelson (pe care Nicholas Georgescu-
Roegen il admira, chiar daca o teorema roegeniana 1i este gresit atribuita, si il
admira atét de mult incét i-a dedicat volumul Energy and Economic Myths,
aparut in 1976).

Procesul de productie este un proces entropic intrucét omul, animalul exoso-
matic, a devenit dependent (adict) de organele sale exosomatice (tehnica) si de
confortul pe care acestea i-l asigura. El este ca pestii zburatori, ai caror solzi
s-au transformat Tn aripi si care au devenit dependenti de vazduh (ce splendida
metafora!!!). El consuma tot mai multa entropie joasa, neglijand riscul tot mai
mare ca planeta sa devina improprie pentru (supra)vietuirea speciei umane.

Dezvoltareatehnicii este privita caun fel de evolutie biologica accelerata, iar
trasaturi psihice, caracteristice omului, independent de sau Tn functie de cadrul
institutional, influenteaza actele omului (acte de alegere) in cdBmpul activitatii
economice. S notam Tn aceasta privinta ca Nicholas Georgescu-Roegen se
numara, Tn anii ‘30 ai secolului trecut, printre pionierii teoriei anticipatiilor®.

El introduce un concept de raritate si de utilitate care depaseste viziunea
ricardiana si toate viziunile ulterioare, le depaseste Tn masura in care implica
entropia si vine cu 0 noua abordare a valorii economice, implicand acelasi ele-
ment si valorificand intuitiile lui W. Petty despre munca si natura cafiind cel doi
parinti ai vaorii.

Tn aceasta noua economie politici — bioeconomia- ,, abordrile aritmomorfe’,
inclusiv modelele matematice, au drept de cetate in masura in care au o valoare
explicativa, didactica, dar trebuie sa lase prioritatea conceptelor dialectice.

La Georgescu-Roegen, procesul de productie are astfel dimensiuni termodi-
namice, este ,,0 fizica avaorii economice’ si de carei legi sunt ,cele mai eco-
nomice” dintre legile fizicii, dupa cum are dimensiuni biologice, intrucét
»adictiaomului fata de instrumentel e sale exosomatice genereaza o problema de
supravietuire a acestuia, care nu este nici numai biologica, nici numai economi-
ca, ci bioeconomica”.

Viziunea despre procesul de productie atrage 0 noua viziune despre obiec-
tivul economiei politice (administrarea resurselor rare), despre raritate
(implicénd entropia), despre utilitate (obiectele utile trebuie si Tncorporeze
entropie joasa) si despre valoare (care depinde si de consumul mai mare sau mai
mic de entropie joasa).

Tn aceasta perspectiva bioeconomici, bucurarea de viata (enjoyment of life)
apare ca scop a productiei, care poate fi atins prin aranjamente institutionale,
tehnice si comportamentale menite si asigure reducerea costurilor entropice si
deci supravietuirea c&t mal indelungata a speciel umane.

6 Si nu expectativelor, cum de neinteles este tradus in unele texte cuvantul englezesc
expectations.
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Daca ar fi sa discernem o lege economica fundamentala a societatii si econo-
miei minim entropice preconizatda de Nicholas Georgescu-Roegen, aceasta ar
oglindi ca scop a productiel bucurarea de viaza si ca mijloc minimizarea con-
sumului de entropie joasa. Prin bucurarea de viata trebuie inteleasa prelungirea
cat mai mult posibil aduratei de existenta a speciei umane.

Pentru Georgescu-Roegen economics devine bioeconomics. El avea de altfel
n vedere un tratat de bioeconomie, care ar fi urmat sa apara la Pergamon Press,
proiect care, din pacate, a ramas nefinalizat.

De notat ci aparitia volumului ,Analytical Economics’(1966) si deci a stu-
diului introductiv care face obiectul prezentei editii bilingve se situeaza ntr-un
moment Tn care se intensifica interesul pentru epuizarea resurselor minerale,
poluare etc. Tn 1971 aparea faimosul raport catre Clubul de la Roma intitulat
,Limits to Growth”. Tn Energy and Economic Myths (1976) Nicholas
Georgescu-Roegen avea si se ocupe de concluziile la care gunsese grupul
Meadows, dar, totodata, sa se distanteze de diversi critici ai lui, mai ales de pro-
motorii ideii ,,mantuirii printr-o stare stationara”.

Laintanirile noastre de la inceputul anilor ' 70 ai secolului trecut, Nicholas
Georgescu-Roegen avea sa-mi infatiseze foarte viu si cu puternice argumente
punctul siu de vedere fata de diversele abordari ecologiste si antiecologiste. De
un deosebit interes mi s-a parut analiza sa privind asimetriile care exista intre
cele trei surse de entropie joasi care constituie Tmpreuna ,, zestrea entropica a
omenirii” —energialibera primita de lasoare, resursele de energie libera si struc-
turile materiale ordonate, ascunse in maruntaiele pamantului, analiza cuprinsa in
Energy and Economics Myths, care pune intr-o lumina geologica si totodata cos-
mica problema raritatii.

Managementul efectelor entropice ale procesului de productie nu poate fi
asigurat de mecanismele spontane ale pietei, deci aejocului preturilor. Ratiunea,
dupa Georgescu-Roegen, e smpla dar esentiala: nu se poate asigura prin cerere si
oferta un arbitrg intergenerational, pentru ca nu exista niciun sistem de licitatie
lacare sa participe si generatiile viitoare si care si impiedice generatiile prezente
sa consume mai mult decét strictul necesar din zestrea (neg)entropica a omenirii.

Alocarea resurselor rare va trebui deci sa fie altfel realizata. Din faptul ca
Georgescu-Roegen a preconizat ,,mondializarea’ resurselor din zestrea terestra
de entropie joasa rezulta ca devine indispensabila o autoritate mondiala, capa-
bila sa impuna reguli si restrictii, cam in felul in care Toynbee isi nfatisa
aparitia statului ca efect a necesitatii economice (gestiunea sistemelor de iri-
gatii, care implica un efort colectiv de duratd). Omul ca specie devine stapanul
constient a istoriei si instrumentul goanei dupa entropie joasi, aflata la baza
marilor migratii ale popoarelor, la cucerirea Americii de catre europeni, a
numeroaselor razboaie locale sau regionale sau chiar a razboaielor mondiale
care au jalonat istoria.



18 SOME ORIENTATION ISSUES
IN ECONOMICS. AN INTRODUCTION TO EPISTEMOLOGY

Societatea industriald, prin care Nicholas Georgescu-Roegen intelege socie-
tatea moderna, bazata pe exploatarea fara limite a resurselor epuizabile de euto-
pie joasa, va trebui sa lase locul unui alt tip de economie si societate, bazat pe
consumul minim de asemenea resurse.

O societate care se va lipsi de confortul industrial? Nicholas Georgescu-
Roegen respinge categoric 0 asemenea utopie. ,Ar fi inept si se propuna
renuntarea completa la confortul industrial permis de evolutia exosomatica.
Omenirea nu se vareintoarce la caverne si nici la copaci. Dar...” Si dupa acest
“dar” urmeazi elemente ale unui program bioeconomic minimal, cuprinzand
interdictii, limitari si schimbari comportamentale.

Din prima categorie a interdictiilor fac parte razboaiele si instrumentele
razboaielor. Din categoria a doua a limitarilor face parte reducerea treptata a
populatiei pana la un nivel care sa-i permita o hrana adecvata exclusiv pe baza
de agricultura organica.

Tot n aceasta categorie se Thcadreaza evitarea, la rigoare impusa legal, a
exceselor dencalzire, racire, viteza, iluminat, pe toata perioada pana la momen-
tul in care folosireadirectd aenergiel solare vafi devenit ceva obisnuit sau seva
fi rezolvat problema obtinerii de energie prin fuziunea controlata.

Din categoria schimbarilor comportamentale fac parte renuntarea la ceea ce
Nicholas Georgescu-Roegen numeste gageterie extravaganta si incetarea pro-
ducerii acesteia, larisipagenerata de moda, ,,aceasta maladie a spiritului uman”,
cum o numeste un autor citat de Nicholas Georgescu-Roegen, ori transformarea
bunurilor durabile Tn bunuri — prin proiectare — reparabile si de o folosinta real-
mente Tndelungata.

Programul bioeconomic minimal este un program de reducere a , depen-
dentel” omului de exosomatismul Iui, de comportament biologic normal din
punctul de vedere al intereselor speciei. El schiteaza contururile unei economii
postmoderne Tn care scopul oricarel productii — bucurarea de viata — este garan-
tat prin mijloace tehnice si moduri de viata permitand minimizarea consumului
de entropie joasa.

Tn masura in care masinismul industrial si economia de piata capitalista se
identifica cu modernitatea, economia programului bioeconomic minimal a lui
Nicholas Georgescu-Roegen reprezinta o economie postmodernd.

Universul economic roegenian are 0 elementaritate brancusiana. Nicholas
Georgescu-Roegen este un postmodern care epureaza gandirea economici de
ultimele vestigii mecaniciste, scientiste si aritmomorfe ale gandirii moderne,
reducénd-o la esentele ultime unde nu mai e loc de fetisisme sau deformari
datorate unui val maya si unde omul, acest animal exosomatic, raméane fata in
fatd doar cu ambientul siu supus degradarii entropice si pe care este condamnat
si-| protejeze daca vrea sa asigure dainuirea speciel sale.

n Incheiere se impun céteva precizari.

Prima este ca Tn acest cuvant-inainte sunt deliberat |asate la o parte indoielile
cu privire la caracterul ireversibil si irevocabil al efectelor legii entropiei, fie ca



UNELE ELEMENTE DE ORIENTARE IN STIINTA 19
ECONOMICA. O INTRODUCERE IN EPISTEMOLOGIE

vin din partea unor reprezentanti ai stiintelor exacte sau a unor mari economisti
way” cum rezuma Nicholas Georgescu-Roegen aceasta pozitie). Este normal ca
Tn aceasta privinta specialistii, mai ales din stiintele fizice, sa aiba ultimul
cuvant, sa transeze daca e posibil acest lucru.

A doua precizare se refera lainsasi revolutia roegeniana n stiinta economica.
O revolutie care nu mai retine nimic din vechile fundamente, din paradigmele
Tnlocuite. Ea a mers foarte departe, atét de departe, cét se poate, Th sectorul de
demolare, dar nu lafel de departe si Tn sectorul de constructie. Santierul sau este
inca plin de schele si macarale, ca sa parafrazam imaginea unui critic si istoric
literar.

A treiaprecizare este ca de mare folos in prezentarearevolusiei roegeniene ne
sunt conceptele utilizate de Kuhn si de Lakatos'.

Conceptele de paradigma, de stiinta normala (aici ,,economia standard”), de
anomalie casi de nou program de cercetare sunt forme cum nu se poate mai utile
pentru prezentarea demersului roegenian in contextul stiintei economice. Caci
avem de a face cu 0 noua paradigma comportand atét o noua, esential noua,
teorie, cét si un nou program de cercetare si un curent de adepti. Calitativ, nimic
nu poate afecta aceasta abordare in triptic, nici criticile laadresalui Kuhn si nici
propriile lui ezitari. Putem si Tnlocuim conceptul de noui paradigma cu noui
matrice. Abordarealui Georgescu-Roegen raméne o abordare revolutionara, fun-
damental diferita de ceaaclasicilor si neoclasicilor, de abordarealui Marx si cea
alui Keynes, casi de noile orientari filosofice si economice.

Ultima precizare ce se impune este ca acest volum bilingv, in care
“Introducered’ la Economia analiticd a lui Nicholas Georgescu-Roegen vede
pentru prima oara lumina tiparului Tn Romania, apare ntr-un context nou. Tn
lume, cum ar spune Allan Greenspan, fostul presedinte a Fed, s-au produs
schimbari tectonice. Eramateriilor prime ieftine pare sa fi luat sfarsit, iar schim-
barile climatice pun dramatic Tn evidentd efectele entropice ae activititii omu-
lui, care defrisnd paduri Tn Amazonia lipseste pamantul de plamanii lui si care,
puternic prin organele lui exogene tot mai raspandite geografic, este tot mai
vorace Tn raport cu resursele de entropie joasi, tot mai ,, productiv”’ Tn materie de
gaze cu efect de sera sau de deseuri care polueaza solul, apele curgatoare, marile
si oceanele. Omenirea pare ca intra cu adevarat, vizibil, in criza de timp pe plan
energetic n eforturile el de a trece la,,Prometeu 3”. Curentul Tmpotriva caruia
se situa Nicholas Georgescu-Roegen acum trei decenii isi schimba sensul.

Pe de alta parte, criza financiara si economica scoate n evidenta limitele
gandirii neoclasice puse n aplicare cam peste tot si resurectia instrumentelor de
sorginte neokeynesiana. Acum nu se mai jura decét pe distinctia dintre instru-

7 Acest Lakatos, ardeleanul convertit |a epistemologie, dar cu o biografie cutremura-
toare de fost comunist fanatic.
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mente anticiclice si instrumente cu efecte prociclice. Nu e cazul sa ne reamintim,
cu acest prilgj, de un alt membru de onoare a Academiel Romane, Anghel
Rugina, care, Tn Principia Oeconomica, sustine ca fiecare teorie ar avea campul
el de valabilitate?

Tn orice caz, daca asa cum sustineau unii contemporani, Nicholas Georgescu-
Roegen era un savant in avans fata de timpul siu, acum se pare ca timpul I-a
gjuns din urma, ca sa reluam o fericita formula a unui contemporan.






ONE

SCIENCE: A BRIEF
EVOLUTIONARY ANALYSIS

1. The Genesis of Science. We can look at science from several viewpoints,
for science is “a many splendored thing”. However, science has not been in all
places and at all times as we know it today. Nor has its modern form come to us
by fiat as some specific commandments revealed in the shortness of a single
blink to all men in every part of the globe. Science had a genesis and an evolu-
tion in the sense in which these terms are used in biology. The more we ponder
how science has radically changed over the last three or four centuries, the more
obvious it becomes that science is a living organism. This being so, we should
not be surprised that every attempt to define it by one single trait has failed.

To proceed systematically, | shal search first for the reason why science
cameto be, that is, for its causa efficiens (in the Aristotelian sense). From what
we can infer, this cause was the instinct of exploring the environment, an instinct
man shares with all other animals. Here and there, some tribes came to realize,
firgt, that knowledge gives controlling power over the environment (unfortu-
nately, over men as well) and consequently makes life easier for him who pos-
sesses it; and second, that learning what others already know is far more eco-
nomical than acquiring this knowledge by one’'s own experience. It was then that
man began to value the aggregate knowledge of al individuals in the communi-
ty and feel the need of storing and preserving this knowledge from generation to
generation. Science, in its first form, came thus into being.

It is clear then that the causa materialis (again, in the Aristotelian sense) of
scienceis stored communal knowledge, that is, the body of all descriptive propo-
sitions available to any member of a community and believed to be true accord-
ing to the criteria of validity prevailing at the time of reference. To take this
equation as a definition of science would be patently inept. On the other hand,
we must agree that the equation Is valid for all times and places, from the earli-
est cultures to those of today. Furthermore, the point disposes of the view that
science is the opposite of description. On the contrary, science cannot exist with-
out description.*

Furthermore, the equation set forth in the preceding paragraph applies not
only to sciences of fact —like physics or political science, for instance — but also

1 Cf. PW. Bridgman, The Logic of Modern Physics (New York, 1928), p. 175.
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STIINTA: SCURTA ANALIZA
A EVOLUTIEI SALE

1. Geneza stiingei. Putem privi stiintadin mai multe unghiuri, pentru ca stiinta
este , plina de splendori“. Ea nu a ocupat Tnsa in totdeauna si peste tot locul pe
careil ocupa astazi. lar forma samoderna nu ne-a parvenit, calao porunca divi-
na, revelata intr-o clipita tuturor camenilor din toate partile globului. Stiinta a
avut o geneza si 0 evolutie Tn sensul Tn care acesti termeni sunt folositi Tn biolo-
gie. Cu cét analizam mai profund modul Tn care stiinta s-a transformat radical in
ultimele trei sau patru secole, cu at&t mai evident ne apare faptul ci ea este un
organism viu. Asa stand lucrurile, nu trebuie sa ne surprinda ca orice Tncercare
de a o defini printr-o singura caracteristica se soldeaza cu un esec.

Pentru a proceda sistematic, voi analiza mai inté cauzele aparitiel stiintei,
adica causa efficiens (in sensul aristotelic). Putem presupune ca aceasta cauza a
fost instinctul de a explora mediul, instinct intalnit nu numai laom ci si latoate
celelalte animale. Ici si acolo, uneletriburi au ajuns sa Tnteleaga faptul ca, primo,
cunoasterea asigura o putere de control asupra mediului (din pacate, si asupra
oamenilor) si, prin urmare, ii usureaza viata celui care o detine; si, secundo, ca
anvita ceea ce dltii stiu deja este mult mai economic decét a-ti Tnsusi aceasta
cunoagtere prin proprie experientad. Asa a ajuns omul si pretuiasca tezaurul de
cunostinte al tuturor indivizilor dintr-o comunitate si sa Simta nevoia de a pastra
si de atransmite acest tezaur din generatie in generatie. Asa s-a infiripat stiinta
informasainitiala.

Este clar, deci, In ceea ce priveste causa materialis (din nou, n sens aris-
totelic) astiintei, ca stiinta este fondul comun de cunostinte acumulate, adica un
fond de propozitii descriptive la care au acces toti membrii comunitatii si con-
siderate adevarate pe baza criteriilor de validitate in vigoare in epoca respectiva.
Desigur, alua aceasta ecuatie drept o definitie astiintei ar fi o ineptie patenta. Pe
de dta parte, trebuie si constatam ca aceasta ecuatie este valabila Tn toate tim-
purile si Tn toate locurile, de la civilizatiile cele mai primitive pana la cele de
astazi. Tn plus, ea elimini opozitia dintre stiinta si descriere. Cici, stiinta nu
poate exista fara descriere'.

De dltfel, ecuatia prezentata in paragraful precedent se aplica nu numai
stiintelor despre fapte materiale — cum ar fi, de exemplu, fizicasi stiinta politica

1 Cf. P W. Bridgman, The Logic of Modern Physics, New York, 1928, p. 175.
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to sciences of essence, i.e., to mathematics and Logic.? Indeed, “p implies g and
g impliesr yields p implies r” is just as much a descriptive proposition as “an
acid and abase yield asalt”. Both propositions represent gained knowledge and,
hence, their meaning is apt to change as this knowledge increases. By now we
know that sciences of essence too have the privilege of discovering that not all
swans are white. Bernhard Bolzano was perfectly right in cautioning us, more
than a hundred years ago, that “many a fresh discovery remained to be made in
logic”.® Only the knowledge at which every individual inevitably arrives — such
as*“l am not you”, for instance — does not change with time. Nor do such propo-
sitions form the causa materialis at a science.

2. Evolution by Mutations. As already intimated, the animal instinct of learn-
ing did not suffice for acommunity to develop science: the community had also
to develop the utilitarian instinct to an appreciable degree so as to become con-
scious of the utility of storing al communal knowledge. There are examples of
tribes which have survived to modern times and which have not developed sci-
ence precisely because of their weak utilitarian instinct. This deficiency is
responsible also for other cultural patterns that are common to these communi-
ties and which seem to us equally puzzling. We must observe also that the sur-
vival of scienceless communities to our own time is due exclusively to their
accidental isolation from others. For, otherwise, natura selection — as any
Darwinist will instruct us — would have seen to their history’s ultimately being
brought to an end by the onslaught of other tribes which could put science in the
service of war. History showsthat even differencesin the level of factual knowl-
edge plays a paramount, if not decisive, role in the struggle between human soci-
eties. One can hardly doubt that had the European nations not acquired a vastly
superior amount of factual knowledge in comparison with the rest of the world
European colonialism would not have come about. In all probability China or
India would have colonized the world, including Europe, if the Asian civiliza-
tions had first achieved this superiority.

Though the causes that could account for the birth of science seem to be the
same everywhere, the evolution of science did not follow everywhere the same
pattern. We may, with Veblen, impute the subsequent expansion and transfor-
mation of primitive scienceto theinstinct of idle curiosity. But if we do, we must
also admit that thisinstinct is not aninnate one, astheinstinct of learning is. This
admission seemsinevitable in view of the entirely different evolution of science
in various parts of the world. The instinct of idle curiosity undoubtedly repre-
sents a later accidental mutation, which like any successful mutation was grad-
ually diffused to larger and larger groups.

2 That fact as well as essence constitutes the object of description and, hence, of sci-
ence represents the viewpoint of Edmund Husserl, Ideas. General Introduction to Pure
Phenomenology (New York, 1931), pp. 61 ff.

3 Bernhard Bolzano, Paradoxes of the Infinite (New Haven, 1950), p. 42. See aso
PW. Bridgman, The Intelligent Individual and Society (New York, 1938), p. 98.
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— dar si stiintelor care se ocupata de esente, cum ar fi matematica si logice?.
Tntr-adevir, daci ,, p presupune q iar ¢ presupune r, atunci p presupune r* este o
propozitie lafel de descriptiva casi ,,un acid si 0 baza formeaza o sare*. Ambele
propozitii reprezinta cunostinte dobandite si, de aceea, semnificatialor se poate
schimba pe masura ce cunostintele respective se dezvolta. Tn momentul de fata
stim ca si stiintele pure se bucura de privilegiul de a putea descoperi ca nu toate
lebedele sunt albe. Bernhard Bolzano avea perfecta dreptate cand ne avertiza,
acum mai bine de o suta de ani, ¢ “n logica multe lucruri mai erau de descope-
rit”. Numai cunoasterealacare oriceindivid ajungeinevitabil —de exemplu, ,eu
nu sunt tu“ — nu se modifica Tn timp. lar asemenea propozitii nu formeaza causa
materialis avreunei stiinte.

2. Evolusie prin mutayii. Dupa cum am mai aratat, instinctul animal de ainvata
nu a este suficient pentru ca 0 comunitate si creeze stiinta: comunitatea mai tre-
buie si si-si dezvolte instinctul utilitar Tntr-o asemenea masura incét sa devina
congtientd de utilitatea pastrarii tuturor cunostintelor comune. Exista triburi care
au dainuit pana in timpurile moderne si care nu au gjuns si creeze stiinta tocmai
datorita slabului lor instinct utilitar. Aceasta deficienta explica si alte trasaturi cul-
turale ale acestor comunitati si care ne par lafel de surprinzatoare. Trebuie si con-
statam, de asemenea, ca, daca unele comunitati lipsite de stiinta au supravietuit
pani in zilele noastre, aceasta se datoreazia exclusiv izolarii lor accidentae.
Pentru ca, altfel, selectia naturala — asa cum ne-ar demonstra orice darwinist — ar
fi avut grija caistorialor sa seincheie prin nimicirealor de catre alte triburi care
stiusera si-si puna stiintain slujba razboiului. Istoria ne arata ca si diferentele de
nivel Tn materie de cunostinte empirice joaca un rol extrem de important, daca nu
chiar decisiv, in lupta dintre societatile umane. E greu de contestat ca, daca nati-
unile europene nu ar fi dobandit o0 masa de cunostinte empirice, cu mult supe-
rioara fata de restul lumii, colonialismul european nu ar fi aparut. Daci civiliza-
tille asiatice ar fi realizat primele aceasta superioritate, e foarte probabil caIndia
sau China i fi colonizat lumea, inclusiv Europa.

Desi cauzele care ar putea explica aparitia stiintei par sa fie aceleasi pre-
tutindeni, evolutiastiintei nu s-a petrecut lafel n toata lumea. Putem, ca Veblen,
si punem dezvoltarea si transformarea ulterioara a stiintel primitive pe seama
instinctului de pura curiozitate. Dar daca facem acest lucru, trebuie sa admitem
si ca acest instinct nu este cevainnascut, asa cum este instinctul de invatare. La
aceasti concluzie trebuie si ajungem daci ne gandim la evolutia complet dife-
rita a stiintel n diferite zone ae lumii. Instinctul de curiozitate gratuita este,
indiscutabil, o0 mutatie accidentala ulterioara, care, ca orice mutatie fericita, s-a
extins treptat la grupuri din ce Tn ce mai mari.

2 Ca faptele, casi elementele esentiale constituie obiect al descrierii si, prin urmare,
a stiintei este sustinut de Edmund Husserl, Ideas. General Introduction to Pure
Phenomenology , New York, 1931, p. 61 si urm.

3 Bernhard Bolzano, Paradoxes of the Infinite, New Haven, 1950, p. 42. Vezi si P.
W. Bridgman, The Intelligent Individual and Society, New York, 1938, p. 98.
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3. Memory: The Earliest Sore of Knowledge. The problem of storing and pre-
serving knowledge soon led to the profession of scholars and to the institution
of teaching. Aslong as the list of descriptive propositions remained relatively
short, memorizing it provided the easiest mode of storage. This mode was aso
perfect in the sense that it permitted almost instantaneous access to every bit of
extant knowledge. For a long time, therefore, good memory was the only
required ability of ascholar; it thus came to be regarded as one of the most valu-
able virtues of a people.*

Ultimately a point was reached when the memory of even the ablest individ-
ua could no longer serve as afiling cabinet for the growing amount of knowl-
edge. Nonhuman cabinets had to be invented lest knowledge be lost. The
impasse was resolved fortunately by the invention of writing and papyri. But as
knowledge still continued to expand, a new and most troublesome problem
arose; how to file countless propositions so as to find the one needed without
having to search through the whole cabinet. Though we do not find the problem
stated in these precise terms, we can nevertheless understand that the need must
have continuoudly irritated the minds of the learned. They first fell upon theidea
of taxonomic filing, as witnessed by the earliest codes of moral or legal conduct.
However, good taxonomic filing in turn requires a readily applicable criterion,
such as the chronological order for filing historical facts. At least one — probably
the only one — of the known cultures, namely that of Ancient Greece, thus came
to talk about classification and to debate its delicate issues hotly.®

Classification as afiling system has survived to this very day for the simple
reason that we till have to file a great deal of our factual knowledge taxonomi-
cally. Thisistrue not only for biology but also for the highest realm of physics:
physicists are now preoccupied with classifying the ever growing number of dif-
ferent intra-atomic particles. It seems that the commandment formulated by
Georges Cuvier, “nommer, classer, décrire”, has alasting value, even though the
three commands cannot aways be executed separately or in that order.
Unfortunately, the basic issues of classification too have survived unresolved
and still torment the scholarly world from the biological taxonomist to the logi-
cian. For indeed, most logical paradoxes grow out of classification.

4. From Taxonomic to Logical Filing. The search for a universal principle of
classification caused the Greek philosophersto inquire into the nature of notions
and their relationship. Out of these intellectual labours, Logic was born. This
marked the end of a prolonged and diffused process. Logical proofs of geomet-
rical propositions were used as far back as the beginning of the sixth century

4 Plato, Phaedrus, 274-275, relates that a famous Egyptian king deplored the inven-
tion of writing because it would induce people to pay less attention to the training of the
memory.

5 For instance, Pluto, Sophist, 219, 253, Satesman, passim, argued that dichotomy is
the rational principle of classification. Aristotle, De Partibus Animalium, I. 2-4, strong-
ly disagreed with this, rightly pointing out that in most cases dichotomy is* either impos-
sible or futile”.
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3. Memoria: cel mai vechi depozit de cunostinre. Necesitatea acumularii si
pastrarii cunostintelor a dus curénd la aparitia profesiei de invatat si ainstitutiel
scolare. Atét timp cét lista propozitiilor descriptive era relativ redusi, memo-
rizarea lor era cel mai simplu mod de stocare. Aceasta cu at&t mai mult cu cét
permitea accesul aproape instantaneu la orice faréma din tezaurul existent de
cunostinte. De aceea, vreme indelungata, o memorie buna a fost singura calitate
indispensabila unui Tnvatat; eaaauns, astfel, sa fie privita caunadintre cele mai
valoroase Thsusiri umane’.

Tn cele din urma s-agjuns, Insa, laun punct in care chiar si memoriacelui mai
Tnzestrat individ nu mai putea face fata, ca instrument de stocare in conditiile
unui volum tot mai mare de cunostinte. Pentru ca tezaurul de cunostinte s nu se
piarda, trebuia si se inventeze instrumente neumane, de stocare si pastrare.
Impasul afost depasit, din fericire, 0 data cu inventarea scrisului si a papirusu-
lui. Dar, pe masura ce cunoasterea continua si se extinda, a aparut o noua si
foarte serioasa problema: cum si pui la pastrare nenumarate propozitii si sa 0
poti gasi pe cea dorita fara a mai trebui sa cauti prin tot stocul. Desi nu exista
dovezi cia problema se punea chiar in acesti termeni, ne putem imagina ca
aceasta nevoie trebuie sa-i fi fraiméantat pe thvatati. Acestorale-a venit mai intéi
ideeainregistrarii taxonomice, dupa cum stau marturie cele mai vechi coduri de
conduitd morala si impusa de lege. O buni Tnregistrare taxonomica reclama insa,
laréndul sau, un criteriu usor de aplicat, cum ar fi Tnregistrarea faptelor istorice
n ordine cronologica. Cel putin una— probabil singura— dintre culturile cunos-
cute, ceadin Greciaantica, a gjuns sa-si puna problema clasificarii si sa dezbata
subtilele el aspecte®.

Clasificarea ca sistem de stocare a supravietuit pana in zilele noastre, pentru
simplul motiv ca suntem nevoiti si clasam taxonomic o buna parte din cunostin-
tele noastre pozitive. Acest lucru este valabil nu numai Tn biologie, ci si in dome-
niul elevat a fizicii: fizicienii sunt preocupati acum de clasarea numarului tot
mai mare de distincte particule intraatomice. Se pare ca indemnul lui Georges
Cuvier, ,nommer, classer, décrire", are 0 vaoare perena, chiar daci cele trei
imperative nu pot fi intotdeauna realizate separat sau in aceasta ordine. Din pa-
cate, problemele de baza ale clasificarii s-au perfectionat si elesi continua sa dea
defurca lumii stiintifice, delataxonomistii din biologiesi pana lalogicieni. Pen-
tru ca, n realitate, multe dintre paradoxurile logice Tsi au origineain clasificare.

4. De la clasarea taxonomicd la clasarea logicd. Dorinta de a gasi un princi-
piu universal de clasificare i-a facut pe filosofii greci sa studieze natura concep-
telor si relatiadintre ele. Din aceste stradanii intelectuale s-anascut logica. Aceas-

4 Platon, In Phaedrus, 274-275, povesteste ci un rege egiptean faimos deplangea
inventarea scrisului, deoarece acestali facea pe oameni si acorde mai putina atentie dez-
voltarii memoriel.

5 De exemplu, in Sofistul, 219, 253, si Tn Omul politic, passim, sustinea ci dihotomia
este principiul rational al clasificarii. Aristotel, De Partibus Animalium, |. 2-4, arespins
categoric aceasta idee, aratand cu deplin temei ca Tn magjoritatea cazurilor dihotomia este
“fieimposibila, fie inutila”.
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B.C. Yet even Plato, Aristotle’s teacher, had no idea of syllogism. He did talk
about scientific propositions following from some basic truths, but a clear pic-
ture of the logical edifice of knowledge did not appear before Aristotle.* And the
important fact is that even Aristotle himself was inspired by some Elements of
Geometry which existed in histime and have come down to usin highly polished
form from the hands of Euclid.” Time and again, the coming into being of athing
—inthisinstance the first theoretical science — preceded its description.

It goes without saying that the theoretical edifice of geometry — in its etymo-
logical meaning—was not erected in one day. And since no one had adefiniteidea
of what the final result was going to be, its bricklayers must have been guided by
other purposes. The abstract thinkers, in the characterigtic tradition of Greek
thought, were searching for some First Principle, On the other hand, we may
plausibly surmise that the arpedonapts, the land surveyorsin ancient Egypt, must
have sooner or later observed that once one can remember, for instance, that

A. The sumof the anglesin a triangleis two right angles, one need not mem-

orize also the proposition

B. The sum of the anglesin a convex quadrangle is four right angles.

Thus arpedonapts came to use, however unawares, the logical algorithm long
before the first Elements of Geometry was written, simply because the device
saved them memorizing efforts. Without this economical aspect, the logical
algorithm would havein all probability remained a notion as esoteric as the First
Cause, for example.

Today the relationship between the logical agorithm and theoretical science
seems simple. By logical sorting, al propositions, Py, P,, . . ., P,,, aready estab-
lished in any particular field of knowledge can be separated into two classes (a)
and (b), such that

(1) every B-proposition follows logically from some a-propositions, and

(2) no a-proposition follows from some other a-propositions.®

Thislogical sorting represents the inner mechanism by which a scientific the-
ory is constructed and maintained. Theoretical science, therefore, is a catalog
which lists known propositionsin alogical — as distinct from taxonomic or lex-
icographic — order. In other words, we have afirst equation

“Theoretical science” = “Logically ordered description”.

Actually, the logical economy does not always stop here. Often, some spec-
ulative propositions are “thought up” and added to (&) with a view of shifting as
many a-propositions to (f). Thus, () is replaced by (w), the latter having the

6 Plato, Republic, VII. 533; Aristotle, Analytica Posteriora, I. 1-6..

7 Cf. W.D. Ross, Aristotle (3rd edn., London, 1937), p. 44.

8 For () not to be a null set, the propositions P1, P2, . . ., Pn must not be entirely
circular. For instance, our factual knowledge should not consist only of: Lightning is
light; Light is electricity; Electricity islightning. This necessity may account for the tra-
ditional aversion men of science display for circular arguments.
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taamarcat sfarsitul unui proces indelungat si raspandit. Demonstratii logice ae
propozitiilor geometrice erau folosite inca de lainceputul secolului a Vi-leai.C.
Dar insusi Platon, magistrul lui Aristotel, nu aveaidee de ceea ce reprezinta un Si-
logism. El vorbea de propozitii stiintifice decurgand din unele adevaruri funda-
mentale, dar o imagine clara aedificiului logic al cunoasterii nu aaparut Tnainte de
Aristotel®. De notat nsi si faptul important ca Aristotel insusi seinspiradin unele
Elemente de geometrie care existau pe vremea lui si care ne-au parvenit intr-o
forma extrem de finisata datoritad lui Euclid’. Se confirma astfel, Tnca o datd ca
aparitia unui lucru —Tn acest caz, primastiinta teoretica — precede descrierea sa

Se intelege de la sine ca edificiul teoretic al geometriel — Tn sensul siu eti-
mologic — nu afost ridicat Tntr-o singura zi. lar intrucat nimeni nu avea o idee
clara despre rezultatul la care urma si se gjunga n final, constructorii acestuia
trebuie si fi fost animati de alte scopuri. Tn traditia caracteristica a gandirii
grecesti, ganditorii abstracti cautau un principiu primar. Pe de alta parte, suntem
Tndreptatiti sa presupunem ca cei ce indeplineau functia de arpedonapt, de
topografi Tn Egiptul antic, trebuie sa fi observat, mai devreme sau mai tarziu ca
cine isi aminteste, de exemplu, ca:

A. Suma unghiurilor unui triunghi este egald cu doud unghiuri drepte, nu

trebuie si memoreze si propoztia;

B. Suma unghiurilor unui patrulater convex este egalad cu patru unghiuri

drepte.

Astfel, arpedonapyii au ajuns sa foloseasca, chiar fara sa realizeze acest lucru,
algoritmul logic, Tnainte ca Elemente de geometrie sa fi fost scrise, pur si smplu
pentru ca acest procedeu i scutea de efortul de memorizare. Fira acest aspect
economic, algoritmul logic ar fi ramas, aproape sigur, o notiune la fel de ezote-
rica casi cauza prima, de exemplu.

Astazi, relatia dintre algoritmul logic si stiinta teoretica pare simpla. Prin
sortare logica, propozitiile Pq, Po, ..., Pn stabilite deja in orice domeniu speci-
fic a cunoasterii pot fi Tmpartite in doua clase () si (b), cum ar fi:

(2) orice propozitie 3 - decurge logic din propoztii a-, si

(2) nici o propoztie o - nu decurge din alte propoztii a-8.

Aceasta sortare logica reprezinta mecanismul intern care al catuieste si sustine
o teorie stiintifica. Prin urmare, stiinta teoretici este un catalog care prezinta
propozitiile cunoscute intr-o ordine logica, diferita de ordinea taxonomica sau
lexicografica. Cu alte cuvinte, avem o prima ecuatie:

»Stiinta teoretica“ =, Descriere ordonata logic*

6 Platon, Republica, VII. 533; Aristotel, Analytica Posteriora, I, p. 1-6.

7 Cf. W. D. Ross, Aristotle, 3rd edn., London, 1937, p. 44.

8 Pentru ca () sa nu fie o suma nuld, propozitiile P1, P2, ..., Pn nu trebuie si fie
complet circulare. De exemplu, cunostintel e noastre factual e nu trebuie si constea numai
din: Fulgerul este lumina, lumina este electricitate: electricitatea este fulger. Aceasta
necesitate poate explica aversiunea traditionala pe care oamenii de stiinta o au fata de
rationamentele circulare.
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same properties and the same relation with the new (b) as (a) has had. The only
difference is that (w) contains some unobservable propositions, i.e., some first
principles. But this does not affect the validity of the equation written above.

5. Theoretical Science and Economy of Thought. By filing knowledge logi-
cally we do not increase it; we only carry the economical advantage of the log-
ical algorithm to its utmost limits. Clearly, the w-propositions of any individual
science contain, explicitly or implicitly, the entire extant knowledge in a partic-
ular domain. Srictly speaking, therefore, to store all that is already known in a
domain we need only to memorise (w), i.e., what we currently call the logical
foundation of the respective science. To be sure, a scholar normally memorizes
some b-propositions as well but only because he finds it convenient to have
immediate access to those propositions most frequently needed in the daily exer-
cise of his profession.

The Greek philosophers may appear to have been preoccupied with ethereal -
ly abstract issues and pragmaticaly idle problems. But in the deep waters of
their intellectual struggle there was the need for a classification, of knowledge
in aform that could be grasped by one individual mind. The heroes of the battle
might not have been aware of the economic implications of this need, nor always
of the need itself, just as no one seemsto have paid any attention to the immense
economy brought about by the change from ideographic to al phabetical writings,
either when the change happened or, still less, before the event. Generally speak-
ing, needs generated by evolution guide us silently, as it were; seldom, if ever,
are we aware of their influence upon our complex activity (or even of their exis-
tence). Only after a very long time do we realize why we laboured and what we
searched for. Only after the event can we say with Oswald Spengler that “a task
that historic necessity has set will be accomplished with the individual or against
him”.°

It is not surprising, therefore, that the economic aspect of theoretical science
remained completely unnoticed until 1872 when Ernst Mach first argued that
science “is experience, arranged in economical order”.*°

9 Oswald Spengler, The Decline of the West (New York, 1928), II, 507.
Parenthetically, but apropos, one may speculate that the present space programs might at
some distant future prove to have corresponded to the need of taking care of an explod-
ing population.

10 Ernst Mach, Popular Scientific Lectures (Chicago, 1895), p. 197 and passim. See
also his The Science of Mechanics (La Salle, 111., 1942), pp. 578-596. The same ideawas
elaborated with much greater insight by Karl Pearson, The Grammar of Science
(Everyman'’s Library edn., London, 1937), pp. 21, 32, and passim.

Mach, however, made little if anything out of logical order. Rather, he emphasized
the disburdening of memory through numerical tables and mathematical symbolism.
However, ephemerides existed long before mechanics became a theoretical science; and
the multiplication table has always been only a mnemonic. The economy of thought
yielded by tables and symbols should be attributed to the invention of writing rather than
to anything else.
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In redlitate, economia logica nu se opreste Tntotdeauna aici. Deseori, unele
propozitii speculative sunt ,,imaginate” si adaugate la (a) astfel Tncat un numdr
cat mai mare de propoztii a- si fie deplasate spre (b). Astfel, (a) devine (w),
aceasta avand aceleasi proprietari si aceleasi relarii cu noua (b) pe care le-a
avut (a). Sngura deosebire este ca (w) contine unele propoztii inobservabile,
adicd unele principii primare. Tnsi aceasta nu afecteaz; validitatea ecuafiei
prezentate mai sus.

5. Stiinsa teoretica si economie de gandire. Prin clasarea logica, nu sporim
volumul cunostintelor, ci extindem la maxim avantajul economic al algoritmu-
lui logic. Este clar, ca toate propozisiile w- din oricare stiingd particulard contin,
explicit sau implicit, intregul volum de cunostinze existent intr-un anumit dome-
niu. Srict vorbind, pentru a stoca tot ceea ce este degja cunoscut Tntr-un dome-
niu, nu trebuie decét si memoram (w), adica ceea ce in mod curent denumim
fundamentul logic al stiinsel respective. Desigur, un Tnvdrat va pastra in memo-
rie in mod normal si cateva propoztii B-, dar aceasta doar pentru cd el consi-
derd util sq aiba acces imediat la propozii de care are frecvent nevoie in exer-
ciziul cotidian al profesiei sale.

S-ar putea parea ca filosofii greci se preocupau de probleme eterice si nere-
levante sub raport pragmatic. Dar la baza framantarilor lor intelectuale se afla
nevoia unei clasificari a cunostintelor lor intr-o forma lesne accesibila spiritului
uman. Protagonistii acestor framantari nu erau, poate constienti de implicatiile
economice ale acestel nevoi si poate nici de nevoiain sine, dupa cum nimeni nu
pare si fi acordat atentie economiei uriase realizata prin trecerea de la scrierea
ideografici la ceaalfabetici, atunci cand schimbarea s-a produs, sau, cu atat mai
putin, Tnainte de eveniment. Tn genere, nevoile izvordte din evolutie nu ne
ghideazd dec& pe ticute. Rareori, daca acest lucru se intmpla, suntem
constienti de influenta lor asupra activitatii noastre complexe (sau chiar de exis-
tentalor). Numai dupa multa vreme, intelegem de ce ne-am dat atéta osteneala
si ce am cautat. Numai post factum putem discerne, cum spunea Oswald
Spengler, daca ,,0 sarcina pe care necesitatea istorica a impus-o va fi redizata
Tmpreuna cu individul sau Tmpotriva lui®®.

Nu este surprinzator deci faptul ca aspectul economic al stiintel teoretice a
fost complet neglijat pana in 1872, cand Ernst Mach a venit Tn premiera cu
sustinerea ca stiinta ,, este experienta aranjata intr-o ordine economica“®.

9 Oswald Spengler, The Decline of the West, New York, 1928, 11, p. 507. Tn paran-
teza fie spus, dar pertinent se poate specula, ci intr-un viitor Thdepartat programele
spatiale actuale se vor putea dovedi a fi un raspuns la nevoia de a face fata unei
demografii explozive.

10 Ernst Mach, Popular Scientific Lectures, Chicago, 1895, p. 197 si passim. Vezi si
The Science of Mechanics, LaSalle, I11, 1942, p. 578-596. Aceeasi idee afost dezvoltata
cu mai multa viziune de Karl Pearson, The Grammar of Science, London, Everyman's
Library ed., 1937, p. 21, 32 si passim.

Ernst Mach tine prea putin seama, daca n genera face acest lucru, de ordinealogicd.
Mai degrabi, el a pus accentul pe despovirarea memoriei cu gjutorul tabelelor numerice
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To speak of the economy of thought achieved through theoretical science we
must first show that memorizing is a costlier intellectual effort than ratiocina-
tion. Certainly, this does not seem true for an overwhel ming majority of humans.
even university students in appreciable numbers prefer descriptive courses
where knowledge being presented taxonomically has to be memorized rather
than logically sorted. Besides, memory and ratiocination are abilities that train-
ing can improve; training, on the other hand, may place the accent on one or the
other depending upon the cultural tradition. For years on end the memory of
Chinese and Japanese students has been subject to a continuous training unpar-
aleled in the West; thiswill continue aslong asthey have to learn by heart thou-
sands of ideographic characters. Yet, in the end, even Chinese and Japanese
scholars had to succumb to the pressure on memory. Nowadays no one, howev-
er narrow is his chosen field, can dream of memorizing the vast amount of fac-
tual knowledge, just as no one can hope to reach the moon in an ordinary bal-
loon. By memorizing only a part of factual knowledge one can succeed as a
craftsman, but certainly not as a scholar.

But in evolution nothing is general or definitive. Thinking beings from other
solar systems may have their brains so constructed that for them memory isarel-
atively free factor; for such beings theoretical science might very well be uneco-
nomical. On the other hand, we should expect even the structure of science on
this planet to change with time. We can already catch some glimpses, however
faint, of its next mutation after the electronic brains will have completely taken
over memorizing and sorting.

6. Sgnificant Differences Between East and West. Facts described in alogi-
cal order form atexture entirely different from that of taxonomic description. We
are therefore justified in saying that with Euclid's Elements the causa malerialis
of geometry underwent aradical transformation; from a more or less amorphous
aggregate of propositions it acquired an anatomic structure. Geometry itself
emerged as a living organism with its own physiology and teleology, as | shall
presently explain. And this true mutation represents not only the most valuable
contribution of the Greek civilization to human thought but also a momentous
landmark in the evolution of mankind comparable only to the discovery of
speech or writing.

Looking back at the developments of Greek thought one is tempted to con-
clude that the emergence of theoretical science was a normal, almost necessary,
upshot of Logic. One could not be more mistaken. Both Indian and Chinese civ-
ilizations arrived at a logic of their own — in some respects even more refined
than Aristotle’'s* — but neither came to redlize its utility for classifying factual

11 For instance, Oriental logic required that the premise of the syllogism should
include an example so asto eliminate vacuous truth: “Where there is smoke, thereisfire,
as in the kitchen”. (See Chang Wing-Tsit, “The Spirit of Oriental Philosophy”, in
Philosophy: East and West, ed. Charles A. Moore, Princeton, 1944, p. 162.) However,
the logic of the East developed mainly along highly dialectical lines. (Chang Wing-Tsit,
“The Story of Chinese Philosophy”, in the same volume, pp. 41 ff.).
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Pentru a putea vorbi despre economia de gandire realizata prin stiinta teore-
tica, trebuie camai ntdi sa spunem ci memorarea este un efort intelectual mai
costisitor decét rationamentul. Desigur, aceste lucru nu pare sa fie adevarat pen-
tru marea majoritate a oamenilor: astfel, un numir mare de studenti prefera
cursurile descriptive Tn care cunostintele prezentate taxonomic trebuie memo-
rate, in loc s fie sortate logic. Pe langa aceasta, memoria si rationamentul sunt
deprinderi care pot fi Tmbunatatite prin exercitiu. Larandul sau, exercitiul poate
pune accentul pe unul dintre cele doua elemente n functie de traditia culturala.
Din negura timpurilor, memoria elevilor si studentilor chinezi si japonezi face
obiectul unui antrenament sustinut, neegalat in Occident; si aceasta va continua
atatatimp cét e trebuie si invete pe de rost mii deideograme. n final, pana si sa-
vantii chinezi si japonezi au fost nevoiti sa cedeze |a presiunile asupra memoriei.
Astazi, nimeni —oricét deingust ar fi domeniul les—nu se mai poate gandi si me-
moreze volumul urias de cunostinte faptice, tot asa cum nimeni nu poate spera sa
gjunga pe luna cu un balon obisnuit. Memorand doar o mica parte a cunostintelor
concrete, 0 persoana poate si se afirme ca mestesugar, dar nu si ca savant.

Tn cadrul evolutiei, nimic nu este insi general sau definitiv. Fiintele inzestrate
cu gandire din alte sisteme solare ar putea avea creierul alcatuit astfel, incét pen-
tru ele memoriasi fie un factor relativ liber; pentru aceste fiinte, stiinta teoretica
ar putea, lafel de bine, sa fie lipsitd de semnificatie economica. Pe de alta parte,
este de asteptat ca structurastiintei pe planeta si se schimbe Tn timp. Deja putem
sesiza unele semnale, chiar daca slabe, despre mutatiile care se vor produce n
cadrul e dupa ce creierele electronice vor fi preluat complet operatiile de me-
morare si clasificare.

6. Diferenre semnificative Intre Orient si Occident. Faptele prezentate Tntr-o
ordine logica au o texturda complet diferita de cea a descrierilor taxonomice.
Suntem deci Tndreptatiti sa speram ca, odata cu Elementele lui Euclid, causa ma-
terialisageometriei asuferit o transformare radicald; dintr-un complex mai mult
sau mai putin amorf de propozitii, eaa devenit o structura anatomicd. Geometria
Tnsasi a aparut ca un organism viu cu propria el fiziologie si teleologie, asa cum
voi demonstra imediat. lar aceastd adevarata mutatie reprezinta nu numai cea
mai valoroasa contributie a civilizatiel grecesti la gandirea umana, ci si un jalon
important n evolutia omenirii, comparabil doar cu aparitia limbgjului sau a
scrierii.

Analizand evolutia gandirii grecesti, am putea fi tentati sa conchidem ca
emergenta stiintei teoretice a fost un produs normal, aproape necesar, al dez-
voltarii logicii. Aceastaar fi Tnsa 0 mare greseala. Civilizatiile din Indiasi China
au gjuns pe caile lor la congtituirea unei logici —n unele privinte chiar mai rafi-

si @ simbolismului matematic. Totusi, almanahuri astronomice au existat cu mult Tnainte
ca mecanica sa devini o stiinta teoretica, iar tabla Tnmultirii nu a reprezentat niciodata
mai mult decét un procedeu mnemotehnic. Economia de géndire permisi de tabele si
simboluri trebuie atribuita numai inventarii scrisului, si nu altui element.
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knowledge. As a result, science in the East never went beyond the taxonomic
phase. Greek culture, therefore, must have had some peculiar feature which the
East lacked: otherwise we could not account for the difference in the develop-
ment of science in the East and the West.

Itisnot difficult to convince ourselves that the distinctive birthmark of Greek
philosophy is the belief in a First Cause of a nondivine nature. As early as the
beginning of the sixth century B.C., Thales, the scholar of many and diverse tal-
ents, taught that “water isthe material cause of al things’.*? To discover the First
Cause one must sooner or later come to inquire for the proximate cause. And
indeed, only one generation after Thales, we find Anaximander explaining in a
quite modern vein that the earth “ stays where it is [held by nothing] because of
its equal distance from everything”.*

Other civilizations may have arrived at the notions of cause and effect, but
only that of Ancient Greece struck, and almost from the outset, on the idea of
causality as atwo-way algorithm: except the First Cause, everything has a cause
as well as an effect. However, because of their paramount interest in the First
Cause, the Greek thinkers focused their attention on cause rather than on effect.*
Asweknow, Aristotle turned around the notion of cause until he discovered four
forms of it.*

To search for the proximate cause, at least, came to be regarded as one of the
noblest activities of the mind, second only to the search for the First Cause.
Remembering facts — the Greeks held — is half-knowledge, i.e., mere opinion;
true knowledge, i.e., understanding, includes also knowing causa rerum. This
view had aready gained such a strong ground by Plato’s time that Aristotle had
no difficulty in setting it up as an unquestionable dogma.*® There is no exagger-
ation in saying that the distinctive feature of Greek thought was its obsessive
preoccupation with “why?”’

But this obsession still does not suffice by itself to explain the marriage of
Logic and science in Greek thought. The marriage was possible because of one
peculiar confusion; between “the why” and “the logical ground”, that is,
between causa efficiens and causa formalis. The symptom is obvious in
Aristotle's bringing them together in his four types of causes,”” and even more so

12 J. Burnet, Early Greek Philosophy (4th edn., London, 1930), p. 47.

13 Ibid., p. 64.

14 The first formulation on record of the principle of causality (by Leukippos, mid-
die of the fifth century B.C.) speaks for itself: “Naught happens for nothing, but every-
thing from a ground and of necessity”. Ibid., p. 340.

15 Physics, I1. 3; Metaphysics, I. 3, 10; V. 2.

16 Cf. Plato, Meno, 81-86, Theaetetus, 201 ff; Aristotle, Analytica Posteriora, 78a
23, 88b 30, 94a 20, Physics, 194b 15.

17 The point is obvious in Aristotle’s beginning section iii of Physics, I, with the
remark that there are “many senses [in which] ‘because’ may answer ‘why’“. See also
Metaphysics, 1013b 3-4.
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nate decét cea a lui Aristotel* — dar nici una dintre ele nu i-a inteles utilitatea
pentru clasificarea cunostintelor faptice. De aceea, stiintadin Orient nu a depasit
niciodata faza taxonomica. Tn acest sens, cultura greaci trebuie si fi avut o ca-
racteristici speciala care i-a lipsit celei orientale: atfel nu am putea explica
diferentain ceea ce priveste evolutia stiintei Tn Orient si Th Occident.

Nu este greu si ne convingem ca trasitura distinctiva afilosofiel grecesti este
credinta intr-o cauza prima de natura nedivina. Tnca pe la inceputul secolului al
Vl-leal.C., Thales, savantul cu multiple si diverse inclinatii afirma ca , apa este
cauza materiala a tuturor lucrurilor*2. Pentru a descoperi cauza prima, trebuia,
mai devreme sau mai tarziu, si se caute cauza imediata. Tntr-adevir, numai lao
generatie dupa Thales, 1l gasim pe Anaximandru explicand intr-o maniera foarte
moderna ca pamantul ,,sta acolo unde se afla (netinut de nimic), datorita distantei
egale la care se &fla fata de orice altceva' ™.

Se poate ca alte civilizatii sa fi gjunssi ele la conceptele de cauza si de efect,
nsi numai cea din Grecia antica a descoperit, aproape de la Thceput, ideea de
cauzalitate caalgoritm cu dublu sens: cu exceptia cauzei prime, orice are 0 cauza
si un efect. Totusi, din cauza interesului lor extraordinar fata de cauza prima,
ganditorii greci si-au concentrat atentia mai mult asupra cauzei si mai putin
asupra efectului*. Dupa cum se stie, Aristotel s-ainvéartit in jurul ideii de cauza
pana cand a descoperit patru forme ale acesteia®.

Ciautarea cauzei proxime, cel putin, aajuns sa fie considerata drept una din-
tre cele mai nobile activitati ale spiritului, Tntrecutd doar de cautarea cauzei
prime. Rememorarea faptelor — sustineau grecii — nu este cunoastere decét pe
jumatate, adica simpla opinie; adevarata cunoastere, adica inselegerea, inseam-
na a cunoaste causa rerum. Aceastd idee castigase un asemenea teren pana la
vremealui Platon, incét Aristotel nu aintdmpinat nici o dificultate Tn a 0 impune
ca dogma indiscutabila®®. Nu exageram spunand ci trasatura distinctiva a
gandirii grecesti era preocuparea ei obsesiva fata de intrebarea ,, de ce?”

Aceasti obsesie nu este Tnsi insuficienta in sine pentru aexplicamariajul din-
tre logica si stiinta Tn gandirea greaca. Acest marig a fost posibil datorita unei

11 De exemplu, logica orientala cerea ca premisa silogismului si contina un exem-
plu pentru a atenua caracterul preavag al unor adevaruri. ,Unde este fum este si foc, ca
intr-o bucatarie”. (Vezi Chang Wing-Tsis, The Spirit of Oriental Philosophy, Tn
Philosophy: East and West, Princeton, ed. CharlesA. Moore, 1944, p. 162). Totusi, log-
ica Orientului a evoluat mai ales pe directii Thalt dialectice. (Chang Wing-Tsist, The
Sory of Chinese Philosophy, Tn acelasi volum, p. 41 si urm.

12 J. Burnet, Early Greek Philosophy, 4th edn., London, 1930, p. 47.

13 Ibid., p. 64.

14 Prima formulare cunoscutd a principiului cauzalititii (datorata lui Leucip, la
mijlocul secolului al V-leai.C.) griieste delasine: ,Nimic nu se naste din nimic, ci totul
dintr-o cauza si 0 necesitate”. Ibid., p. 340.

15 Physics, I1. 3; Metaphysics, 1. 3, 10; V. 2.

16 Cf. Platon, Meno, 81-86, Theaetetus, 201 si urm.; Aristotel, Analytica Posteriora,
78a 23, 88b 30, 94a 20, Physics, 194b 15.
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in our using “explanation” in two distinct senses, each related to one of the
causae just mentioned.*® Had Logic by chance been applied first to constructing
a theoretical science in a different field from geometry — where things neither
move nor change, but merely are — the war now fought between logical posi-
tivists and realists would have very likely exploded soon after the first Elements.

As partakers of the Western mind we are apt to believe that causality repre-
sents, if not an a priori form in Kant’'s sense, at least one of the earliest notions
inevitably grasped by the primeval man.” Yet the brute fact is that in contrast to
Greek civilization the ancient cultures of Asia never developed the idea of
causality.” It was thus impossible for them to link the logical syllogism with the
causal algorithm and organize factual knowledge theoretically. However, we
cannot blame only the absence of theoretical science for the very well-known
fact that over the last two millennia or so factual knowledge in the East pro-
gressed little, if at all, despite the substantial advance it had over the West at the
outset.* Other factors as well counted heavily in the balance.

Whilein Greece philosophers were searching for the First Cause, in India; for
instance, they were bending their efforts to discover the Absolute Essence
behind the veil of Maya. While the Greeks believed that truth is reached by rati-
ocination, the Indians held that truth is revealed through contemplation. Now,
contemplation has some unquestionable merits: without it we could not arrive
even at pure description, nor strike upon the interpretative fictions of modern
science. But a purely contemplative mind, even if it may see things that “have
completely eluded us’, can hardly observe systematically the happenings of all
sorts in the domain of natural phenomena; still less can such a mind think of
devising and carrying out experiments. With the contemplative bent of the intel-
lectual elite, the growth of factual knowledge remained in the East dependent
solely upon the accidental discoveries made by the craftsman, whose mind is
ordinarily less qualified than the scholar’s to observe and evaluate.®

18 Cf. John Stuart Mill, A System of Logic (8th edn., New York, 1874), pp. 332 ff.

19 E.g., Mach, Lectures, p. 190.

20 Cf. Junjiro Takakusu,  “Buddhism, as a Philosophy of ‘Thusness’®, in
Philosophy: East and West, already cited, pp. 75 ff.

21 Notice of the difference is not new: Cf. GW.F. Hegel, Lectures on the Philosophy
of History (London, 1888), pp. 141 ff.

22 Cf. William Ernest Hocking, “Value of the Comparative Study of Philosophy”, in
Philosophy: East and West, p. 3.

23 As| have aready remarked, without theoretical science the storing of knowledge
with easy accessrelies exclusively on good memory. Thisis not unrelated to the survival
of the ideographic writing in the Far East. We should also note that this survival consti-
tutes a tremendous intellectual handicap: ideographic writing narrows the number of
actual scholars and, further, wastes much of their intellectual energy. Nowadays it pro-
hibits the use of typewriters and linotype machines, afar more general loss for the com-
munities involved.
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confuzii speciae: intre ,,de ce" si ,baza logica®, adica ntre causa efficiens si
causa formalis. Acest smptom este evident in efortul lui Aristotel de ale grupa
n cele patru tipuri de cauze ae sale”, si cu atdt mai mult in faptul ca folosim
cuvantul ,,explicatie” in doua sensuri distincte, fiecare fiind legat de una dintre
aceste causae deja mentionate®. Daca, din intdmplare, logica ar fi fost aplicata
mai intdi la construirea unei stiinte teoretice Tntr-un alt domeniu decét cel a
geometriei — unde lucrurile nici nu se misca si nici nu se schimba, ci pur si Sim-
plu exista — razboiul actual dintre pozitivistii logici si cei redlisti ar fi izbucnit,
probabil, imediat dupa primele Elemente.

Cu spiritul nostru occidental suntem inclinati sa privim cauzalitatea, daca nu
cape o forma a priori Tn sens kantian, atunci macar ca un prim concept doban-
dit inevitabil de omul primitiv*®. Ramane nsa un fapt ca, spre deosebire de civi-
lizatia greaca, culturile antice din Asianu au dezvoltat niciodata ideea de cauza-
litate®. Acestor culturi le-a fost imposibil sa lege silogismul logic cu agoritmul
cauzal si si organizeze teoretic cunostintele pozitive. Cu toate acestea, este greu
de presupus ca numal absenta stiintel teoretice este de vina pentru faptul bine
cunoscut ca in ultimele doua milenii cunoasterea pozitiva din Orient a progresat
foarte putin, daca in general a progresat, cu tot avansul substantial pe care I-a
avut initial fata de Occident®. Alti factori au atérnat si e puternic in balanta.

Tn timp ce, In Grecia, filosofii cautau sa afle cauza prima, in India, de exem-
plu, e nu-si precupeteau eforturile pentru a descoperi esenta absoluta care se
ascunde sub valul iluziei, maya. Tn timp ce grecii credeau ca adevarul este obti-
nut prin ratiocinare, indienii erau de parere ca adevarul este revelat prin contem-
plare. Desigur, contemplarea are meritele e indubitabile; fard ea nu s-ar fi putut
gjunge nici la simpla descriere si nici la fictiunile interpretative ale stiintel mo-
derne. Dar un spirit pur contemplativ, chiar daca poate sa vada lucruri care ,,ne
raman complet insesizabile" %, e prea putin apt sa observe sistematic fenomenele
de tot felul din domeniul naturii; Tnca si mai greu ar putea un asemenea spirit sa
conceapa si s efectueze experimente. Datorita Tnclinatieli spre contemplatie a
elitel intelectuale, dezvoltarea cunoasterii empirice din Orient a depins numai de
descoperirile accidentale facute de artizani, a caror minte este, ih mod normal,
mal putin pregatita decét cea a omului de stiinta pentru a observa si a evalua®.

17 Ideca este evidenta laAristotel Tn sectiuneallll, 11, cu observatia ca exista , multe sen-
suri [prin care] «deoarece» poate raspunde la «de ce»”. Vezi si Metaphysics, 1013b 3-4.

18 Cf. John Stuart Mill, A System of Logic, 8th edn., New York, 1874, p. 332 si urm.

19 De exemplu, Ernst Mach, Lectures, p. 190.

20 Cf. Junjiro Takakusu, “Buddhism, as a Philisophy of ‘ Thusness'”, in Philosophy:
East and West, deja citata, p. 75 si urm.

21 Constarea diferentei nu e noua: Cf. G. W. F. Hegel, Lectures on the Philosophy of
History, London, 1888, p. 141 si urm.

22 Cf. William Ernest Hocking, Value of the Comparative Sudy of Philosophy, Tn
Philosophy: East and West, p. 3.

23 Dupa cum am mai aratat, fara stiinta teoretica, stocarea de cunostinte usor acce-
sibile se bazeaza exclusiv pe o memorie buna. Acest lucru nu este fara legatura cu
supravietuirea scrierii ideografice in Extremul Orient. Trebuie si mai consemndm si fap-
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7. Theoretical Science: A Continuous Source of Experimental Suggestions.
The last remarks raise a new question: had the Eastern scholars not shrunk from
observing ordinary natural phenomena, could their factual knowledge have
grown as much as that of the West? In other words, is theoretical science not
only a more convenient storage of knowledge but also a more efficient instru-
ment than crude empiricism in expanding knowledge? On this we often hear two
contradictory views: that most revolutionary discoveries have been made acci-
dentally, and that theory frees us from depending on accidental discoveries.

On closer examination, however, it is seen that the notion of entirely new fac-
tual knowledge completely divorced from accident is a contradiction in terms,
Yet this does not mean that there is no way by which the probability of “lucky”
accidents might be increased. Clearly, the advice “do not wait for accidents to
happen but cause them by continuous experimenting” is excellent, but in
following it we are bound to be confronted sooner or later with the problem of
what experiment to undertake next. Were we entirely to depend upon imagina-
tion to furnish us with new experimenting suggestions, we would not be able to
comply with the advice, for imagination is moody and often bears no fruit for
long stretches of time. Is there away out?

Let us observe that although the work of imagination is indispensable in the
process of logical discovery, it ishot so at all times. Logic, in al its forms, has
some automatic rules which can keep the process moving for quite long strides
without any outside aid. As this has been put, more often than not the tip of the
pen displays an intelligence greater than the writer’s. Besides, the road of logi-
cal inquiry aways branches into so many directions that it is highly improbable
that al ratiocinating processes should stall simultaneously because al have
reached the stage where imagination is needed to start them running again.
Conseguently, new propositions can be derived from the logical foundation of a
science without interruption. One physiological function of theoretical scienceis
precisely the continuous derivation of new propositions, i.e., of propositions not
already included in (b). As a result, laboratories are never short of new ideas to
be tested experimentally and no total eclipse of the sun, for instance, occurs
without immense experimental stir. It is clear then that the second economic
advantage of theoretical science consists in the fact that experimental resources
are dways fully employed.

8. Theoretical Science and the Analytical Habit. At this juncture it is impor-
tant to observe that the greatest strides in knowledge are made when alogically
derived proposition is refuted by experiment, not when it is confirmed. We must
then ask the pertinent question whether the full employment of experimental
resources in testing logically derived propositions enhances the chance of such

In the case of China the survival may have some justification: the multiplicity of
dialects within an otherwise unitary culture. But the survival in Japan of a hybrid writ-
ing that defies any systematic rule whatever constitutes a puzzle which appears al the
more intriguing in view of the development miracle achieved by the Japanese economy.
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7. Stiinsa teoretica: 0 sursd permanentd de sugestii experimentale. Aceste
ultime remarci ridica o noua Tntrebare: daca nvatatii orientali nu s-ar fi abtinut
de la observarea fenomenelor naturale obisnuite, ar fi putut cunoasterea pozitiva
sa se Imbogateasca la fel de mult ca si cea din Occident? Cu alte cuvinte, daca
stiinta teoretica este 0 modalitate mai buna de stocare a cunostintelor, este ea si
un instrument mai eficient decadt empirismul grosier pentru Tmbogatirea
cunostintelor? Tn aceasta privinta, ntalnim deseori doua puncte de vedere con-
tradictorii: ca cele mai multe descoperiri revolutionare au fost accidentale si ca
teoria ne scuteste de dependenta fata de descoperirile accidentale.

La o examinare mai atenta, se observa insi ca ideea de cunostinte pozitive
total noi fara vreo interventie a elementului accidental este o contradictie in ter-
meni. Ceea ce nu Thseamna ca nu exista modalitati prin care probabilitatea unor
accidente ,fericite® sa poata fi sporita. Evident, indemnul ,si nu astepti
descoperirile accidentale, ci si le provoci prin experimentare continui“ este
foarte bun, dar, mai devreme sau mai térziu, tot trebuie si decizi care vafi urma-
torul experiment de intreprins. Daca ne-am lasa in intregime in seama imagi-
natiei pentru aaveanoi idel de experimente, nu vom putea sa respectam indem-
nul, pentru ca imaginatia are toanele ei si deseori nu duce la rezultate pe lungi
perioade de timp. Exista vreo solutie?

Sa observam ca desi exercitiul de imaginatie este indispensabil in procesul
descoperirii logice, lucrurile nu se desfasoara intotdeauna asa. Logica, n toate
formele sale, are unele reguli inconturnabile, care permit ca procesul sa continue
pe perioade lungi fara vreun gjutor din afard. Odata stabilite aceste lucruri,
putem constata ca deseori varful condeiului dovedeste o inteligenta mai mare
decét ceaascriitorului. Pe langi aceasta, calea cercetarii logice se ramifica Tntot-
deauna in atétea directii, Tncét este extrem de improbabil ca toate procesele de
ratiocinare si se blocheze simultan Tntrucét toate au atins stadiul Tn care este ne-
voie de imaginatie pentru a le repune in miscare. Prin urmare din fundamentul
logic a unei stiinte, noi propozitii pot fi deduse fara intrerupere. O functie fizio-
logica astiintel teoretice este tocmai obtinerea de noi propozitii, adica de pro-
pozitii care nu au fost dejaincluse in (b). Rezultatul este ci laboratoarele nu duc
niciodata lipsa de idei noi care sa fie verificate experimental si nici o eclipsa
totala de soare, de exemplu, nu se produce fara a declansa o imensa frenezie ex-
perimentala. Este deci limpede ci a doilea avanta] economic a stiintel teoretice
consta Tn faptul ca resursele experimental e sunt intotdeauna folosite din plin.

tul cd aceasta supravietuire constituie un imens handicap intelectual: scriereaideografica
restrange numarul de Tnvatati autentici si, in plus, iroseste 0 mare parte din energia lor
intelectuala. Tn zilele noastre, aceasta franeaza folosirea masinilor de scris si a linoti-
purilor, o pierdere generala pentru comunititile respective. In cazul Chinei,
supravietuirea aceasta poate avea o justificare: multimea dialectelor intr-o cultura uni-
tara In alte privinte. Tn Japonia insi supravietuirea unei scrieri hibride, care sfideaza
orice regula sistematica constituie un mister, care pare si mai surprinzator Tn contextul
dezvoltarii miraculoase a economiei japoneze.
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alucky accident, i.e., of areal discovery. It arather strange that the dogma of the
rationality of reality, intended exclusively for proving the superiority of theoret-
ical science, cannot help us in answering the question in the affirmative. For if
reality is rational, the nearer science gets to it the greater is the probability that
a logically derived proposition shall pass the experimental test. On the other
hand, if we argue that the facts suffice to answer the question affirmatively, then
we must forcibly conclude that reality is antirational, not merely irrational. The
problem is extremely delicate.

It was the Eleatics who first propounded that “the thing that can be thought
and that for the sake of which the thought exists is the same”’.* The dogma
reached its apogee in the rationalist philosophy of the eighteenth century, when
it could with immense pride invoke the new theoretical science, Newtonian
mechanics, in its own support. But we know equally well that with almost every
great discovery of the last hundred years rationalism has received a decisive
blow.

Indeed, if redlity isrational there can be no logical contradiction between any
two factual propositions; in particular, the logical foundation of a science must
be not only nonredundant — as warranted by the logical algorithm by which it is
constructed — but also noncontradictory. However, contradictions have come up
periodically in physics. To mention the most eloquent ones: (1) though in
mechanics motion is indifferent to direction, heat moves only from the hotter to
the colder body; (2) the electron appears at times as alocalized particle, at oth-
ers, asawavefilling the whole space.® Even Einstein, who categorically refused
to renege the rationalist dogma, had to admit that “for the time being, ...we do
not possess any general theoretical basis for physics, which can be regarded as
its logical foundation”.” And since “for the time being” seemed to perpetuate
itself, Niels Bohr proposed a hew epistemological tenet known as the Principle
of Complementarity: “Only the totality of phenomena exhausts the possible
information about the objects” .’ For example, two theories of the electron, a cor-
puscular and a wave theory — mutually contradictory but each noncontradictory
within itself —must be accepted side by side: which one to use depends upon the
particular phenomenon observed. Or as Bridgman put it more directly, “the only
sort of theory possible is a partia theory of limited aspects of the whole”.?

24 From afragment of Parmenides; Burnet, Early Greek Philosophy, p. 176.

25 For further details see, for instance, R.E. Peierls, The Laws of Nature (London,
1957), pp. 152, 182, 246, and passim.

26 Albert Einstein, Out of My Later Years (New York, 1950), p. 110; also p. 71. Max
Planck, in The Universein the Light of Modern Physics (New York, 1931), p. 94, ismore
categorical: relativity theory and quantum mechanics “are even antagonistic”.

27 Niels Bohr, Atomic Physics and Human Knowledge (New York, 1958), pp. 40, 90.
See also Werner Heisenberg, Physics and Philosophy: The Revolution in Modern
Science [New York, 1958), pp. 162-163.

28 PW. Bridgman, The Nature of Physical Theory (Princeton, 1936), p. 118.
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8. Stiinsa teoretica si deprinderea analiticd. Tn acest punct este important si
notam ca pasii cel mai mari inregistrati in sfera cunoasterii sunt facuti atunci
cand o ipoteza dedusa logic este invalidata prin experiment, si nu atunci cand
este confirmata. Trebuie apoi, si punem intrebarea pertinentd daca folosirea
deplind a resurselor experimentale la verificarea propozitiilor deduse logic
sporeste sansele unui asemenea accident fericit, adica a unei descoperiri reale.
Paradoxal, dogma caracterului rational al realitatii, menita — exclusiv — sa spri-
jine demonstrarea superioritatii stiintei teoretice, nu ne poate fi de folos pentru a
raspunde afirmativ la aceasta intrebare. Caci daca redlitatea este rationaa, cu cét
o stiintd o studiaza mai Tndeaproape, cu atét mai mare este probabilitatea ca o
propozitie dedusa logic sa treaca testul experimental. Pe de alta parte, daca sus-
tinem ca faptele sunt suficiente pentru a raspunde afirmativ la intrebare, atunci
trebuie sa ajungem ih mod obligatoriu laconcluziaca realitatea este antirationala
si nu doar irationala. Aceasta problema este extrem de delicata.

Eleatii au fost primii care au sugerat ca ,,ca ceea ce poate fi gandit si ceea ce
determina existenta gandului este tot una‘*. Aceasta dogma si-a atins apogeul in
filosofiarationalista a secolului a XVI1I-lea, cand se puteainvoca, cu 0 imensa
mandrie, Tn sprijinul e noua stiinta teoretica, reprezentata de mecanica lui
Newton. Stim Tnsi lafel de bine ca, aproape la orice mare descoperire din ulti-
ma suta de ani, rationalismul a primit lovituri decisive.

Tntr-adevar, daci realitatea este rational, nu poate exista contradictie logica
ntre doua propozitii descriptive; in speta, fundamentul logic a une stiinte tre-
buie si fie nu numa neredundant — asa cum rezulta din algoritmul logic pe baza
caruiaafost construit —ci si noncontradictoriu. Cu toate acestea, periodic n fizi-
ca au aparut contradictii. Printre cele mai semnificative se numara urmatoarele:
(1) desi, Tn mecanica, miscarea are loc indiferent de directie, caldura se depla-
seaza numai dinspre corpul mai cald spre cel mai rece; (2) electronul apare une-
ori ca o particula localizata, alteori ca o unda care umple intregul spatiu®. Chiar
si Einstein, care a refuzat categoric si renege dogma rationalista, a trebuit sa
admita ca ,,in momentul de fatd nu avem nicio baza teoretica generala pentru fiz-
ica, care si poata fi consideratd drept fundamentul sau logic*®. Si deoarece expre-
sia ,in momentul de fata“ pare si se perpetueze, Niels Borh a propus o noua
dogma epistemologica cunoscuta sub numele de principiu a complementaritatii:
»Numai totalitatea fenomenelor epuizeaza informatiile posibile despre obiecte" .
De exemplu, trebuie si acceptam, juxtapuse, doua teorii ale electronului, o teorie

24 Dintr-un fragment din Parmenides; Burnet, Early Greek Philosophy, p. 176.

25 Pentru alte detalii vezi, de exemplu, R.E. Peierls, The Laws of Nature (London,
1975), p. 152, 182, 264 si passim.

26 Albert Einstein, Out of My Later Years, New York, 1950, p. 110; si p. 71. Max
Planck, in The Universe in the Light of Modern Physics, New York, 1931, p. 94, este si
mai categoric: teoria relativitatii si mecanica cuantica ,, sunt chiar antagonice”.

27 Niels Bohr, Atomic Physics and Human Knowledge, New York, 1958, p. 40, 90.
Vezi si Werner Heisenberg, Physics and Philosophy: The Revolution in Modern Science,
New York,1958, p. 162-163.
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Theinteresting fact is that even those men of science who repudiate the ratio-
nalist dogma behave like many atheists: they reject the gospel but follow its
teachings. Regardless of their metaphysical beliefs, all thus strive to arrange
factsin logical order. The origins of this mental habit, for habit it is, go back to
thetime of thefirst theoretical science, that is, to the first Elements of Geometry.
The way it came about is familiar to us from the attitude of a housewife after
using a labour-saving gadget for the first time: men of science, too, after having
experienced the economic advantages of theoretical science, refuse to do with-
out it. By tasting knowledge in the theoretical form only once, the human mind
becomes infected with an incurable virus, as it were, which produces an irre-
sistible craving for logical order.

Thisiswhy, whenever a Spencerian tragedy — atheory killed by afact —takes
place, the minds of the scholarly world know no rest until a new logical foun-
dation islaid out.

Though economy of thought is the reason why the human mind acquired the
analytical habit, this habit, in turn has a very important economic role. Thanks
to this habit, experimenting ceases to be a routine procedure by which the fac-
tual truth-value of logically derived propositions is established. By stimulating
the imagination of the experimenting scholar, the analytical habit is alone
responsible for the fact that theoretical experimenting is far luckier than mere
experimenting. In the experimental undertaking, as Pasteur once observed,
chance favours only the prepared minds.

Moreover, the analytical mind creates what it craves for: logical order.
During the centuries that elapsed between Euclid and Newton, it slowly created
patches of logically ordered knowledge, gradually increased the area of each
patch, and ultimately united some in a single unit: theoretical mechanics. As |
have said, whenever atheory is destroyed the analytical mind immediately sets
out to rebuild anew logical foundation on the ashes of the old. The most impor-
tant work in this reconstruction is the building of entirely new concepts. These
concepts then open up new experimenting grounds, thus extending the fields
upon which we harvest new factual knowledge. Thanks to the analytical habit,
every Spencerian tragedy isfollowed by a scientific bonanza. On the other hand,
as Einstein cautioned us, we should not believe that this habit consists only of
pure logical thinking: it requires above all “intuition, resting on sympathetic
understanding of experience”,® and — | may add — a consummate intellectual
phantasy. Logic helps us only present thought already thought out, but it does
not help us think out thoughts.®

29 Albert Einstein, Ideas and Opinions (New York, 1954), p. 226; also p. 270. My
italics.

30 A well-documented and highly penetrating discussion of this problem in offered
by Jacques Hadamard, An Essay on the Psychology of Invention in the Mathematical
Field (Princeton, 1945).
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corpusculara si una ondulatorie — care se contrazic reciproc, dar sunt noncontra-
dictorii Tn sine: folosirea uneia sau a alteia depinde de specificul fenomenului
observat. Or, asa cum pune mai direct, Bridgman problema, , singurul tip de
teorie posibila este o teorie partiala a unor aspecte limitate ae ntregului*®.

Este interesant ca pana si oamenii de stiinta care resping dogma rationalista
Se comporta camulti atei: ei nu recunosc evanghelia, dar i respecta invataturile.
Indiferent de convingerile lor metafizice, toti tind, astfel, sa dispuna faptele intr-o
ordine logica. Aceasta deprindere mentala, pentru ca este o deprindere, Tsi are
originea in perioada primei stiinte teoretice, adica a primelor Elemente de
geometrie. Felul Tn care a aparut aceasta ne este cunoscut din atitudinea unei
gospodine care foloseste pentru prima data un dispozitiv permitand economisi-
rea de munca: Tn mod similar, dupa ce au cunoscut avantgjele economice ae
stiintel teoretice, oamenii destiinta refuza s mai renunte laea. Dupa ce au simtit
0 singura data gustul cunoasterii sub forma teoretica, spiritul uman parca este
contaminat cu un soi de virusincurabil, care produce o seteirezistibila de ordine
logica. lata de ce, cand are loc o tragedie spenceriana — o teorie ucisi de un fapt
— gpiritele lumii savante nu-si gasesc odihna pana nu este construit un nou fun-
dament logic.

Daca economia de gandire este ratiunea pentru care spiritul uman si-a dobéan-
dit deprinderea analitica, aceasta deprindere are, la réndul siu, un rol economic
foarte important. Datorita ei, experimentarea inceteaza sa mai fie un procedeu de
rutind prin care se determina valoarea pozitiva a propozitiilor deduse logic.
Stimuland imaginatia savantului experimentator, deprinderea analitica sta la baza
faptului ca experimentarea intreprinsa pornind de la o teorie are mult mai multe
sanse decdt simpla experimentare. Tn materie de experiment, dupa cum spunea
Pasteur candva, sansaii gjuta doar pe cei pregatiti.

Tn plus, spiritul analitic creeaza ceva dupa care acesta tnjeste: ordinea logi-
ca. De-alungul secolelor care s-au scurs intre Euclid si Newton, el a creat trep-
tat zone de cunoastere ordonate logic, a sporit cu timpul, sferalor de cuprindere
si, infinal, le-a unit pe unele dintre ele, intr-o singura entitate: mecanica teoreti-
ca. Dupa cum am aratat, ori de céte ori o teorie este zdrobita, spiritul analitic se
pune imediat Tn miscare pentru a construi un nou fundament logic pe ruinele
celui vechi. Cea ma importanta activitate de reconstructie este elaborarea unor
concepte complet noi. Aceste concepte deschid calea spre noi domenii de experi-
mentare, largind astfel terenul pe care se pot obtine noi cunostinte pozitive.
Datorita deprinderii analitice, orice tragedie spenceriana este urmata de o ade-
varata mana cereasca pentru stiinta. Pe de alta parte, asa cum ne punea in garda
Einstein, nu trebuie sa credem ci aceasta deprindere nu consta decét Tn gandire
logica pura: mai presus de orice, eacere, intuitie, o intuitie bazata pe intelegerea
plina de simpatie a experientei“®, si — trebuie si adaug — o mare fantezie inte-

28 P. W. Bridgman, The Nature of Physical Theory , Princeton, 1936, p. 118.
29 Albert Einstein, ldeas and Opinions, New York, 1954 , p. 226 si p. 270.
Sublinierea autorului.
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From the preceding analysis it follows that the immense difference between
East and West in the progress of factual knowledge congtitutes no evidence in
support of a rational reality. It does prove, however, that theoretical science is
thus far the most successful device for learning reality given the scarcity pattern
of the basic faculties of the human mind.

9. Theoretical Science: A Living Organism. The main thesis developed in this
chapter is that theoretical science is a living organism precisely because it
emerged from an amorphous structure — the taxonomic science — just as life
emerged from inert matter. Further, as life did not appear everywhere there was
matter, so theoretical science did not grow wherever taxonomic science existed:
its genesis was a historical accident.

The analogy extends still further. Recalling that *’science is what scientists
do”, we can regard theoretical science as a purposive mechanism that repro-
duces, grows, and preserves itself. It reproduces itself because any *’forgotten”
proposition can be rediscovered by ratiocination from the logical foundation. It
grows because from the same foundation new propositions are continuously
derived, many of which are found factually true. It also preserves its essence
because when destructive contradiction invades its body a series of factors is
automatically set in motion to get rid of the intruder.

To sum up: Anatomically, theoretical scienceislogically ordered knowledge.
A mere catalog of facts, as we say howadays, is no more science than the mate-
rials in a lumber yard are a house. Physiologically, it is a continuous secretion
of experimental suggestions which are tested and organically integrated into the
science’s anatomy. In other words, theoretical science continuously creates new
facts from old facts, but its growth is organic, not accretionary. Its anabolism is
an extremely complex process which at times may even ater the anatomic struc-
ture.

We call this process “explanation” even when we cry out “science does not
explain anything” .** Teleologically, theoretical science is an organism in search
of new knowledge.

Some claim that the purpose of science is prediction. This is the practical
man’s viewpoint even when it is endorsed by such scholars as Benedetto Croce
or Frank Knight.®> Neo-Machians go even further. Just as Mach focused his
attention on economy of thought without regard for the special role of logical
order, they claim that practical successis all that counts; understanding isirrel-
evant. No doubt, if science had no utility for the practical man, who acts on the
basis of predictions, scientists would now be playing their little game only in pri-
vate clubs, like the chess enthusiasts.

However, even though prediction is the touchstone of scientific knowledge —

31 Alfred A. Lotka, Elements of Physical Biology (Baltimore, 1925), p. 389.
32 Frank H. Knight, The Ethics of Competition (New York, 1935), pp. 109-110.
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lectuala. Logica nu ne gjuta decét sa prezentam ganduri deja gandite, dar nu si
sa gjungem la géanduri noi®.

Din analiza de mai sus rezulta ca diferentaimensa dintre Orient si Occident
n ceea ce priveste progresul cunostintelor pozitive nu este o dovada n sprijinul
caracterului rational al realitatii. Ea demonstreaza Tnsi ci stiinta teoretica este,
pana una alta, cel mai eficient instrument de studiere a realitatii, date fiind defi-
cienrele caracteristice facultdrilor de bazi ale spiritului uman.

9. Stiinra teoretica: un organismviu. Tezaprincipala dezvoltata Tn acest capi-
tol este aceea ca stiinta teoretica este un organism viu tocmai pentru ca a aparut
dintr-o structura amorfa — stiinta taxonomica — asa cum viata a aparut din mate-
riainertd. Mai mult, asa cum viata nu apare oriunde unde exista materie, tot ast-
fel stiinta teoretica nu a aparut oriunde a existat stiinta taxonomica: geneza e a
fost un accident istoric.

Analogia poate fi extinsa si mai departe. Daca reamintim ca , stiinta este ceea
ce fac oamenii desstiintd", putem considera stiinta teoretica un mecanism cu scop
special care se reproduce, se dezvolta si se conserva. El se reproduce deoarece
orice propozitie , uitata” poate fi redescoperita prin ratiocinare, pornind delabaze
logice. Se dezvolta, deoarece, pornind de la aceleasi fundamente, sunt derivate
noi propozitii, iar multe dintre ele se dovedesc efectiv adevarate. De asemenea, Tsi
conserva esenta, deoarece, atunci cand o contradictie distructiva i invadeaza or-
ganismul, o serie defactori sunt pusi automat in miscare pentru aeliminaintrusul.

Rezumand, constatam ca: anatomic, stiintateoretica este cunoastere ordonata
logic. O simpli lista de fapte, cum am spune astdzi, nu este stiinta, dupa cum
materialele dintr-un depozit de cheresteanu reprezinta o casa. Fiziologic, eaeste
0 secretare continua de idei experimentale care sunt verificate si integrate orga-
nic Tn anatomia stiintei. Cu alte cuvinte, stiinta teoretica creeaza continuu fapte
noi pe baza celor vechi, Insi dezvoltarea sa este organici, nu cumulativa.
Anabolismul sau este un proces extrem de complex, care uneori poate modifica
structura anatomica Tnsasi. Numim acest proces,, explicare”, chiar si atunci cand
clamam ca ,stiinta nu explica nimic**. Teleologic, stiinta teoretica este un
organism n cautare de cunostinte noi.

Unii sustin ca scopul stiintei este predictia. Acesta este punctul de vedere
practic, chiar si atunci cand este sustinut de savanti ca Benedetto Croce sau
Frank Knight®. Neomachienii merg si mai departe. La fel cum Mach si-a con-
centrat atentia asupra economiel de gandire fara a tine seama de rolul specia al
ordinii logice, el sustin ca succesul practic este singurul lucru care conteaza;
Tntelegerea nu are importanta. Desigur, daca stiinta n-ar aveanici o utilitate pen-
tru practicieni, care actioneaza pe baza de predictii, savantii hu s-ar mai putea

30 O abordare foarte incisiva si bine sustinuta cu documente a acestei probleme este
oferita de Jacques Hadamard, An Essay on the Psychology of Invention in the
Mathematical Field, Princeton, 1945.

31 Alfred A. Lotka, Elements of Physical Biology, Baltimore, 1925, p. 389.

32 Frank H. Knight, The Ethics of Competition, New York, 1935, p. 109-110.
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“in practice man must prove the truth”, as Marx said® — the purpose of science
in genera is not prediction, but knowledge for its own sake. Beginning with
Pythagoras' school, science ceased to serve exclusively the needs of business
and has remained always ahead of these.*

The practical man may find it hard to imagine that what animates science is
adelight of the analytical habit and idle curiosity; hence, he might never redlize
what is the source of his greatest fortune. The overwhelming majority of great
scholars react like Jacques Hadamard, who confessed to losing all interest in a
problem as soon as he solved it.*

Others say that scienceis experimenting. Asfar as theoretical science at least
is concerned, this view confuses the whole organism with one of its physiologi-
cal functions. Those who commit this error usually proclaim that “Bacon [is sci-
ence's] St. John the Baptist”.* Naturally, they aso blame Aristotle’s philosophy
of knowledge with its emphasis on Logic for the marasmus of science until
Francis Bacon's time. Facts have never been more ignored.

To begin with, Aristotle never denied the importance of experience; one elo-
quent quotation will suffice: “If at any future time [new facts] are ascertained,
then credence must be given rather to observation than to theories and to theo-
ries only if what they affirm agrees with the observed facts’.¥ In relation to the
time in which he lived he was one of the greatest experimenters and keenest
observers.

As Darwin judged, Linnaeus and Cuvier are “mere schoolboys to old
Aristotle”.*® His teachings should not be blamed for what Scholasticism did with
them. Finally, mechanics was aready moving fast on Aristotelian theoretical
tracks at the time Bacon's works appeared.

Without the analytical habit which had been kept alive by Euclid's Elements
and Aristotle’s writings, Kepler, Galileo, and Newton, as well as al the great
men of science that came later, would have had to join the Sino-Indians in con-
templative and casual observation of nature®* To the extent to which we may
turn history around in thought, we may reason that without the peculiar love the

33 F. Engels, Ludwig Feuerbach and the Outcome of Classical German Philosophy
(London, 1947), p. 76.

34 Burnet, Early Greek Philosophy, p. 99; PW. Bridgman, Reflections of a Physicist
(2nd edn., New York, 1955), pp. 348-349. What might happen to this relation in the very
immediate future is a matter of speculation. But the contention of F. Engels, in On
Historical Materialism (New York, 1940), p. 14, that science did not exist before the bour-
geois society because only this society could not live without it, isafar cry from the truth.

35 Hadamard, Psychology of Invention, p. 60.

36 J.S. Huxley, “Science, Natural and Socia”, Scientific Monthly, L (1940), 5.

37 De Generatione Animalium, 750b 30-33. Also Metaphysics, 981a.

38 Quoted by GR.G. Mure, Aristotle (New York, 1932), p. 124.

39 Cf. Alfred North Whitehead, Process and Reality: An Essay in Cosmology (New
York, 1929), p. 7.
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deda acum lamicalor pasiune decét in cluburi private, lafel caiubitorii de sah.
Totusi, chiar daca predictia este piatra de incercare a cunoasterii stiintifice—,,in
practica, adevarul trebuie demonstrat*, cum spunea Marx® — scopul stiintel, in
general, nu este predictia, ci cunoasterea de dragul cunoasterii. Tncepand cu
scoalalui Pitagora, stiinta aincetat s mai serveasca exclusiv nevoilor legate de
economie, s-a Situat mereu deasupra acestora®.

Practicianul nu-si poate imagina ca mobilul stiintei este bucuria produsa de
deprinderea analitica si curiozitatea gratuita; de aceea, s-ar puteacael si nu inte-
leaga niciodata care este sursa marilor sale izbanzi. Marea majoritate a marilor
savanti reactioneaza ca Jacques Hadamard, care marturisea ca Tsi pierde intere-
sul fata de o problema de Indata ce o rezolva .

Altii sustin ca stiinta este experimentare. Cel putin Tn masura in care este
vorba de stiinta teoretica, aceastd idee confunda organismul in intregul siu cu
unadintre functiile sale fiziologice. Cei care comit aceasta eroare sustin de obi-
cel ca ,Bacon este loan Botezatorul [al stiintei]“*. Desigur, e condamna si
filosofia aristotelica a cunoasterii cu accentul ei pus pe logica, pentru marasmul
dominant Tn stiinta pana la vremea lui Francis Bacon. Niciodata faptele nu au
fost ignorate mai mult.

Mai intéi, Aristotel nu a negat niciodata importanta experientei; un singur
citat este edificator: ,, Daca Tntr-un moment din viitor vor fi invocate [fapte noi],
credibilitatea lor trebuie stabilita prin observatie mai curénd decat prin teorie, iar
prin teorie numai daca ceea ce ea sustine concorda cu faptele observate"®.
Pentru perioadain care a trait, el afost unul dintre cel mai mari experimentatori
si mai atenti observatori. Darwin considera ca Linné si Cuvier nu sunt decét
,Niste copii de scoala pe langa batranul Aristotel“®. Tnvataturile sale nu trebuie
condamnate pentru ceea ce au facut scolasticii din ele. Tn sfarsit, cand au aparut
lucrarile lui Bacon, mecanica avansarapid pe drumul teoretic trasat de Aristotel.

Fara deprinderea analitica, pastrata vie de Elementele lui Euclid si de scrieri-
lelui Aristotel, lui Kepler, Galilei si Newton si tuturor marilor cameni de stiinta
care i-au urmat mai tarziu, nu le-ar fi ramas decét sa li se aature chinezilor si

33 F. Engels, Ludwig Feuerbach and the Outcome of Classical German Philosophy,
London, 1947, p. 46.

34 Burnet, Early Greek Philosophy, p. 99; PW. Bridgman, Reflections of a Physicist,
2nd edn., New York, 1955, p. 348-349. Ceea ce i s-ar putea intdmpla acestei relatii in
viitorul foarte apropiat tine de speculatie. ldeea sustinuta de citre F. Engels, ih On
Historical Materialism, New York, 1940, p. 14, ca stiinta nu a existat Thaintea aparitiei
societatii burgheze, deoarece doar aceasta societate nu putea trai fird ea, este insa
departe de adevir.

35 Hadamard, Psychology of Invention, p. 60.

36 J. S. Huxley, Science, Natural and Social, , Scientific Monthly*, L, 1940, 5.

37 De Generatione Animalium, 760b 30-33. De asemenea Metafizica, 981a.

38 Citat de G. R. G. Mure, Aristotle, New York, 1932, p. 124.

39 Cf. Alfred North Whitehead, Process and Reality: An Essay in Cosmology, New
York, 1929, p. 7.
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Greeks had for Understanding®, our knowledge would not by far have reached
its present level; nor would modern civilization be what it is today. For better or
for worse, we have not yet discovered one single problem of Understanding that
the Greek philosophers did not formulate.

40 Cf. Plato, Republic, V. 435-436. Also W.T. Stace, A Critical History of Greek
Philosophy (London, 1934), pp. 17-18; Cyril Bailey, The Greek Atomists and Epicurus
(Oxford, 1928), p. 5.
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indienilor Tn observarea contemplativi si intamplatoare a naturii*®. Tn masurain
care putem urca pefirul istoriei Tn gand, putem spune ci fara pasiunea deosebita
agrecilor pentru Tntelegerea sensului lucrurilor®, cunoasterea ar fi ramas departe
nivelul atins astazi; si nici civilizatia moderna nu ar fi fost ceea ce este ea acum.
Ca acest lucru ne place sau nu, putem spune ca pana astazi noi inca nu am
descoperit nici 0 singura problema de intel egere pe care filosofii greci sa nu o fi
formulat.

40 Cf. Platon, Republica, V, p. 435-436. Vezi si W.T. Stace, A Critical History of
Greek Philosophy, London, 1934, p. 17-18; Cyril Bailey, The Greek Atomists and
Epicurus, Oxford, 1928, p. 5.



TWO

CONCEPTS, NUMBERS, AND
QUALITY

1. “No Science Without Theory”. Theoretical science having the marvellous
qualities just described, we can easily understand the sanguine hopes raised by
Newton’s success in transforming mechanics into such a science. At last, some
two thousand years after Euclid's Elements, Newton’s Principia Mathematica
proved that theoretical science can grow in other domains besides geometry, and
equally well. But sanguine hopes are sanguine hopes: thoughts on the matter,
especially of those fascinated most by the powers of Logic, became prey to the
confusion between “some fields” and “all fields’. In the end almost everybody
interpreted the evidence as proof that knowledge in all fields can be cast into a
theoretical mold. Especially after the astounding discovery of Neptune “at thetip
of Leverrier's pen”, spirits ran high in all disciplines, and one scientist after
another announced his intention of becoming the Newton of his own science.
Francois Magendie aspired to place even physiology “on the same sure footing”
as mechanics.* “Thus the confusion of tongues’ — as one economist lamented —
“was propagated from science to science” .2

On the whole, the scientific temper has not changed much. To be sure, the
position that mechanics constitutes the only road leading to divine knowledge —
as Laplace argued in his magnificent apology® — has been officialy abandoned
by almost every specia science. Curiously, the move was not caused by the
recognition of the failures following the adoption of this position outside
physics, but induced by the fact that physics itself had to reject it.* In place of
“al sciences must imitate mechanics’, the battle cry of the scholarly army is
now “no science without theory” . But the changeis rather skin deep, for by “the-
ory” is commonly understood a logical file of knowledge as exemplified by
geometry and mechanics.®

1JM.D. Olmsted and E.H. Olmsted, Claude Bernard and the Experimental Method
in Medicine (New York, 1952), p. 23.

2 S. Bauer, quoted in J.S. Gamba, Beyond Supply and Demand (New York, 1946), p.
29n. My trandation.

3 PS. Laplace, A Philosophical Essay on Probabilities (New York, 1902), p. 4.

4 See chapter “The Decline of the Mechanical View” in A. Einstein and L. Infeld,
The Evolution in Physics (New York, 1938).

5 The point has been repeatedly recognized by numerous scholars. e.g., Max Planck,
Scientific Autobiography and Other Papers (New York, 1949), p. 152.




DOI

CONCEPTE, NUMERE
SI CALITATE

1., Nici o stiingg fard teorie” . Deoarece stiinta teoretica are calitatile remar-
cabile pe care le-am aritat, sunt usor de inteles sperantele mari generate de suc-
cesul lui Newton, in efortul sau de transformare a mecanicii intr-o asemenea
stiinta. Tn sfarsit, dupa vreo doua mii de ani de la Elementele lui Euclid, lucrarea
lui Newton Principia Mathematica demonstra ca stiinta teoretica se poate dez-
voltasi in alte domenii, decét geometria, si cu un succes lafel de mare. Dar mari-
le sperante ascund si mari iluzii: mai ales cei fascinati de puterealogicii au cazut
n capcana confuziei dintre ,,unele domenii“ si ,,toate domeniile”. Pana la urma,
aproape toata lumea a sférsit prin a crede ca, n toate domeniile, cunoastintele
pot fi Tncadrate Tntr-o matrice teoretica. Mai ales dupa uluitoarea descoperire a
planetei Neptun ,,cu varful penitei lui Le Verrier, o stare de euforie a cuprins
toate disciplinele, iar oamenii de stiinta si-au anuntat, rénd pe rand, intentiade a
deveni un Newton in domeniul lor stiintific. Francois Magendie aspira chiar sa
puna si psihologia,, pe picior de egalitate” cu mecanica. ,, Astfel babilonia* lim-
bilor — cum se lamenta un economist — s-a propagat de la o stiinta la altet.

Tn ansamblu, pasiunile stiintifice nu s-au schimbat prea mult. Desigur, ideea
cd mecanica este singura cale spre adevarul divin — cum sustinea Laplace in
magnifica sa aparare® — a fost abandonata oficial de aproape toate stiintele spe-
cide. Tn mod curios, acest lucru s-a intAmplat nu pentru ci s-ar fi recunoscut
esecurile legate de adoptarea acestei pozitii in afaradomeniului fizicii, ci arezul-
tat din faptul ca fizicainsisi a trebuit si o rejecteze’. Tn locul devizei conform
careia ,toate stiintele trebuie sa imite mecanica“, strigatul de lupta a armatei
invatatilor este acum: ,Nici o stiinta fara teorie". Schimbarea este insa superfi-
ciaa, deoarece prin ,teorie" se intelege in mod obisnuit structurarea logica a
cunoasterii, dupa exemplul geometriei si a mecanicii®.

1J. M. D. Olmsted si E. H. OIlmsted, Claude Bernard and the Experimental Method
in Medicine, New York, 1952, p. 23.

2 S. Bauer, citat de J. S. Gambs, Beyond Supply and Demand, New York, 1946,, p.
29n. [Traducerea med].

3 P. S. Laplace, A Philosophical Essay on Probabilities, New York, 1902, p. 4.

4 Vezi capitolul The Decline of the Mechanical View, in A. Einsteinsi L. Infeld, The
Evolution of Physics, New York, 1938.

5 ldeea afost recunoscutd, in mod repetat, de mai multi oameni de stiintd: de exem-
plu, Max Planck, Scientific Autobiography and Other Papers, New York, 1949, p. 152.
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No other science illustrates better than economies the impact of the enthusi-
asm for mechanistic epistemology upon its evolution. Does the transforming of
economics into “a physico-mathematical science” require a measure of utility
which escapes us? “Eh bien!” — exclaimed Walras characteristically — “this dif-
ficulty is not insurmountable. Let us suppose that this measure exists, and we
shall be able to give an exact and mathematical account” of the influence of util-
ity on prices, etc.® Unfortunately this uncritical attitude has ever since constitut-
ed the distinct flavour of mathematical economics. In view of the fact that theo-
retical scienceisaliving organism, it would not be exaggerating to say that this
attitude is tantamount to planning a fish hatchery in a flower bed.

Jevons showed some concern over whether the new environment — the eco-
nomic field — would contain the basic elements necessary for the theoretical
organism to grow and survive. Indeed, before declaring his intention to rebuild
economics as “the mechanics of utility and self-interest”, he took pains to point
out that in the domain of economic phenomena there is plenty of quantitative
“moisture” in “the private-account books, the great ledgers of merchants and
bankers and public offices, the share list, price lists, bank returns, monetary
intelligence, Custom-house and other Government returns’.” But Jevons, like
many others after him, failed to go on to explain how ordinary statistical data
could be substituted for the variables of his mechanical equations. By merely
expressing the hope that statistics might become “ more complete and accurate ...
so that our formulae could be endowed with exact meaning”’®, Jevons set an
often-followed pattern for avoiding the issue.

Certainly, after it was discovered that theoretical science can function prop-
erly in another domain besides geometry, scientists would have been derelict if
they had failed to try out “a fish hatchery in a flower bed”. For trying, though
not sufficient, is as absolutely necessary for the advancement of knowledge as it
is for biological evolution. This is why we cannot cease to admire men like
Jevons' and Walras', or numerous others who even in physics hurried to adopt a
new viewpoint without first testing their ground.® But our admiration for such
unique feats does not justify persistence in adirection that trying has proved bar-
ren. Nor do we serve the interest of science by glossing over the impossibility of
reducing the economic process to mechanical equations. In this respect, a sig-
nificant symptom is the fact that Carl Menger is placed by aimost every histori-
an on alower pedestal than either Walras or Jevons only because he was more

6 Léon Walras, Eléments d' économie politique pure (3rd edn., Lausanne, 1896), p.
97, My trandation.

7 W. Stanley Jevons, The Theory of Political Economy (4th edn., London, 1924), p.
21 and p. 11.

8 lbid., p. 21.

9 Cf. PW. Bridgman, Reflections of a Physicist (2nd edn., New York, 1955),
p. 355.
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Nicio alta stiinta nu ilustreaza mai bine decét stiinta economica impactul pe
care entuziasmul pentru epistemologia mecanicista il are asupra evolutiel sale.
Era nevoie, pentru transformarea economiei intr-o ,stiinta fizico-matematica®,
de o masura inca nedescoperita a utilitatii?,, Eh bien!* —exclamaWalrasin stilul
Siu caracteristic —,, aceasta dificultate nu este insurmontabila. Sa presupunem ca
aceasta masura exista si ca vom putea oferi 0 expresie matematica exacta“ a
influentel utilitatii asupra preturilor etc.®. Din pacate, aceasta atitudine necritica
constituie de atunci trasitura distinctiva a economiei matematice. Tntrucat stiinta
teoretica este un organism viu, nu vom exagera daca vom spune ca aceasta ati-
tudine echivaleaza cu incercarea de a amenga o pastravarie in santurile unei
gradini de flori.

Jevons manifesta o anumita ingrijorare, intrebandu-se daci noul mediu —
domeniul economic — contine elementele de baza necesare pentru dezvoltarea si
supravietuirea organismului teoretic. Tntr-adevar, nainte de a-si declara intentia
de areconstrui stiinta economiei ca,,mecanica a utilitatii si ainteresului perso-
nal“, e sa striduit si arate ca Tn domeniul fenomenelor economice exista
destula ceatd cantitativa, fie ca e vorba de contabilitatea societatilor private, de
registrele comerciantilor, bancherilor si serviciilor publice, de cursurile actiu-
nilor, indicele preturilor, bilanturile bancare, informatiile monetare, de conturile
serviciilor vamalesi alte date ale institutiilor guvernamentale"’. Jevons, ca multi
altii dupa el, nu afost insa Tn masura sa explice satisfacator in ce mod datele sta-
tistice obisnuite puteau sa se substituie variabilelor din ecuatiile sale mecanice.
Limitandu-se la speranta ca statistica va putea deveni ,mai completa si mai
exacta ... astfel Tncét formulele noastre si dobandeasci un sens precis’s, Jevons
imagina un procedeu, des folosit, de ocolire a problemei.

Desigur, dupa ce s-a descoperit ca stiinta teoretica poate functiona corespun-
zator si in alte domenii, Tn afara de geometrie, savantii n-ar mai fi avut liniste
daca nu ar fi Tncercat si amenajeze ,pastravarii Tn santurile unor gradini de
flori“. Caci Tncercarea, desi insuficienta, este absolut necesara pentru progresul
cunoasterii, tot asa cum este si pentru evolutia biologica. lata de ce nu putem sa
nu admiram oamenii ca Jevons si Walras sau ca multi altii care chiar in fizica
s-au grabit si adopte puncte de vedere noi, fara cain prealabil sa verifice funda-
mentul acestora’. Dar admiratia noastra pentru asemenea performante unice nu
justifica perseverentaintr-o directie Tn care Tncercarea s-a dovedit sterila. Si nici
nu servim interesul stiintei glosand asupra imposibilitatii de a reduce procesul
economic la ecuatii mecanice. n aceasta privinta, este semnificativ ca aproape
toti istoricii 1l plaseaza pe Carl Manger pe un soclu mai putin thalt decét cele ale
lui Walras sau Jevons, numai pentru ca el eramai conservator cand trata aceeasi

6 Léon Walras, Eléments d’ économie politique pure, editia a treia, Lausanne, 1896,
p. 97. Traducerea autorul ui.

7 W. Stanly Jevons, The Theory of Palitical Economy, 4th edn., London, 1924, p. 21
si p. 11.

8 Ibid., p. 21.

9 Cf. P. W. Bridgman, Reflections of a Physicist, 2nd edn., New York, 1955, p. 355.
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conservative in treating the same problem, the subjective basis of value.®
Moreover, in spite of the fact that no economy, not even that of a Robinson
Crusoe, has been so far described by a Walrasian system in the same way in
which the solar system has been described by a Lagrange system of mechanical
eguations, there are voices claiming that economics “has gone through its
Newtonian revolution”: only the other social sciences are still awaiting their
Galileo or Pasteur™. Alfred North Whitehead's complaint that “the self-confi-
dence of learned peopleisthe comic tragedy of [our] civilization”*2 may be unsa-
vory but does not seem entirely unfounded.

Opposition to Walras and Jevons claim that “economics, if it is to be a sci-
ence at all, must be a mathematical science”®, has not failed to manifest itself.
But, in my opinion, during the ensuing controversies swords have not been
crossed over the crucial issue. For | believe that what social sciences, nay, all sci-
ences need is not so much a new Galileo or a new Newton as a new Aristotle
who would prescribe new rules for handling those notions that L ogic cannot deal
with.

Thisisnot an extravagant vision. For no matter how much we may preen our-
selves nowadays upon our latest scientific achievements, the evolution of human
thought has not come to a stop. To think that we have even approached the end
is either utter arrogance or mortifying pessimism. We cannot therefore write off
the possibility of striking one day upon the proper mutant idea that would lead
to an anatomy of science capable of thriving equally well in natural asin social
sciences. On rare occasions we find this hope more clearly expressed with the
extremely pertinent remark that in such aunifying science physicswill be “swal-
lowed up” by biology, not the reverse.* Or, as Whitehead put it more sharply,
“murder is the prerequisite for the absorption of biology into physics’.”* A his-
torical precedent already exists: physicists and scientific philosophers had for a
long time denied that “scientific” laws exist outside physics and chemistry,
because only there do we find rigidly binding relations. Today they work hard to

10 E.g., K. Wicksdll, Value, Capital and Rent (London, 1954), p. 53; Joseph A.
Schumpeter, History of Economic Analysis (New York, 1954), p. 918. Among the few
exceptions. Frank H. Knight, “Marginal Utility Economics’, Encyclopaedia of the
Social Sciences (New York, 1931), V, 363; George Stigler, Production and Distribution
Theories (New York, 1948), p. 134.

11 Karl R. Popper, The Poverty of Historicism (Boston, 1957), p. 60 and note.

12 Alfred North Whitehead, Science and Philosophy (New York, 1948), p. 103.

13 Jevons, Theory, p. 3.

14 Cf. J.S. Haldane, The Sciences and Philosophy (New York, 1929), p. 211. Also
Erwin Schrédinger, What |s Life? (Cambridge, Eng., 1944), pp. 68-69; R.E. Peierls, The
Laws of Nature (London, 1957), p. 277; L. von Bertalanffy, Problems of Life (New York,
1952), p. 153.

15 Alfred North Whitehead, “Time, Space, and Material”, in Problems of Science
and Philosophy, Aristotelian Society, suppl. vol. 2, 1919, p. 45.
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problema, baza subiectivda a valorii*® Ma mult, Tn ciuda faptului ca nici o
economie, nici macar cea a lui Robinson Crusoe, nu a fost pana acum descrisa
de un sistem walrasian Th modul Tn care sistemul solar este descris de un sistem
Lagrange de ecuatii mecanice, exista voci care pretind ca economia ,,a infaptuit
revolutia el newtoniana” si doar celelalte stiinte sociale il mai asteapta pe un
Galilel sau un Pasteur a lor*. Remarca amara a lui Alfred North Whitehead ca
»incredereain sine a savantilor este tragicomediacivilizatieli [noastre]”* poate fi
neinspirata, dar nu pare sa fie intru totul nefondata.

Manifestarile de opozitie fata de pretentia lui Walras si alui Jevons ca ,, daca
economia vrea sa devina intr-adevar o stiinta, trebuie sa fie o stiinta matemati-
ca“*, nuau lipsit. Dar dupa parereamea, in controversele desfasurate, sabiile nu
s-au incrucisat asupra chestiunii cruciale. Eu cred ca ceea ce le trebuie stiintelor
sociale, bachiar tuturor stiintelor, este nu atét un nou Galilei sau un nou Newton,
cat un nou Aristotel, care si prescrie noi reguli pentru tratarea unor concepte
pentru care logica este inadecvata.

Aceasta nu este 0 idee extravaganta, caci oricdt ne-am impauna astazi cu
ultimele noastre cuceriri stiintifice, evolutia gandirii umane nu a gjuns la punc-
tul final. Chiar si gandul ca ne-am fi apropiat de un asemenea punct denota ori
aroganta crasa, ori pesimism maladiv. De aceea nu putem exclude posibilitatea
sa dam, Tntr-o buna zi, pesteideea cu forta de mutatie, care sa duci la o anatomie
astiintei susceptibila sa functioneze cu succes atét in stiintele naturii, cat si in
stiintele sociale. Uneori gasim aceasta speranta mai clar exprimata, insotita de
observatia extrem de pertinenta ca, Tntr-o asemeneastiinta unificatoare, fizicava
fi ,Tnghitita“ de biologie, si nu invers®“. Sau cum a formulat mai expresiv
Whitehead, doar printr-o,, crima s-ar putea gjunge la absorbtia biologiei de catre
fizica“*. Un precedent istoric deja exista: fizicienii si filosofii stiintei au negat
multa vreme posibilitatea calegi ,stiintifice” sa existe in afarafizicii si chimiei,
fiindca numai aici intalnim relatii cauzale rigide. Astazi, e se straduiesc din ras-
puteri si-i convinga pe toti ca, dimpotriva, legile naturii nu sunt rigide, ci sto-
casticesi ca legearigida este doar un caz limita, si deci extrem de special, a legii

10 De exemplu, K. Wicksell, Value, Capital and Rent, London, 1954, p. 53; Joseph
A. Schumpeter, History of Economic Analysis, New York, 1954, p. 918. Printre putinele
exceptii se afla: Frank H. Knight, ,Margina Utility Economics*, Encyclopaedia of the
Social Sciences, New York, 1931, V, 363; George Stigler, Production and Distribution
Theories, New York, 1948, p. 134.

11 Karl R. Popper, The Poverty of Historicism, Boston, 1957, p. 60 si nota.

12 Alfred North Whitehead, Science and Philosophy, New York, 1948, p. 103.

13 Jevons, Theory, p. 3.

14 Cf. J. S. Haldane, The Sciences and Philosophy, New York, 1929, p. 211. Lafdl,
Erwin Schrodinger, What is Life?, Cambridge, Eng., 1944, p. 68-69; R. E. Peierls, The
Laws of Nature, London, 1957, p. 277; L. von Bertalanffy, Problems of Life, New York,
1952, p. 153.

15 Alfred North Whitehead, Time, Space and Material, Tn ,, Problems of Science and
Philosophy*, Aristotelian Society, suppl. vol. 2, 1919, p. 45.
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convince everybody that on the contrary the laws of nature are not rigid but sto-
chastic and that the rigid law is only alimiting, hence highly special, case of the
stochastic law. Somehow they usually fail to point out that the latter type of law
is not a native of physical science but of the life sciences.

The history of human thought, therefore, teaches us that nothing can be
extravagant in relation to what thought might discover or where. It is al the
more necessary for us to recognize fully the source as well as the nature of our
difficulty at present.

2. Theoretical Science versus Science. The first condition an environment
must satisfy in order to sustain the life of a certain organism is to contain the
chemical elements found in the anatomy of that organism. If it does not, we need
not go any further. Let us, therefore, begin our inquiry by a*“chemica” analysis
of the anatomy of theoretical science.

As | have pointed out, the causa materialis of science, not only of theoreti-
cal science, consists of descriptive propositions. | have further explained that the
distinctive feature of theoretical science is its logicaly ordered anatomy.
Whoever is willing to look at the brute facts and accept some of their unpleas-
antness, will agree that in some phenomena domains an overwhelming majori-
ty of descriptive propositions do not possess the “chemical” properties required
by logical ordering.

| can hardly overemphasize the fact that Logic, understood in its current
Aristotelian sense, is capable of dealing only with one distinct class of proposi-
tions, such as

A. The hypotenuse is greater than the leg, but it is largely impotent when it

comes to propositions such as

B. Culturally determined wants are higher than biological wants, or

C. Woodrow Wlson had a decisive influence upon the Versailles Peace

Treaty.

A logician would hardly deny this difference. But many, especialy the logi-
cal positivists, would argue that propositions such as B or C are meaningless
and, hence, the difference does not prove at all the limitation of Logic. This posi-
tion is clearly explained by Max Black: red being a vague concept, the question
“Is this color red?’ has scarcely any meaning®. However, the use of the term
“meaningless’ for propositions that Logic cannot handle is a clever artifice for
begging avital question.

At bottom, the issue is whether knowledge is authentic only if it can be uni-
fied into a theory. In other words, is theoretical science the only form of scien-
tific knowledge? The issue resolves into severa questions. the first is what
accounts for Logic’s impotence to deal with “meaningless’ propositions.

3. Numbers and Arithmomor phic Concepts. The boundaries of every science
of fact are moving penumbras. Physics mingles with chemistry, chemistry with

16 Max Black, The Nature of Mathematics (New York, 1935), p. 100n.
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stocastice. Oricum, de regula, el uitd si aminteasca faptul ci acest ultim tip de
lege nu-si are origineain stiintele fizice, ci n stiintele vietii.

Istoria gandirii umane ne Tnvata, asadar, ci nimic nu poate fi extravagant
cand e vorba de ceea ce poate gandirea si descopere si de domeniile Tn care au
loc descoperirile. Cu atét mai necesar este sa cunoastem pe deplin sursasi natu-
ra dificultatilor noastre prezente.

2. Stiinga teoretica vs. stiingg. Prima conditie pe care trebuie sa o Tndepli-
neasca un mediu pentru a permite vietuirea unui anumit organism este si contina
elementele chimice aflate Tn anatomia organismului respectiv. Daca nu le
contine, nu mai e cazul de mers mai departe. Sa Tncepem deci studiul nostru cu
o analiza ,chimica“ aanatomiei stiintei teoretice.

Asa cum am mai subliniat, causa materialis a stiintei, si nu numai a stiintei
teoretice, este reprezentatd de propozitii descriptive. Am aratat, intre altele ca
trasatura distinctiva astiintei teoretice este anatomia el ordonata logic. Cine este
dispus sa priveasca faptele brute si si accepte unele dintre aspectele lor mai
neplacute va recunoaste ca in anumite domenii fenomenale, o majoritate
covérsitoare a propozitiilor descriptive nu poseda proprietatile ,,chimice” cerute
de ordonarea logica.

Nu cred ca exagerez spunand ca logica, Tnteleasi Tn sensul el curent, aris-
totelic, nu poate s trateze decét o clasa distincta de propozitii, cum ar fi:

A. Ipotenuza este mai mare decét cateta, dar este absolut heputincioasa cand

este vorba de propozitii ca

B. Nevoile determinate cultural sunt mai importante decat nevoile biologice

sau

C. Woodrow WiIson a avut o influenzd decisiva asupra Tratatului de pace de

la Versailles.

E greu de imaginat un logician care si nege aceasta diferenta. Multi oameni
destiinta, mai ales pozitivistii, vor obiectainsa ca propozitii caB sau C sunt lip-
Site de sens si ca, deci diferenta respectiva nu este deloc o dovada a limitelor
logicii. Aceastd idee este clar exprimata de Max Black: rosu fiind un concept
vag, Tntrebarea ,, Este aceasta culoare rosu?* nu prea are vreun sens®. Totusi, a
vorbi de propozitii ,lipsite de sens* atunci cand logica nu le poate trata nu este
decét un artificiu ingenios pentru a contura o problema vitala.

Tn fond, problema este daci poate exista cunoasterea autentica si atunci cand
aceasta cunoastere nu se preteaza la unificare prin teorie. Cu alte cuvinte, este
stiinta teoretica singura forma de cunoastere stiintifica? Aceasta problema
contine mai multe Tntrebari; prima este cauza incapacitatii logicii de a trata
propozitii , lipsite de sens?

3. Numere si concepte aritmomorfe. Frontierele oricarei stiinte afaptelor sunt
penumbre miscatoare. Fizica se Tntrepatrunde cu chimia, chimia cu biologia,
economia cu stiintele politice si cu sociologia etc. Exista o chimie fizica, o

16 Max Black, The Nature of Mathematics (New York, 1935), p. 100n.
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biology, economics with political science and sociology, and so on. There exists
a physical chemistry, a biochemistry, and even a political economy in spite of
our unwillingness to speak of it. Only the domain of Logic — conceived as
Principia Mathematica —is limited by rigidly set and sharply drawn boundaries.
The reason for this is that discrete distinction constitutes the very essence of
Logic: perforce, discrete distinction must apply to Logic’'s own boundaries.

The elementary basis of discrete distinction is the distinction between two
written symbols: between“m” and“n”, “3” and “8", “excerpt” and “except”, and
so on. As these illustrations show, good symbolism requires perfect legibility of
writing; otherwise we might not be able to distinguish without the shadow of a
doubt between the members of the same pair. By the same token, spoken sym-
bolism requires distinct pronunciation, without lisping or mumbling.

Symboals, as we know, have one and only one purpose: to represent concepts
visually or audibly.”” We also know that logic deals with symbols qua represen-
tatives of concepts. But we do not go, it seems, so far as to realize (or to admit
if we realize) that the fundamental principle upon which Logic rests is that the
property of discrete distinction should cover not only symbols but concepts as
well.

Aslong asthis principleisregarded as normative no one could possibly quar-
rel over it. On the contrary, no one could deny the immense advantages derived
from following the norm whenever possible. But it is often presented as a gen-
eral law of thought. A more glaring example of White-head's “fallacy of mis-
placed concreteness’ than such a position would be hard to find. To support it
some have gone so far as to maintain that we can think but in words. If thiswere
true, then thoughts would become a ‘symbol” of the words, a most fantastic
reversal of the relationship between means and ends. Although the absurdity has
been repeatedly exposed, it still survives under the skin of logica positivism.®
Pareto did not first coin the word “ophelimity” and then think of the concept.
Besides, thought is so fluid that even the weaker claim, namely, that we can coin
aword for every thought, is absurd.

“The Fallacy of the Perfect Dictionary”* is plain: even a perfect dictionary is
molecular while thought is continuous in the most absolute sense. Plain also is

17 This limitation follows the usual line, which ignores tactile symbolism: taps on
the shoulder, hand shakes, etc. Braille and especially the case of Helen Keller prove that
tactile symbolism can be as discretely distinct and as efficient as the other two. Its only
shortcoming is the impossibility of immediate transmission at a distance.

18 For a discussion of the psychological evidence against the equation “thought =
word”, see Jacques Hadamard, An Essay on the Psychology of Invention in the
Mathematical Field (Princeton, 1945), pp. 66 ff. For what it might be worth, as one who
is multilingual |1 can vouch that | seldom think in any language, except just before
expressing my thoughts orally or in writing.

19 Alfred North Whitehead, Modes of Thought (New York, 1938), p. 235. See also
PW. Bridgman, The Intelligent Individual and Society (New York, 1938), pp. 69-70.
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biochimie si chiar si 0 economie politica, oricét de putin ne-ar placea sa vorbim
despre ea. Numai domeniul logicii — conceput ca Principia Mathematica — este
delimitat de graniterigidesi bine trasate. Explicatia acestei situatii consta in fap-
tul ca distinctiadiscretd constituie insasi esentalogicii: in virtutea acestel impre-
jurari, distinctia discreta trebuie sa se aplice si frontierelor proprii ale logicii.

Baza elementara a distinctiel discrete este distinctia dintre doua simboluri
scrise: intre,,m* si ,n“, , 3" si 8", ,extractie” si ,exceptie” etc. Dupa cum reiese
din aceste exemple, o simbolistica adecvata presupune un scris perfect lizibil;
altfel, nu am putea sa facem o distinctie clara dintre elementele aceleiasi perechi.
Tn mod similar, simbolistica verbali presupune o pronuntie clara, fara sasdieli si
mormaieli.

Dupa cum este cunoscut, simbolurile au un singur scop: sa reprezinte vizual
sau sonor conceptele”. Mai stim ca logica se ocupa de simboluri qua reprezen-
tante ale conceptelor. Se pare insa ca noi nu mergem atét de departe incét sa rea-
lizam (sau sa admitem, daca realizam) ca principiul fundamental pe care se spri-
jina logica este acela ca distincria discretd trebuie sq se refere nu numai la sim-
boluri, ci si la concepte.

Atéta vreme cét acestui principiu i se atribuie o valoare normativa, nimeni
nu-l poate contesta. Dimpotriva, nimeni nu poate nega avantgjul imens care
decurge din respectarea normei ori de céte ori este posibil. Aceasta este Tnsi
deseori prezentata ca o lege generala a gandirii. Ar fi greu de gasit un exemplu
mai graitor pentru ceea ce Whitehead numeste ,,iluzia concretetei prost intelese”.
Pentru a o demonstra aceasta pozitie, unii au mers pana acolo, Tncét sa sustina ca
nu putem géandi decét in cuvinte. Daca asa stau lucrurile, atunci gandurile ar
deveni ,simbol* ale cuvintelor, o inversare cum nu se poate mai fantastica a
relatiei dintre mijloace si scopuri. Desi aceasta absurditate a fost deseori
denuntata, ea mai dainuieste sub epiderma pozitivismului logic®®. Vorbind de
,ofelimitate”, Pareto nu crea mai intai cuvantul spre a gandi apoi conceptul. Tn
plus, gandirea este atét de fluida, Thcét pana si pretentia modesta ca putem crea
céte un cuvant pentru fiecare gand este absurda.

»lluzia dictionarului perfect® este evidenta: chiar si un dictionar perfect
este de tip molecular n timp ce gandul este continuu n sensul cel mai deplin. La

17 Aceastalimitare urmeaza calea obisnuita, careignora simbolismul tactil: bataia pe
umadr, strdngerea de méini etc. Braille si, mai ales, Helen Keller arata ca simbolismul tac-
til poate fi lafel de discret distinct si de eficient ca si celelalte doua. Singurul siu nea-
juns este imposibilitatea transmiterii rapide la distanta.

18 Pentru o dezbatere privind dovada psihologicd Tmpotriva ecuatiei ,,gand =
cuvant’, vezi Jacques Hadamard, An Essay on the Psychology of Invention in the
Mathematical Field, Princeton, 1945, p. 66 si urm. De exemplu, ca unul care vorbeste
mai multe limbi, pot si garantez ca rareori gandesc Tn vreo limba, cu exceptia momen-
tului cand Tmi exprim géndurile mele oral sau Tn scris.

19 Alfred North Whitehead, Modes of Thought, New York, 1938, p. 235. Vezi si P.
W. Bridgman, The Intelligent Individual and Society, New York, 1938, p. 69-70.
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the reason for and the meaning of the remark that “in symbols truth is darkened
and veiled by the sensuous element” . ®

Since any particular real number constitutes the most elementary example of
adiscretely distinct concept, | propose to call any such concept arithmomor phic.
Indeed, despite the use of the term “continuum” for the set of all real numbers,
within the continuum every real number retains a distinct individuality in all
respects identical to that of an integer within the sequence of natural numbers.
The number =, for instance, is discretely distinct from any other number, be it
3.141592653589793 or 101, So is the concept of “circle” from “101%0-gon™” or
from “square’, and “electron” from “proton”. In Logic “is’ and “is not”,
“belongs’ and “does not belong”, “some” and “all”, too, are discretely distinct.

Every arithmomorphic concept stands by itself in the same specific manner
in which every “Ego” stands by itself perfectly conscious of its absolute differ-
entiation from all other “Egos’. This is, no doubt, the reason why our minds
crave arithmomorphic concepts, which are as translucent as the feeling of one's
own existence. Arithmomorphic concepts, to put it more directly, do not overlap.
It isthis peculiar (and restrictive) property of the material with which Logic can
work that accounts for its tremendous efficiency: without this property we could
neither compute, nor syllogize, nor construct a theoretical science. But, as hap-
pens with all powers, that of Logic too is limited by its own ground.

4. Dialectical Concepts. The antinomy between One and Many with which
Plato, in particular, struggled iswell known. It arises from the fact that the qual-
ity of discrete distinction does not necessarily pass from the arithmomorphic
concept to its concrete denotations. There are, however, cases where the transfer
operates. Four pencils are an “even number” of pencils; aconcretetriangleis not
a“sguare’. Nor isthere any great difficulty in deciding that Louis XIV consti-
tutes a denotation of “king”. But we can never be absolutely sure whether a con-
crete quadrangle is a“sguare”®. In the world of ideas “square” is One but in the
world of the sensesit is Many.

On the other hand, if we are apt to debate endlessly whether a particular
country is a “demacracy” it is above al because the concept itself appears as
Many, that is, it is not discretely distinct. If thisistrue, al the more the concrete
cannot be One. A vast number of concepts belong to this very category; among
them are the most vital concepts for human judgements, like “good”, “justice”,
“likelihood”, “want”, etc. They have no arithmomorphic boundaries; instead,
they are surrounded by a penumbra within which they overlap with their oppo-
sites.

At aparticular historical moment a nation may be both a“democracy” and a
“nondemocracy”, just as there is an age when aman is both “young” and “old”.

20 GW.P. Hegdl, Hegel’'s Science of Logic, 2 vols. (London, 1951), |, 231.
21 Strangely, logicians do not argue that because of thisfact, “square” is avague con-
cept and “Isthis quadrangle asquare?’ has no meaning. Cf. Black as cited in my note 16.
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fel de clare sunt motivul si sensul remarcii ca ,,in simboluri, adevarul este umbrit
si voalat de elementul senzorial“.

Cum orice numar real reprezinta un exemplu elementar de concept discret
distinct, propun si numim aritmomorf orice asemenea concept. Intr-adevar, desi
folosim termenul de ,,continuum® pentru multimea tuturor numerelor reale, in
cadrul continuumului orice numar real isi pastreaza o individualitate distinctd,
identica in toate privintele cu aceea a unui element din suita numerelor Tntregi.
Numarul p, de exemplu, este discret distinct de orice at numar, fie ci este
3,141592653589793 sau 10'*. Asa se intdmpla si cu conceptul de , cerc* fata de
cel de, 10*°-gon* sau de , patrat” si cu cel de ,electron” vs cel de ,proton®. n
logica , este” si ,nu este”, , apartine” si ,,nu apartine”, ,,unele” si ,toate” sunt, de
asemenes, discret distincte.

Orice concept aritmomorf exista distinct Th aceeasi maniera specifica in care
orice ,,ego” se manifestd distinct, perfect constient de diferenta sa absoluta fata
detoate celelalte , ego-uri®. Desigur, acesta este motivul pentru care spiritul nos-
tru este atras de conceptel e aritmomorfe, care sunt lafel de translucide casi sen-
timentul propriei noastre existente. Conceptele aritmomorfe, ca sa ne exprimam
mai direct nu se suprapun. Tocmai aceasta proprietate particulara (si restrictiva)
a materialului cu care poate lucra logica explica extraordinara sa eficienta: fara
aceasta proprietate nu putem nici sa calculam, nici sa alcatuim un silogism si nici
sa construim o stiinta teoretica. Dar, asa cum se intdmpla cu tot ce e putere, si
puterea logicii este limitata de propriul siu fundament.

4. Concepte dialectice. Antinomiadintre unu si multiplu cu care Platon, in par-
ticular, s-a confruntat, este bine cunoscuta. Ea decurge din faptul ca insusireadis-
tinctiel discrete nu se transmite necesarmente de la conceptul aritmomorf |a deno-
tatiile sale concrete. Exista totusi cazuri in care transferul functioneaza. Patru cre-
ioane Tnseamna ,,un numar par“ de creioane; un triunghi concret nu este un ,, pa-
trat“. Si nu Tncape indoiala ca sintagma Ludovic a XIV-lea are semnificatia de
»rege’. Nu putem fi Tnsa niciodata siguri ca un anumit patrulater este un ,,pa-
trat“*. Tn lumeaideilor , patrat* este unu, dar in lumea simturilor el este multiplu.

Pe de alta parte, daci suntem n stare si dezbatem la nesférsit problema daca
0 anume tara este o ,,democratie”, acest lucru este posibil inainte de toate pentru
ca Tn sine conceptul apare ca multiplu, adica nu este discret distinct. Daca acest
lucru este adevarat, cu cét un lucru este mai concret, ca atét mai putin poate fi e
unu. Un mare numar de concepte fac parte din Tnsasi aceasta categorie; printre
acestea se afla concepte vitale in judecatile umane, cum ar fi , bine", , dreptate”,
»probabilitate”, ,, nevoie" etc. Acestea nu au frontiere aritmomorfe; Tn schimb,
ele sunt Tnconjurate de o penumbrd in care se suprapun cu contrariul lor.

La un moment istoric dat, o tara poate fi atét o ,,democratie”, cét si o, non-
democratie”, tot asa cum este o varsta cand omul este atét , tanar” cét si ,batran“.

20 G. W. F. Hegel, Hegel’s Science of Logic, 2 vol., London, 1951, I, 231.

21 Este ciudat ci logicienii nu sustin ca din aceasta cauza “patrat” este un concept vag
si ca “Este acest patrulater un patrat?’ nu are sens. Cf. Black, citat de mine la nota 16.
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Biologists have lately realized that even “life” has no arithmomorphic boundary:
there are some crystal-viruses that constitute a penumbra between living and
dead matter. Any particular want, as | have argued along well-trodden but aban-
doned trails, imperceptibly slides into other wants>.

It goes without saying that to the category of concepts just illustrated we can-
not apply the fundamental law of Logic, the Principle of Contradiction; “B can-
not be both A and non-A”, On the contrary, we must accept that in certain
instances at least, “B is both A and non-A” is the case. Since the latter principle
is one cornerstone of Hegel's Dialectics, | propose to refer to the concepts that
may violate the Principle of Contradiction as dialectical .*

In order to make it clear what we understand by dialectical concept, two
points need special emphasis.

First, the impossibility mentioned earlier of deciding whether a concrete
guadrangleis“square”’ hasitsrootsin theimperfection of our senses and of their
extensions, the measuring instruments. A perfect instrument would remove it.
On the other hand, the difficulty of deciding whether a particular country is a
democracy has nothing to do — as | shall explain in detail presently — with the
imperfection of our sensory organs. It arises from another “imperfection”, name-
ly, that of our thought which cannot always reduce an apprehended notion to an
arithmomorphic concept. Of course, one may suggest that in this case too the
difficulty would not exist for a perfect mind. However, the analogy does not
seem to hold. For while the notion of a perfect measuring instrument is suffi-
ciently clear (and moreover indispensable even for explaining the indetermina-
cy in physical measurements), the notion of a perfect mind is at most a verbal
concoction. Thereisno direct bridge between an imperfect and the perfect meas-
uring instrument. By the same token, the imperfect mind cannot know how a
perfect mind would actually operate. It would itself become perfect the moment
it knew how.

The second point is that a dialectical concept —in my sense — does not over-
lap with its opposite throughout the entire range of denotations. To wit, in most
cases we can decide whether athing, or a particular concept, represents aliving
organism or lifeless matter. If thiswere not so, then certainly dialectical concepts
would be not only useless but also harmful. Though they are not discretely dis-

22 On the arithmomorphic definition of life, see Alfred A. Lotka, Elements of
Physical Biology (Baltimore, 1925), chap. i and p. 218n.

23 My essay entitled “ Choice, Expectations and Measurability” (1954), reprinted in
this book.

24 The connection between dialectical concepts thus defined and Hegelian logic is
not confined to this principle. However, even though the line followed by the present
argument is inspired by Hegel’slogic, it does not follow Hegel in al respects. We have
been warned, and on good reasons, that one may ignore Hegel at tremendous risks. To
follow Hegel only in part might very well be the greatest risk of al; yet | have no choice
but to take this risk.
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Biologii au inteles in ultimul timp ca nici chiar ,viata“ nu are frontiere aritmo-
morfe: exista unii virusi cristalizati care reprezinta o zona de penumbra intre ma-
teriaviesi ceaneinsufletita. Orice nevoie concretd, asacum am aratat, mergand
pe carari batatorite dar abandonate, se transforma imperceptibil Tn alte nevoi®.

Seintelege delasine ca acestel categorii de concepte pe care tocmai am ilus-
trat-o nu i putem aplicalegeafundamentala alogicii, principiul contradictiei: ,,B
nu poate fi atét A cét si non-A*. Dimpotriva, trebuie si acceptam faptul ca, in
anumite Tmprejurari cel putin, ,B este atéat A ct si non-A*. Tntrucét acest din
urma principiu reprezenta o piatra unghiulara a dialecticii hegeliene, propun sa
denumim dial ectice conceptele care pot Tncalca principiul contradictiei®.

Pentru a preciza cét mai clar ce intelegem prin concept dialectic, doua ele-
mente necesita un accent special.

Tn primul rénd, imposibilitatea (mentionata mai sus) de a stabili daca un
patrulater concret este “patrat” Tsi are originea i imperfectia simturilor noastre
si aextendgilor lor, care sunt instrumentele de masura. Un instrument perfect ar
face-0 si dispara. Pe de alta parte, dificultatea de a stabili dacid o anumita tara
este 0 democratie nu are nimic de-a face — dupa cum voi ardta aici in detaliu —
cu imperfectiunea organelor noastre de simt. Ea rezulta dintr-o alta ,,imperfecti-
une*, si anume, aceea a gandirii noastre care nu poate Tntotdeauna si reduca o
notiune sesizata la un concept aritmomorf. Desigur, s-ar putea sugera ca, si in
acest caz, dificultatea nu ar exista pentru un spirit perfect. Totusi, analogia nu
pare si reziste. Tn timp ce notiunea de instrument de masura perfect este suficient
de clara (si, n plus, indispensabila chiar si pentru a explica indeterminarea din
masuratorile fizice), notiunea de spirit perfect este, in cel mai bun caz o plas-
muire verbala. Nu exista o punte directa de legatura ntre un instrument imper-
fect de masura si unul perfect. Tot astfel, un spirit imperfect nu poate sti cum
opereaza n redlitate un spirit perfect. El insusi ar deveni perfect chiar in momen-
tul cand ar sti acest lucru.

Tn a doilea rand, un concept dialectic — Tn sensul propus de mine — nu se
suprapune cu contrariul sau peste ntregul spectru de denotatii. Cu alte cuvinte,
n majoritatea cazurilor putem stabili daca un lucru sau un anume concept
reprezinta un organism viu sau materie neinsufletita. Daca nu s-ar intdmpla ast-
fel, atunci, desigur, conceptele dialectice ar fi nu numai inutile, ci si daunatoare.
Desi nu sunt discret distincte, conceptele dialectice sunt totusi distincte.

22 Tn ceea ce priveste definitia aritmomorfa a vietii, vezi Alfred A. Lotka, Elements
of Physical Biology, Baltimore, 1925, cap. | si p. 218 n.

23 Eseul meu intitulat Alegerea, anticiparii si masurabilitatea (1954), republicat Tn
Economia analiticd.

24 Relatia dintre conceptele dial ectice definite astfel si logica hegeliana nu se reduce
la acest principiu. Cu toate acestea, chiar daci drumul urmat de acest argument este
inspirat de logicalui Hegel, €l nu este hegelian in toate privintele. Am fost pusi in garda,
n mod justificat, ca nu-lI putem ignora pe Hegel decét cu riscuri imense. A-I urma doar
partial ar puteafi cel mai mare risc; Tnsa nu am de ales si 1l asum.
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tinct, diaectical concepts are nevertheless distinct. The difference is this. A
penumbra separates a dialectical concept from its opposite. In the case of an
arithmomorphic concept the separation consists of a void: tertium non datur —
there is no third case. The extremely important point is that the separating
penumbraitself is a dialectical concept. Indeed, if the penumbra of A had arith-
momorphic boundaries, then we could readily construct an arithmomorphic
structure consisting of three discretely distinct notions: “proper A”, “ proper non-
A”, and “indifferent A”. The procedure is most familiar to the student of con-
sumer’s choice “where we take it for granted that between “preference” and
“nonpreference” there must be “indifference”?.

Undoubtedly, a penumbra surrounded by another penumbra confronts us with
an infinite regress. But there is no point in condemning dialectical concepts
because of this aspect: in the end the dialectical infinite regress resolves itself
just asthe infinite regress of Achilles running after the tortoise comes to an actu-
a end. As Schumpeter rightly protested, there is “no sense in our casein asking:
‘“Where does that type [of entrepreneur] begin then? and then to exclaim: ‘This
isnotypeat al!’“* Far from being adeadly sin, theinfinite regress of the dialec-
tical penumbra constitutes the salient merit of the dialectical concepts. as we
shall see, it reflects the most essential aspect of Change.

5. Platonic Traditions in Modern Thought. To solve the perplexing problem
of One and Many, Plato taught that ideas livein aworld of their own, “the upper-
world”, where each retains “a permanent individuality” and, moreover, remains
“the same and unchanging”®. Things of the “lower-world” partake of these
ideas, that is, resemble them®. The pivot of Plato’s epistemology is that we are
born with alatent knowledge of all ideas— as Kant was to argue later about some
notions — because our immortal soul has visited their world some time in the
past. Every one of us, therefore, can learn ideas by reminiscence®.

Plato’s extreme idealism can hardly stir open applause nowadays. Yet his
mystical explanation of how ideas are revealed to usin their purest form under-
lies many modern thoughts on “clear thinking”. The Platonic tenet that only a
privileged few are acquainted with ideas but cannot describe them publicly, is
manifest, for example, in Darwin’s position that “ species’ is that form which is

25 Cf. my essay “Choice, Expectations and Measurability” (1954), reprinted in this
book.

26 Joseph A. Schumpeter, The Theory of Economic Devel opment (Cambridge, Mass.,
1949), p. 82n.

27 Phaedo, 78, Philebus, 15. Plato’s doctrine of ideas being “fixed patterns’ perme-
ates all his Dialogues. For just afew additional references, Parmenides, 129 ff, Cratylus,
439-440.

28 Phaedo, 100 ff. It is significant that although Plato (Phaedo, 104) illustrates the
discrete distinction of ideas by referring to integral numbers, he never discusses the
problem why some things partake fully and others only partly of ideas.

29 Meno, 81-82, Phaedo, 73 ff, Phaedrus, 249-250.
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Diferenta este urmatoare = 0 penumbra separa un concept dialectic de contrariul
sau. Tn cazul unui concept aritmomorf, separatia se face printr-un vid: tertium
non datur — nu exista o a treia situatie. Extrem de important este faptul ca
penumbra de separatoare este ea Tnsisi un concept dialectic. Tntr-adevar, daci
penumbralui A ar avea limite aritmomorfe, atunci am putea construi de indata o
structura aritmomorfa comportand trei notiuni discret distincte: ,, A propriu-zis*,
»hon-A propriu-zis* si ,, A indiferent*. Procedeul este foarte cunoscut de cel care

studiaza alegerile consumatorului, cand admitem ca intre , preferinta“ si ,, non-
preferinta“ trebuie sa existe , indiferenta“.»

Desigur, o penumbra Tnconjurata de alta penumbra ne pune in fata unei regre-
si infinite. Nu este insa cazul si blamam conceptele dialectice din acest motiv:
pana la urma, regresia dialectica infinita se rezolva de la sine, asa cum regresia
infinita a lui Ahile care alearga dupa broasca testoasi ajunge la un sférsit real.
Asa cum pe buni dreptate subliniaza Schumpeter, ,,nu exista nici un motiv in
cazul nostru si ne intrebam: unde incepe acel tip [de Tntreprinzitor], pentru a
exclama apoi: Acesta nu este nici un fe de tip!“* Departe de a fi un pacat de
moarte, regresia infinita a penumbrel dialectice este un merit de seama a con-
ceptelor dialectice: dupa cum vom vedea, €l reflectd aspectul cel mai esential a
schimbirii.

5. Tradirii platoniciene Tn gandirea modernd. Pentru arezolva problemadifi-
cila alui unu si multiplu, Platon considera ca ideile traiesc intr-o lume a lor,
»lumeade sus’, in careisi pastreaza , 0 individualitate permanenta“ si, totodata,
raman ,,identice si imuabile*®. Lucrurile din ,lumea de jos* au ceva din aceste
idei, adica sunt asemenea lor®. Esenta epistomologiei lui Platon este ca ne
nastem cu o cunoastere latenta a tuturor ideilor (cum Kant avea sa sustina mai
térziu despre unele notiuni) deoarece sufletul nostru nemuritor a trecut prin
lumea lor candva, in trecut. Asadar, oricare dintre noi poate Tnvata ideile prin
remini scenta®.

Idealismul extrem al lui Platon, nu prea mai poate starni entuziasm in zilele
noastre. Explicatia lui mistica privind felul in care ideile ne sunt revelate in
forma lor cea mai pura se afla insa la baza multor conceptii moderne privind
»gandirea clara“. Teza platoniciana ca doar cétiva privilegiati au cunostinta de
idei, dar nu le pot comunica celorlati oameni se regaseste, de exemplu, in con-

25 Cf. lucrarii mele Alegerea, anticiparii si mdsurabilitatea (1954), republicat n
Economia analiticd.

26 Joseph A. Schumpeter, The Theory of Economic Devel opment, Cambridge, Mass.,
1949, p. 82n.

27 Phaedo, 78, Philebus, 15. Doctrina lui Platon privind ideile ca ,,modele fixe" se
regaseste Tn toate Dialogurile sale. Pentru referinte suplimentare, vezi Parmenides, p.
129 si urm., Cratylus, p. 439-440.

28 Phaedo, p. 100 si urm. Este demn de retinut ca, desi Platon (Phaedo, 104) ilus-
treaza distinctia discreta a idellor referindu-se la numerele intregi, €l nu aratd niciodata
de ce unele lucruri sunt Tntru totul asemeneaideilor, iar altele numai partial.

29 Meno, p. 81-82, Phaedo, p. 73 si urm., Phaedrus, p. 249-250.
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so classified by “the opinion of naturalists having sound judgement and wide
experience”®. Even more Platonic in essence is the frequently heard view that
“constitutional law” has one and only one definition: it isthe law pronounced as
such by the U.S. Supreme Court if and when in a case brought before it the Court
is explicitly asked for aruling on this point.

There can be no doubt about the fact that a consummate naturalist or a
Supreme Court justice is far more qualified than the average individual for deal-
ing with the problem of species or constitutional law. But that is not what the
upholders of this sort of definition usually mean: they claim that the definitions
are operational and, hence, dispose of the greatest enemy of clear thought —
vagueness. It is obvious, however, that the claim is specious: the result of the
defining operation is not One but Many=.

Not only is the operation extremely cumbersome, even wholly impractical at
times, but the definition offers no enlightenment to the student. Before anyone
becomes an authority on evolution, and even thereafter, he needs to know what
“fitness” means without waiting until natural selection will have eliminated the
unfit. Science cannot be satisfied with the idea that the only way to find out
whether a mushroom is poisonous is to eat it.

Sociology and political science, in particular, abound in examples of another
form of disguised Platonic rationale. For instance, arguments often proceed,
however unawares, from the position that the pure idea of “democracy” is rep-
resented by one particular country — usually the writer’s: all other countries only
partake of thisidesin varying degrees.

Plato’s Dialogues leave no doubt that he was perfectly aware of the fact that
we know concepts either by definition or by intuition. He realized that since def-
inition constitutes a public description, anyone may learn to know a concept by
definition. He also realized that we can get acquainted with some concepts only
by direct apprehension supplemented by Socratic analysis®. Plato’s difficulty
comes from his belief that regardless of their formation all concepts are arith-
momorphic, that “everything resembles a number”, as his good friend
Xenocrates was to teach later.

One Diaogue after another proves that although Plato was bothered by the
difficulties of definition in the case of many concepts, he never doubted that in
the end all concepts can be defined. Very likely, Plato — like many after him —
indiscriminately extrapolated the past: since alt defined concepts have at one
time been concepts by intuition, all present concepts by intuition must necessar-
ily become concepts by definition.

30 Charles Darwin, The Origin of Species (6th edn., London, 1898), p. 34.

31 AsCharles Darwin himself observesin adifferent place, The Descent of Man (2nd
edn., New York, n.d.), p. 190: Thirteen eminent naturalists differed so widely asto divide
the human species into as few as two and as many as sixty-three races!

32 Republic, VI. 511. In al probability, it was this sort of analysis that Plato meant
by “dialectics’, but he never clarified this term.
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ceptialui Darwin, dupa care , specia’ este o forma clasificata ca atare de,, opinia
naturalistilor cu judecata sinatoasa si vasta experienta“®. Chiar si mai platoni-
ciana Tn esenta este opinia frecvent intélnita ca , legea constitutionala“ nu are
decét o singura definitie, anume interpretarea data de Curtea Suprema a S.U.A.,
atunci cand sau daca i se cere explicit un asemenea aviz.

Este in afara de orice indoiaa faptul ci un naturalist experimentat sau un
judecator de la Curtea Suprema sunt mult mai calificati decét un individ mediu
sa trateze probleme privind speciile sau dreptul constitutional. Dar nu acest lucru
este avut de obicei Th vedere de catre sustinatorii acestel idei: e pretind ca
definitiile sunt operationale si, de aceea, trebuie sa fie dezbarate de cel mai mare
dusman al gandirii clare—lipsade precizie. Evident insa ca aceasta teza este spe-
cioasd, caci rezultatul operatiei de definire nu este unu, ci multiplu.

Nu numai ca operatia este extrem de dificila, sau chiar inpracticabila uneori,
dar nici definitia insusi nu 1l lamureste pe cercetator. Tnca Tnainte si ajungi o
autoritate Th materie de evolutie, si chiar si dupa aceea, trebuie si sti ce inseam-
na ,,adaptare”, fara sa astepti ca selectia naturala sa fi eliminat pe cel neadaptat.
Stiinta nu se poate Tmpaca cu ideea ca singura cale de a stabili daca o ciuperca
este otravitoare este de a 0 manca.

Sociologia si stiintele politice, in special, abunda in exemple privind o alta
forma de rationament platonician deghizat. De exemplu, argumentarile pornesc
deseori, chiar daca involuntar, de la premisa ca ideea pura de ,,democratie” este
Tntruchipata de o tara anume — de obicel cea a autorului: toate celelalte tari doar
exprima aceastd idee Tn grade diferite.

Dialogurile lui Platon nu lasi nici o indoiald asuprafaptului ca el era perfect
constient ca noi cunoastem conceptele fie pe baza definitiei lor, fie prin intuitie.
El aintelesca, intrucét definitia ofera o descriere accesibila tuturor, oricine poate
gjunge sa cunoasca un concept pe baza definitiel lui. El arealizat, de asemenea,
ca putem face cunostinta cu unele concepte numai printr-un contact direct spri-
jinit pe o analiza socratica®. O sursd a dificultatilor intdmpinate de Platon
izvoraste din convingerea lui ca indiferent de modul lor de formare toate con-
ceptele sunt aritmomorfe, ca ,, orice este asemenea unui numar*, asa cum avea sa
sustind mai tarziu bunul siu prieten Xenocrate. Dialogurile ne arata, unul dupa
altul, ca, desi Platon intdmpina dificultati n definirea multor concepte, € nu s-a
Tndoit niciodata ca, pana la urma, orice concept poate fi definit. Foarte probabil ,
Platon — ca multi altii dupa el — extrapola fara discriminare trecutul: Tntrucét
toate conceptele definite au fost candva concepte intuite, toate conceptel e intu-
itive de astazi vor deveni necesarmente concepte dotate cu definitie.

30 Charles Darwin, The Origin of Species, 6th edn., London, 1898, p. 34.

31 Asa cum constata chiar Charles Darwin Tn alta parte, The Descent of Man, 2nd
edn., New York, n.d., p. 190, treisprezece naturalisti eminenti aveau pareri atat de
deosebite Tncét au gjuns si imparta specia umana ntr-un numar de rase variind intre doua
si saizeci si trei!

32 Republica, VI, p. 511. Este foarte probabil catocmai acest tip de analiza si fi fost

considerat “dialectica” de Platon, Thsa nu a explicitat niciodata acest termen.
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The issue may be illustrated by one of our previous examples. Should we
strive for an arithmomorphic concept of *’democracy”, we would soon discover
that no democratic country fits the concept: not Switzerland, because Swiss
women have no voting right; not the United States, because it has no popular
referendum; not the United Kingdom, because the Parliament cannot meet with-
out the solemn approval of the King, and so on down the line. The penumbrathat
separates “democracy” from “autocracy” isindeed very wide. As aresult, “even
the dictatorship of Hitler in National-Socialist Germany had democratic fea-
tures, and in the democracy of the United States we find certain dictatorial ele-
ments’*, But this does not mean that Hitlerite Germany and the United States
must be thrown together in the same conceptual pot, any more than the existence
of a penumbra of viruses renders the distinction between “man” and “stone”
senseless.

Furthermore, the efforts to define democracy are thwarted by a more general
and more convincing kind of difficulty than that just mentioned. Since “democ-
racy’’ undoubtedly implies the right to vote but not for all ages, its definition
must necessarily specify the proper limit of the voting age. Let us assume that
we agree upon L being this limit. The natural question of why L-eis not as good
alimit fully reveals the impossibility of taking care of all the imponderables of
“democracy” by an arithmomorphic concept.

Of “democracy” as well as of “good”’, “want”, etc., we can say what St.
Augustinein essence said of Time: if you know nothing about it | cannot tell you
what it is, but if you know even vaguely what it means let us talk about it*.

6. Dialectical Concepts and Science. No philosophical schoal, | think, would
nowadays deny the existence of dialectical concepts as they have been defined
above. But opinions as to their relationship to science and to knowledge in gen-
eral vary between two extremes.

At one end we find every form of positivism proclaiming that whatever the
purpose and uses of dialectical concepts, these concepts are antagonistic to sci-
ence: knowledge proper exists only to the extent to which it is expressed in arith-
momorphic concepts. The position recalls that of the Catholic Church: holy
thought can be expressed only in Latin.

At the other end there are the Hegelians of all strains maintaining that know!-
edge is attained only with the aid of dialectical notions in the strict Hegelian
sense, i.e., notions to which the principle “A is non-A” applies always.

Thereis, though, some definite asymmetry between the two opposing schools:
no Hegelian —Hegel included — has ever denied either the unique ease with which
thought handles arithmomorphic concepts or their tremendous usefulness®. For

33 Max Rheinstein in the “Introduction” to Max Weber, On Law in Economy and
Society (Cambridge, Mass., 1954), p. XxXxvi.

34 Saint Augustine, Confessions, X1. 17.

35 That Hegel’s philosophy has been made responsible for amost every ideological
abuse and variously denounced as “pure nonsense [that] had previously been known
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Aceasti problema poate fi ilustrata de unul dintre exemplele noastre prece-
dente. Daca dorim sa stabilim un concept aritmomorf pentru ,,democratie”, vom
constata curand ca nici o tard democratica nu corespunde unui asemenea con-
cept: Elvetianu, deoarece femeile nu au drept de vot; Statele Unite nu, pentru ca
aici nu exista referendum popular; Anglia nu, deoarece Parlamentul nu se poate
intruni fara aprobarea solemna a regelui, si asa mai departe. Penumbra care
desparte , democratia’ de ,autocratie” este ntr-adevar foarte mare. Drept
urmare, ,chiar si dictatura lui Hitler din Germania national-socialista ar avea
unele caracteristici democratice, iar in democratia Statelor Unite am gasi unele
elemente dictatoriale”®. Aceasta nu Thseamna Tnsa ca Germania hitlerista si
Statele Unite pot fi puse impreuna in aceeasi categorie conceptuala, dupa cum
nici existenta unei zone de penumbra n jurul virusilor nu lipseste de sens dis-
tinctia dintre ,om* si ,piatra”.

Mai departe, eforturile de adefini democratia sunt ingreunate de o forma mai
generala si mai evidenta de dificultate decét cea deja mentionata. Tntrucét
»democratia’ implica neindoielnic, dreptul de vot, dar nu indiferent de varsta,
definitia sa trebuie sa specifice obligatoriu limita minima de vérsta pentru a
putea vota. Sa presupunem ca am convenit ca L si fie aceasta limita. Tntrebarea
fireasca de ce L-e nu este buna calimita arata clar imposibilitateade aluain cal-
cul toate imponderabilele ,democratiei in cadrul unui concept aritmomorf.

Despre ,democrati€e”, casi despre ,bine*, ,nevoie" etc., putem spune ceea ce
Sf. Augustin a spusin esenta despre timp: daca nu stii nimic despre e, nu pot sa-
ti spun ce este, dar daci stii chiar si vag ce Tnseamna, atunci putem si discutam
despre el*.

6. Concepte dialectice si stiinza. Cred ca nici o scoala filosofica nu ar putea
Sa nege astazi existenta conceptelor dialectice asa cum au fost ele definite mai
sus. Tnsi parerile privind legatura lor cu stiintasi cu cunoasterea variaza, n ge-
neral, Tntre doua extreme.

Laun capit gasim diversele forme de pozitivism care proclama ca, indiferent
de scop si modul de utilizare, conceptele dialectice se afla Tntr-o contradictie
antagonista cu stiinta: cunoasterea efectiva nu exista decét in masura’in care este
exprimata prin concepte aritmomorfe. Aceasta pozitie ne aminteste de aceea a
Bisericii Catolice: gandirea divina nu poate fi exprimata decét in latina.

Lacelalalt capat se afla hegelienii de toate tendintele, care sustin ca nu poti
ajunge la cunoastere cu gjutorul conceptelor diaectice Tn sens strict hegelian,
adica a unor concepte cirorali se aplica intotdeauna principiul ,, A este non-A“.

Exista Tnsid 0 anumita asimetrie evidenta intre cele doua scoli opuse: nici un
hegelian — inclusiv Hegel — nu a negat vreodata usurinta unica cu care spiritul
opereazi cu conceptele aritmomorfe sau utilitatea lor extraordinara®. Aceste

33 Max Rheinstein in Introduction la Max Weber, On Law in Economy and Society,
Cambridge, Mass, 1954, p. XXXVI.

34 Sf. Augustin, Confessions, X, p. 17.

35 Ca filosofia lui Hegel afost facuta raspunzatoare pentru aproape toate abuzurile
ideologice si denuntata ca,,un pur nonsens [care] nu se mai Tntalnea decét Tn casele de
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these concepts possess a built-in device against most kinds of errors of thought
that dialectical concepts do not have. Because of this difference we are apt to
associate dialectical concepts with loose thinking, even if we do not profess log-
ical positivism. The by now famous expression “the muddlied waters of Hegelian
dialectics’ speaks for itself. Moreover, the use of the antidialectical weapon has
come to be the easiest way for disposing of someone else's argument®. Yet the
highly significant fact is that no one has been able to present an argument against
dialectical concepts without incessant recourse to them.

We are badly mistaken if we believe that the presence of such terms as “only
if” or “nothing but” in a sentence clears it of al “diaectical nonsense”’. As an
eloguent example, we may take the sentence “ A proposition has a meaning only
if it is verifiable’, and the sentence “When we speak of verifiability we mean
logical possibility of verification, and nothing but this’*, which together form
the creed of the Vienna positivism. If one is not a positivist, perhaps he would
admit that there is some sense in these tenets, despite the criticism he may have
to offer. But if oneisafull-fledged positivist, he must aso claim that “the divid-
ing line between logical possibility and impossibility is absolutely sharp and
distinct; thereis no gradual transition between meaning and nonsense”*. Hence,
for the two previous propositions to have a meaning, we need to describe “the
logical possibility of [their] verification” in an absolutely sharp and distinct
manner. To my knowledge, no one has yet offered such a description. Positivism
does not seem to realize at all that the concept of verifiability, or the position that
“the meaning of a proposition is the method of its verification”* is covered by a
dialectica penumbra in spite of the apparent rigor of the sentences used in the
argument. Of course, one can easily give examples of pure nonsense — “my
friend died the day after tomorrow” is used by Moritz Schlick — or of pure arith-
momorphic sense. However — as | have argued earlier — this does not dispose of
a diaectica penumbra of graded differences of clearness between the two
extreme cases. | hope the reader will not take offense at the unavoidable con-

only in madhouses’ or as*“amonument to German stupidity”, need not concern us. (Will
Durant, in The Sory of Philosophy, New York, 1953, p. 221, gives E. Caird, Hegel,
London, 1883, as the source of these opinions; all my effortsto |ocate the quotation have
beeninvain.) But | must point out that the often-heard accusation that Hegel denied the
great usefulness of mathematics or theoretical science is absolutely baseless: see The
Logic of Hegel, tr. W. Wallace (2nd edn,, London, 1904), p. 187.

36 Precisely because | wish to show that the sin is not confined to the rank and file,
| shall mention that Knight within a single article denounces the concept of instinct as
arbitrary and unscientific but uses the concept of want freely. Frank H. Knight, The
Ethics of Competition (New York, 1935), p. 29 and passim.

37 Moritz Schlick, “Meaning and Verification”, Philosophical Review, XLV (1936),
344, 349.

38 Ibid., 352. My itdlics.

39 Ibid., 341.
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concepte contin un mecanism intern capabil sa filtreze cele mai multe erori de
gandire, mecanism de care conceptele dialectice nu dispun. Datorita acestel
diferente, sunteminclinati si asociem conceptele dialectice cu forme mai laxe de
gandire, chiar daca nu aderam la pozitivismul logic. Expresia de acum celebra,
»apele tulburi ale dialecticii hegeliene*, vorbeste de la sine. Mai mult, folosirea
armei antidialectice a gjuns si fie ceamai simpla cale de a inlatura argumentele
cuiva®. Extrem de semnificativ ramane insa faptul ca nimeni nu areusit sa vina
Ccu un argument impotriva conceptelor dialectice fara a apela continuu laele.
Am comite o0 grava eroare crezand ca prezenta unor termeni ca,,numai daca“
sau,,nimicin afara de" intr-o propozitie o curata de orice ,echivoc diaectic’. Un
exemplu, elocvent poate fi fraza ,, O propozitie are sens numai daca este verifi-
cabila“ si fraza ,,Cand spunem verificabila, ne referim la posibilitatea logica de
verificare si la nimic atceva‘®, care formeaza Timpreuna crezul pozitivismului
vienez. Daca nu esti pozitivist, poti admite ca aceste fraze au ceva sensin ciuda
rezervelor critice pe care le-ai putea avea. Daci esti Thsd un pozitivist suta la
suta, ar trebui sa sustii ca |, linia despartitoare dintre posibilitatea si imposibili-
tatea logica este absolut clard si bine determinatd; nu exista o tranzitie treptata
ntre sensssi lipsa de sens**. De aceea, pentru ca cele doua propozitii de mai sus
sa aiba Tnteles, trebuie si definim ,posibilitatea logica de verificare [a lor]*
ntr-un mod clar si net. Ori din céte stiu eu, nimeni nu areusit pana acum si faca
un asemenea lucru. Pozitivismul nu pare sa inteleaga nici cétusi de putin ca noti-
unea de verificabilitate sau ideea ca , intelesul unei propozitii este dat de meto-
da de a o verifica*® sunt acoperite de o penumbra dialectica, in ciuda rigorii
aparente a frazelor folosite n rationament. Desigur, este usor sa dai exemple
privind lipsa crasi de sens — ,, prietenul meu a murit poimaine" este un exemplu
folosit de Moritz Schlick — sau de semnificatie pur aritmomorfa. Dar, asa cum
am mai aratat, aceasta nu elimina penumbra dialectica a diferentelor graduale de
claritate dintre cele doua cazuri extreme. Sper ca cititorul nu vafi socat de con-
cluziainevitabila, ca in cea mai mare parte a timpului, toti spunem lucruri fara

nebuni“ sau ca ,,un monument a stupiditatii germane” este ceva care nu trebuie si ne
preocupe. (Will Durant, Tn The Sory of Philosophy, New York, 1953, p. 221, 1l da pe E.
Caird, Hegel, London, 1883, ca sursi a acestor opinii); toate eforturile mele de a gasi
citatul respectiv au fost infructuoase). Trebuie totusi si ardt ca acuzatia frecventa potri-
vit carela ca Hegel ar fi negat marea utilitate a matematicii sau astiintel teoretice nu are
absolut nici un temei: vezi The Logic of Hegdl, tr. W. Wallace, 2nd edn., London, 1904,
p. 187.

36 Intrucét vreau si arit ca de acest pacat nu sufera doar oameni de rang inalt, voi
mentiona ci n acelasi articol Knight a denuntat conceptul de instinct ca arbitrar si
nestiintific, dar afolosit fara retinere conceptul de nevoie. Frank H. Knight, The Ethics
of Competition, New York, 1935, p. 29 and passim.

37 Moritz Schlick, Meaning and \erification n,, Philosophical Review", XLV, 1936,
p. 344, 349.

38 Ibid., p. 352. Sublinierea autorului.

39 Ibid., p. 341.
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clusion that most of the time all of us talk some nonsense, that is, express our
thoughts in dialectical terms with no clear-cut meaning.

Some of the books written by the very writers who — like Bertrand Russell or
Bridgman, for example — have looked upon combating vagueness in science as
apoint of highest intellectual honour, constitute the most convincing proof that
correct reasoning with dialectical concepts is not impossible®. Such areasoning
is afar more delicate operation than syllogizing with arithmomorphic concepts.
Long ago, Blaise Pascal pointed out the difference between these two types of
reasoning as well as their correlation with two distinct qualities of our intellect:
I"esprit géométrique and I’ esprit de finesse™. To blame diaectical concepts for
any muddled thinking is, therefore, tantamount to blaming the artist’s colors for
what the artless — and even the talented at times — might do with them.

Now, both I esprit géométrique and I’ esprit de finesse are acquired (or devel-
oped) through proper training and exposure to as large a sample of ideas as pos-
sible. And we cannot possibly deny that social scientists generaly possess
enough esprit de finesse to interpret correctly the proposition “democracy allows
for an equitable satisfaction of individual wants” and to reason correctly with
similar propositions where almost every term is a dialectical concept. (And if
some socia scientists do not possess enough esprit de finesse for the job, God
help them!) The feat is not by any means extraordinary. As Bridgman once
observed, “little Johnnie and | myself know perfectly well what | want when |
tell him to be good, although neither of us could describe exactly what we meant
under cross-examination”“. But, no sooner has Bridgman recognized this than
he concludes that “we will not have a true socia science until eventually
mankind has educated itself to be more rational®. These two remarks taken
together can mean only one thing: like many other scientists, Bridgman equates
“science” with “theoretical science”. But he, more than any other, has let us see
his position clearly: even though not all concepts are arithmomorphic and even
though we can operate successfully with dialectical concepts, these concepts
have no place in science.

The question is whether this advice would not increase another sort of mud-
dled thinking which already plagues social sciences.

7. Science and Change. As | explained in the preceding chapter, Greek phi-
losophy began by asking what causes things to change. But the recognition of
Change soon raised the most formidable question of epistemology. How is
knowledge possibleif things continuously change, if “you cannot step twiceinto

40 E.g., Bertrand Russell, Principles of Social Reconstruction (London, 1916), and
PW. Bridgman, The Intelligent Individual and Society (New York, 1938).

41 Pensées, 1-2, in Blaise Pascal, Oeuvres complétes, ed. J. Chevalier (Paris, 1954),
pp. 1091 ff.

42 Bridgman, Intelligent Individual and Society, p. 72; also pp. 56 ff.

43 Bridgman, Reflections of a Physicist, p. 461. My italics.
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sens, adica ne exprimam gandurile in termeni dialectici fara un inteles absolut
clar.

Unele dintre cartile scrise chiar de autori care — ca Bertrand Russell sau
Bridgman, de exemplu — considera ca aluptaimpotrivaimpreciziei in stiinta este
0 chestiune de mare onestitate intelectuala sunt dovada cea mai convingatoare a
faptului ca arationa corect pe baza de concepte dialectice nu este ceva imposi-
bil*. Un astfel de rationament este o operatie mult mai delicata decét a rationa
silogistic cu concepte aritmomorfe. Cu mult timp Th urma, Blaise Pascal sublinia
diferenta dintre aceste doua tipuri de rationament, precum si legaturalor cu doua
calitati distincte ae intelectului nostru: I’esprit géométrique si I'esprit de
finesse™. A acuza conceptele dialectice ca genereaza confuzie de gandire este,
asadar, tot una cu a blama culorile pentru modul Tn care cei lipsiti de talent — si
uneori chiar si cei talentati — se folosesc de ele.

Atét I'esprit géométrique cét si I’esprit de finesse se dobandesc (sau sunt
dezvoltate) printr-o educatie corespunzatoare si prin deschiderea spre un evantai
cét mai larg deidel. Si nu putem nega faptul ca cercetatorii din stiintele sociale
au, Tn general, suficient esprit de finesse pentru a interpreta corect propozitia
»democratia permite o satisfacere echitabila a nevoilor individuale* si arationa
corect cu propozitii similare in care aproape fiecare termen este un concept
dialectic. (lar daca unii dintre el nu au suficient esprit de finesse Tn munca lor,
atunci, Dumnezeu si-i aiba n paza!) acest fapt n-are nimic extraordinar. Asa
cum arata Bridgman candva, ,, micul Johnniesi cu mine stim foarte bine ce vreau
dela e cand i spun sa fie cuminte, desi, daca am fi luati la bani marunti, nici
unul dintre noi nu ar putea sa spuna exact ce intelegem prin aceasta‘ 2. Dar nici
nu apuci bine si recunoasca acest lucru, ca Bridgman adauga insa ca ,,nu vom
avea stiinte sociale adevirate atéta timp cét omenirea nu va fi invatat sa fie mai
rarionald“*. Aceste doua observatii luate Tmpreuna nu pot Thsemna decét ca
Bridgman, camulti alti oameni destiinta, pune semnul de egalitate intre , stiinta“
si ,stiinta teoretica“. El Tnsa, mai mult decét altii, ne lasa sa-i vedem clar punc-
tul de vedere: chiar daca nu toate conceptele sunt aritmomorfe si chiar daca
putem opera eficient cu conceptele dialectice, aceste concepte nu si au locul in
stiintd. Problema este daca aceastd opinie nu vine Tn sprijinul unui alt fel de
gandire confuza, care deja infesteaza stiintele sociale.

7. Stiinga si schimbare. Asa cum am aratat in capitolul precedent, filosofia
greaca a inceput prin a se intreba ce determina schimbarea lucrurilor.
Recunoasterea schimbarii a dus insa si la aparitia problemei cele mai redutabile
a epistemologiei. Cum este cunoasterea posibila daca lucrurile se schimba con-

40 De exemplu, Bertrand Russell, Principles of Social Reconstruction, London, 1916
si P W. Bridgman, The Intelligent Individual and Society, New York, 1938.

41, Pensées’, 1-2, in Blaise Pascal, Oeuvres complétes, Paris, ed. J. Chevalier, 1954,
p. 1091 si urm.

42 Bridgman, Intelligent Individual and Socialy, p. 72; vezi si p. 56 si urm.

43 Bridgman, Reflections of a Physicist, p. 451. Sublinierea autorului.
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the same rivers’, as the obscure Herakleitos maintained?“ Ever since, we have
been struggling with the issue of what is samein aworld in flux. What is* same”
in, say, a sodium vapor which, as its temperature increases, turns from violet to
ayellow glow, or in atumbler of water that continuously evaporates?® If we rest
satisfied with the argument of the continuity in time of the things observed, then
we must necessarily accept as perfectly scientific also the procedure by which
Lamaism decides who is the same Dalai Lama through death and birth.

On the other hand, if there were no Change at all, that is, if things have been
and will always be as they are, al science would be reduced to a sort of geome-
try: ubi materia, ibi geometria — where there is matter, there is geometry — as
Kepler thought.

The knot was cut but not untied by the distinction, introduced quite early,
between change of nature and change of place®. And since, as Aristotle was to
express it straightforwardly, “place is neither a part nor a quality of things’#, it
appeared expedient to resolve that al Change is locomotion, change of nature
being only appearance. To avoid any reference whatever to quality, the ancient
atomistic doctrine originated by L eukippos held that Change consists only of the
locomation of atomic particles of auniformand everlasting matter. The first sys-
tematic criticism of monistic atomism came from Aristotle who opposed to it the
doctrine of matter and form. This led him to analyze Change into change (1) of
place, (2) of quantity (related to change by generation or annihilation), and (3)
of quality*. Though we have ever since abided by this analysisin principle, the
attitude of science toward Change has had a most uneven history.

To begin with, atomism suffered a total eclipse for some two thousand years
until Dalton revived it at the beginning of the last century. It then gradually came
to rule over ailmost every chapter of physics. However, the recent discoveries of
one intra-atomic particle after another, al qualitatively different, have deprived
monistic atomism of all its epistemologica merit. Quality, being now recognized
asaprimary attribute of elementary matter, is no longer reducible to locomotion.
For the time being, one point of Aristotle's doctrine is thus vindicated.

For quite a while change by generation and annihilation lingered in
Scholastic speculations. But after the various principles of conservation discov-
ered by physics during the last hundred years, we became convinced that this
type of change was buried for good. Only cosmologists continued to talk about
the creation of the universe. However, the idea that matter is continuously creat-

44 Fragment 41 in J. Burnet, Early Greek Philosophy (4th edn., London, 1930), p.
136. My italics.

45 Ernst Mach, Popular Scientific Lectures (Chicago, 1895), p. 202; PW. Bridgman,
The Logic of Modern Physics (New York, 1928), p. 35. Bridgman adds that even 2 + 2
= 4 collapses if applied to “spheres of a gas which expand and interpenetrate”.

46 See, for instance, Plato, Parmenides, 138.

47 Physics, 209b 26-27, 221a 1.

48 Physics, 190a 33-37, 260a 27-29.
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tinuu, daca ,nu poti intra de doua ori Tn acelasi réu”, cum sustinea obscurul
Heraclit?“ De atunci ne tot batem capul cu intrebarea ce inseamna acelasi intr-
o lume aflata in transformare. Ce inseamna ,,acelasi* de pilda, in cazul aburului
de sodiu care, pe masura ce temperatura creste, isi schimba culoarea, care din vi-
olet devine galben stralucitor sau Th cazul unui pahar cu apa care se evapora con-
tinuu?* Daca ne satisface argumentul continuitatii Tntimp alucrurilor observate,
atunci trebuie sa acceptam ca perfect stiintifica si procedura prin care lamaismul
stabileste cine este acelasi Dalai Lama dupa trecerea prin moarte si nastere.

Pe de alta parte, daca nu ar exista deloc schimbare, adica daca lucrurile au
fost si vor fi mereu asa cum sunt acum, orice stiinta s-ar reduce la un fel de
geometrie: ubi materia, ibi geometria — unde este materie este si geometrie —
cum credea Kepler.

Nodul afost taiat dar nu dezlegat prin distinctia, facuta foarte devreme, intre
schimbarea de natura si schimbarea de loc”. Si Tntrucét Aristotel avea sa exprime
acest lucru foarte transant, in sensul ca ,locul nu este nici parte a lucrurilor si
nici calitate a acestora’ , a fost mai simplu sa se considere ca orice schimbare
este miscare, schimbarea de natura nefiind decét aparenta. Pentru a evita orice
referire la calitate, vechea doctrina atomista creata de Leucip sustinea ca schim-
barea consta numai din miscarea particulelor atomice ale unei materii uniforme
si vesnice. Prima critica sistematica a atomismului monist a venit din partea lui
Aristotel care i-a opus doctrina materiei si aformei. Analizand schimbarea, el a
distins schimbarea (1) de lac, (2) de cantitate (legata de schimbarea prin creare
sau distrugere) si (3) de calitate®®. Desi de atunci am ramas fideli principiului
acestel analize, Tn principiu, atitudinea stiintei fata de schimbare a avut o istorie
foarte inegala.

Sa Theepem prin a spune ca atomismul a suferit o eclipsi aproape totala timp
de vreo doua mii de ani, pana cand Dalton |-a readus la viata la inceputul seco-
lului a nouasprezecelea. Dupa aceea €l a ajuns treptat s domine aproape toate
capitolele fizicii. Cu toate acestea, unele descoperiri recente in materie de par-
ticule intraatomice, toate diferite calitativ, au lipsit atomismul monist de orice
merit epistemologic. Calitatea, recunoscuta de acum drept atribut primar al
materiei elementare, nu mai este reductibila la miscare. n prezent, un element
constitutiv al doctrinei lui Aristotel este astfel repus in drepturile sale.

O buna perioada de timp, schimbarea prin creare sau distrugere a persistat in
speculatiile scolastice. Tnsi, dupa ce in ultima sutd de ani n fizica au fost

44 Fragmentul 41, in J. Burnet, Early Greek Philosophy, 4th edn., London, 1930, p.
136. Sublinierea autorului.

45 Ernst Mach, Popular Scientific Lectures, Chicago, 1895, p. 202; P. W. Bridgman,
The Logic of Modern Physics, New York, 1928, p. 35. Bridgman adauga ca pana si 2 +
2 =4nurezista dacd se aplica ,, sferelor unui gaz care se dilata si se intrepatrund”.

46 Vezi, de exemplu, Platon, Parmenides, p. 138.

47 Fizica, 209b 26-27, 221a 1.

48 Fizica, 190a 33-37, 260a 27-29.
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ed and annihilated in every corner of the universe seems to have acquired
increasing support recently. If it turns out to be a helpful hypothesis, then it will
not only revolutionize cosmology but also solve the greatest mystery of physics,
that of gravitation®. The universe also will become more intelligible because its
laws will then become truly invariant with respect to Time. It is thus quite pos-
sible that we shall return to Aristotle's views and reconsider the modern axiom
that “the energy concept without conservation is meaningless’*.

Qualitative change has never ceased to be a central theme of the life sciences.
But, time and again, the admiration produced by the operational successes of
physics in amost every direction — in spite of its decision to ignore Change —
misled us into thinking that science cannot study Change. Social scientists, in
particular, continue to pay frequent lip service to this principle™. In spite of all
these professions and the repeated arguments in their support, we may as well
recognise that the highest ambition of any science is to discover the laws of
whatever Change is manifest in its phenomena domain. The task is extremely
difficult, but challenge is the very soul of scientific activity,

8. Change and Dialectical Concepts. The undeniably difficult problem of
describing qualitative change stems from one root: qualitative change eludes
arithmomorphic schematization. The leitmotiv of Hegel’'s philosophy, “wherev-
er there is movement, wherever there is life, wherever anything is carried into
effect in the actual world, there Dialectic is at work”*, is apt to be unpalatable
to amind seasoned by mechanistic philosophy. Yet the fact remains that Change
is the fountainhead of all dialectica concepts. “Democracy”, “feudalism”,
“monopolistic competition”, for instance, are dialectical concepts because polit-
ical and economic organizations are continuously evolving. The same applies to
“living organism”: biological life consists of a continuous and insinuating trans-
formation of inert into living matter. What makes “want” a dialectical concept is
that the means of want satisfaction can change with time and place: the human
species would have long since vanished had our wants been rigid like a number.
Finally, “species’ is dialectical because every species “includes the unknown
element of an act of creation”*.

The reason that compelled Plato to exclude all qualitative change from his
world of arithmomorphic ideas is obvious. The issue of whether motion too is
excluded from thisworld is not discussed by Plato. But we can be amost certain
that he had no intention — for there was no need for it — of conceiving that world

49 Cf. Reginald O. Kapp, Towards a Unified Cosmology (New York, 1960), pp. 57,
104, passim, and the works of H. Bondi, T. Gold, F. Hoyle, and W.H. McCreathere quot-
ed.

50 Bridgman, Logic of Modern Physics, p. 127.

51 E.g., Knight, The Ethics of Competition, p. 21.

52 The Logic of Hegel, p. 148. One page earlier he says that “the Dialectical princi-
ple constitutes the life and soul of scientific progress’.

53 Darwin, Origin of Species, p. 30.
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descoperite diverse principii ale conservarii materiei, am gjunslaconvingereaca
acest tip de schimbare afost ingropat pentru totdeauna. Doar cosmologii au con-
tinuat si vorbeasca despre crearea universului. Tn ceea ce priveste Insi ideea ci
materia este continuu creata si distrusa in toate colturile universului, ea pare si fi
gasit in ultimul timp un suport tot mai larg. Daca se dovedeste o ipoteza utila, ea
nu numai ca va revolutiona cosmologia, dar varezolvasi cel mai mare mister al
fizicii, respectiv a gravitatiei®. Universul va deveni mai inteligibil, deoarece le-
gile sale vor deveni cu adevarat invariante n raport cu timpul. Este astfel, pe de-
plin posibil si revenim la conceptiile lui Aristotel si sa reconsideram axioma mo-
derna potrivit careia,,conceptul de energie fara conservare este lipsit de sens*®.

Schimbarea calitativa nu aincetat niciodata sa fie o tema centrala a stiintelor
vietii. Dar, sa 0 spunem din nou, admiratia produsa de succesel e operationale ale
fizicii in aproape toate directiile —n pofida hotarérii sale de aignora schimbarea
— ne-au indus concluzia eronati ci stiinta nu poate studia schimbarea. Tn deose-
bi in stiintele sociale, cercetatorii continua sa aduca frecvent un oarecare tribut
formal acestui principiu. Tn ciuda acestor profesiuni de credinta si a argumen-
telor aduse repetat Tn sprijinul lor, trebuie si recunoastem si faptul ca ambitia
suprema aoricarei stiinte este aceea de a descoperi legile care guverneazi orice
schimbare, manifesta Tn domeniul fenomenelor pe care le studiaza. Sarcina este
extrem de dificila, dar raspunsul la provocari este sufletul activitatii stiintifice.

8. Schimbarea si conceptele dialectice. Problema cea mai spinoasi a descri-
erii schimbarii calitative are o singura sursa: schimbarea calitativa nu cadreaza
cu schematismul aritmomorf. Laitmotivul filosofiel lui Hegel, , oriunde exista
miscare, oriunde exista viata, oriunde ceva produce un efect in lumea reala,
acolo dialectica este Tn actiune"®?, poate sa nu fie pe gustul unui spirit obisnuit
cu filosofia mecanicista. Ramane, totusi, un fapt ca schimbarea este sursa tutu-
ror conceptelor dialectice. ,Democratie”, , feudalism®, , concurenta monopolis-
ta“, de exemplu, sunt concepte dialectice, deoarece formel e de organizare politi-
ca si economica sunt continuu in evolutie. Acelasi lucru este valabil si pentru
»organismele vii“: viata biologica consta intr-o transformare continua si insinu-
anta a materiei neinsufletite Tn materie vie. Ceea ce transforma , nevoia' ntr-un
concept dialectic este faptul ca mijloacel e de satisfacere anevoilor se pot schim-
bain timp si Tn spatiu: specia umana s-ar fi stins de mult, daca nevoile noastre
ar fi fost lafel derigide canumarul lor. Finalmente, ,, specia* este dialectica pen-
tru ca orice specie ,,implica elementul necunoscut al unui act de creatie"*.

49 Cf. Reginald O. Kapp, Towards a Unified Cosmology, New York, 1960, p. 57,
104, passim si lucrérile scrise de H. Bondi, T. Gold, F. Hoyle si W. H. McCrea, citate
acolo.

50 Bridgman, Logic of Modern Physics, p. 127.

51 De exemplu, Knight, The Ethics of Competition, p. 21.

52 The Logic of Hegel, p. 148. La pagina precedenta, €l spune ca ,,principiul dialec-
tic congtituie viata si sufletul progresului stiintific*.

53 Darwin, Origin of Species, p. 30.
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as motionless. He thus implicitly recognized that an arithmomorphic structure is
incompatible with qualitative change but not with locomotion, even though he
admitted that Change consists of either®. Asaresult, Plato was as puzzled as the
generation before him by Zeno's paradoxes, and could not crack them.

Through his paradoxes Zeno aimed to expose the flaws of the Pythagorean
doctrine of Many as opposed to Parmenides doctrine of One. The Arrow
Paradox, in particular, intends to prove that even locomotion is incompatible
with a molecular (i.e., arithmomorphic) structure of Space and Time. For, to
reinterpret Zeno, if at any given instant the arrow is in some discretely distinct
place, how can it move to another such place? Some argue that the paradox is
resolved by defining locomotion as a relation between a time-variable and a
space-coordinate™. The fact that this“mathematical” solution is good enough for
physics is beyond question. However, in one respect the paradox is smpler,
while in another more intricate, than this solution suggests.

It issimpler, because all that Zeno doesisto ignore the qualitative difference
between “to be in a place” and “to move through a place”, i.e., between “rest”
and “motion”. To recall, locomation is only change of place; locomotion by
itself can change none of the qualities of the object, including the quality of
being in motion.

But the paradox is more intricate than its mathematical solution leads us to
believe, in that it discloses the perplexities surrounding the idea that Space and
Time are not continuous wholes but mere multiplicity of indivisible points. As
has been repeatedly pointed out by many mathematical authorities, these issues
are till with usin spite of the splendid achievements of Dedekind, Weierstrass,
and Cantor in connection with the arithmetical continuum?®. No doubt, what
these famous mathematicians mainly sought was a mathematical formalization
of the intuitive continuum. Dedekind, in particular, constantly referred his argu-
ment to the intuitive aspects of the line continuum®. But Bertrand Russell’s
claim, still heard now and then, that “no other continuity [other than that of the
arithmetical continuum] is involved in space and time’%, lacks any basis. The
truth is that the proposition that there exists a one-to-one correspondence
between the real numbers and the points on aline is either an axiom or a math-
ematical definition of line®.

54 Plato, Parmenides, 139.

55 E.g., Bertrand Russell, The Principles of Mathematics (Cambridge, Eng., 1903),
chap. liv.

56 E.g., Hermann Weyl, Das Kontinuum (Leipzig, 1918), p. 16; Henri Poincaré, The
Foundations of Science (Lancaster, Pa., 1946), p. 52.

57 For an enlightening and well-balanced discussion of the above points, see Black
(note 16, above), pp. 85-97.

58 Russel, Principles of Mathematics, p. 260.

59 See GD. Birkhoff, “A Set of Postulates for Plane Geometry, Based on Scale and
Protractor”, Annals of Mathematics, XX X111 (1932), 329.
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Motivul care I-a obligat pe Platon sa elimine orice schimbare calitativa din
lumea ideilor sale aritmomorfe este evident. Daca si miscarea trebuie sa fie
exclusi din aceastd lume este o problemi pe care Platon nu o abordeaza. Putem
fi Tnsa aproape siguri ca € nu a avut intentia — fiindca nu era nevoie — sa con-
sidere aceasta lume ca lipsita de miscare. El recunostea astfel, implicit, ca o
structura aritmomorfa este incompatibila cu schimbarea calitativa, dar nu si cu
miscarea, chiar daca admitea ca schimbarea le presupune pe ambele®. Drept
urmare, Platon a ramas la fel de perplex, ca si generatia dinaintea lui, fata de
paradoxurile lui Zenon, pe care nu le-a putut rezolva.

Prin paradoxurile sale, Zenon urmarea sa puna in lumina negjunsurile doc-
trinel pitagoreice despre multiplu, Tnh opozitie cu doctrina lui Parmenide despre
unu. Paradoxul sagetii, Tn special, Thcearca sa demonstreze ca pana si miscarea
este incompatibila cu o structura moleculara (adica aritmomorfa) a spatiului si a
timpului. Reinterpretandu-l pe Zenon, daca Tn orice moment sageata se afla
ntr-un loc discret distinct, cum se poate ea deplasa intr-un alt asemenea loc?
Unii sustin ca paradoxul se rezolva prin definirea miscarii ca o relatie intre o
variabila-timp si 0 coordonata-spatiu®. Faptul ca aceasta solutie , matematica“
este suficient de buna pentru fizica este neindoielnic. Totusi, intr-o privinta para-
doxul este mai simplu, Tn timp ce in ata e mai complicat decét ne-ar lisa sa
Tntelegem aceasta solutie. El este mai smplu, fiindca ceea ce face Zenon este sa
ignore diferenta calitativa dintre ,a fi ntr-un loc anume” si ,,a trece printr-un
loc*, adica Tntre ,repaus’ si ,miscare”. Sa reamintim ca miscarea nu este decat
schimbare de loc; miscarea in sine nu poate schimba nici una dintre calitatile
obiectului, inclusiv calitatea de a fi in miscare.

Paradoxul este insa mai complicat decét ne face sa credem solutia matema-
tica, Tn masurain care, €l ne dezvaluie concluziile care inconjoara ideea ca spa-
tiul si timpul nu reprezinta entitdri continue, ci doar o multitudine de puncte indi-
vizibile. Asa cum au subliniat Tn repetate randuri mai multe somitati matematice,
aceste probleme ramén de rezolvat, n pofida remarcabilelor rezultate obtinute
de Dedekind, Weierstrass si Cantor in domeniul continuumului aritmetic®.
Desigur, ceea ce au urmarit cu predilectie acesti matematicieni celebri afost o
formalizare matematica a conceptiei intuitive de continuum. Dedekind, in par-
ticular si raporta mereu rationamentul la aspectele intuitive ale continumului
linear””. Tn ceea ce priveste ipoteza lui Bertrand Russell, inca ntalnita uneori,
dupa care ,nici o0 ata continuitate [alta decét aceea a continuumului aritmetic]
nu este implicata n spatiu si timp“®, aceasta ipoteza este lipsita de orice temei.
Adevarul este ca tezaexistentel unei corespondente ,,unu launu” intre numerele

54 Platon, Parmenides, 139.

55 De exemplu, Betrand Russell, The Principles of Mathematics, Cambridge, Eng.,
1903, cap. IV.

56 De exemplu, Herman Weyl, Das Kontinuum, Leipzig, 1918, p. 16: Henri
Poincaré, The Foundations of Science, Lancaster, Pa., 1946, p. 52.

57 Pentru o discutie clarificatoare si echilibrata privind problemele de mai sus, vezi
Black (nota 16 de mai sus), p. 85-97.

58 Russell, Principles of Mathematics, p. 260.
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Developments in mathematics — later than Russell’s statement quoted above
— prove that Aristotle’s tenet, point is the limit of line not part of it,* is far from
groundless.

In the first place, the modern theory of measure is a belated admission that at
least the tenet is not concerned with a pseudo problem. Still moretelling is Ernst
Zermelo’'s famous theorem that the arithmetical continuum can be well ordered,
which means that every real number has an immediate successor. Even though
this immediate neighbor cannot be named, the proof of its existence reveals a
point made earlier, namely, that a number has a perfectly isolated individuality.
Whatever properties the arithmetical continuum might have, its structure is still
that of beads on a string, but without the string. For the time being this is, prob-
ably, al the light mathematics can throw upon the issue of the arithmetic vs.
intuitive continuume:,

Shifting to a more direct approach, we may observe that the intuitive contin-
uum, whether of Space, Time, no Nature itself, constitutes a seamless whole.
“Things that are in one world are not divided nor cut off from one another with
a hatchet” . The world continuum has no joints where, as Plato thought, a good
carver could separate one species from another. Numbers more than anything
else are artificial dlits cut by us into this whole. Of course, given any whole we
can make as many dlitsinto it as we please. But the converse claim, implicit in
arithmetical positivism, that the whole can be reconstructed from the dlits alone
rests on the thinnest air.

One cannot pass lightly over the fact that none other than a coauthor of
Principia Mathematica, Alfred North Whitehead, has centered his entire philo-
sophical system upon the essential difference between the continuum of the
world and that of mathematics. Time, as is obvious from Whitehead's writing,
supplies the best basis for illustrating the point. But the essence of Whitehead's
philosophical position is not altogether new.

60 Aristotle, Physics, 231a 25-29.

61 Modern logicians have acquired a rather peculiar habit: each time a paradox
springs up they legislate new rules outlawing one of the steps by which the paradox is
reached. Clearly, the procedure means nothing less than the hara-kiri of reason. (Cf. H.
Weyl, Philosophy of Mathematics and Natural Science, Princeton, 1949, p. 50. See also
the sharp criticism by Henri Poincaré, Foundations, pp. 472 ff, esp. p. 485.) In any case,
it does not resolve the paradox; it merely shelves it. Aato Zermel o’ a theorem, the pro-
posal is to outlaw choosing a member of a set without actually naming it. To use the
highly instructive analogy of Bertrand Russell, Introduction to Mathematical Philosophy
(New York, 1930), p. 126, though it would be legal to choose the left boot from a pair
of boots, choosing one sock out of a pair of identical socks would be an illegal opera-
tion. | completely fail to see why the latter choice would be improper in a domain like
mathematics where far more bizarre operations are performed all the time. Is not marry-
ing nobody to nobody — asin the mapping of the null set onto itself —amost bizarreidea?

62 Anaxagoras, Fragment 8, in Burnet, Early Greek Philosophy, p. 259.

63 Plato, Phaedrus, 265.




UNELE ELEMENTE DE ORIENTARE IN STIINTA 81
ECONOMICA. O INTRODUCERE IN EPISTEMOLOGIE

reale si punctele de pe o linie este fie 0 axioma, fie o definitie matematica a
liniei*. Progresele din matematica — Tnregistrate ulterior afirmatiei lui Russell
citate mai sus — demonstreaza ci teza lui Aristotel, dupa care punctul este limi-
taliniel, nu parte ael®, este departe de afi neintemeiata.

Tn primul rand, teoria moderna a masuririi este o recunoastere tarzie a faptu-
lui cd aceasta idee nu serefera lao falsa problema. Si mai graitoare este celebra
teorema a lui Ernst Zermelo conform careia continuumul aritmetic poate fi bine
ordonat, ceea ce Thseamna ci orice numar rea are un succesor imediat. Chiar
daca acestui vecin imediat nu i se poate da un nume, dovada existentel sale
releva ceva mentionat anterior, si anume ca un numar are o individualitate per-
fect delimitata. Oricare ar fi proprietatile continuumului aritmetic, structura sa
este, aceea a perlelor unui colier, dar fard fir. Probabil ca, pentru moment, asta
e tot ce poate face matematica pentru a lamuri distinctia dintre continuumul
aritmetic si cel intuitiv”e.

Trecand la o abordare mai directa, putem constata ca continuumul intuitiv al
gpatiului, a timpului sau al naturii Thsesi este un tot fard discontinuitdsi.
»Lucrurile care exista Tntr-o lume nu sunt separate unele de altele ca taiate cu
barda‘®. Continuumul lumii nu are, cum credea Platon, jonctiuni, pe unde un
bun cioplitor sa poatd separa o specie de ata®. Numerele, mai mult decét orice
altceva, sunt rezultatul unor cupiuri artificiale pe care le operam Tn acest intreg;
desigur, Tn orice ntreg dat, putem opera céte taieturi dorim. Dar reciproca,
implicita in pozitivismul aritmetic, ca intregul poate fi reconstituit numai din
aceste portiuni decupate nu are nici un temei.

Nu putem trece cu usurintd peste faptul ca nimeni altul decéat unul dintre
coautorii lucrarii Principia Mathematica, Afred North Whitehead, si-a construit
Tntregul sau sistem filosofic Tn jurul diferentei de esenta intre continuumul lumii

59 Vezi G. D. Birkhoff, A Set of Postulates for Plane Geometry, Based on Scale and
Protractor, in ,Annals of Mathematics*, XXXII1, 1932, p. 329.

60 Aristotel, Physics, p. 231a 25-29.

61 Logicienii moderni au capatat un obicei destul de ciudat: de fiecare data cand
apare un paradox, e proclama noi reguli care scot in afaralegii una din etapele necesare
pentru a se gjunge la acel paradox. Desigur, acest procedeu nu Tnseamni altceva decat
un harakiri a ratiunii. (Cf. H. Weyl, Philosophy of Mathematics and Natural Science,
Princeton, 1949, p. 50. Vezi si critica acida facutid de Henri Poincaré, Foundations, p.
472 si urm., mai ales p. 485.) Tn toate cazurile, aceasta nu rezolva paradoxul, ci doar 1l
pune la dosar. Tn ceea ce priveste teorema lui Zermelo, propunerea sainseamni a scoate
n afara legii procedeul aegerii unui membru dintr-o multime fard al numi efectiv.
Folosind analogia extrem de instructivi a lui Bertrand Russell, Introduction to
Mathematical Philosophy, New York, 1930, p. 126, desi ar fi corect sa alegem gheata
sténga dintr-o pereche de ghete, alegerea unui ciorap dintr-o pereche de ciorapi identici
ar fi o operatiune incorectd. Eu nu reusesc si inteleg de ce aceasta ultima alegere ar fi
nepotrivita Tntr-un domeniu ca matematica, unde operatiuni si mai ciudate sunt efectuate
tot timpul. A maria pe nimeni cu nimeni — caTn cazul trasarii multimii nule pe ea nsasi
—nu este o idee cat se poate de bizara.

62 Anaxagoras, Fragment 8, in Burnet, Early Greek Philosophy, p. 259.

63 Platon, Phaedrus, p. 265.
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It was again Aristotle who argued that time is not made of point-instants suc-
ceeding each other like the points on a line*. The message has been variously
echoed throughout the subsegquent centuries. In modern times, it has been
revived not only by philosophers, such as Henri Bergson or Whitehead, but also
by prominent physicists: the “now” of our experience is not the point of separa-
tion in mathematics®. Bergson and Whitehead, however, go much further and
explain why the difference mattersin science in spite of the fact that physics has
fared splendidly without any overt concern for the intuitive continuum. As
Whitehead admits®, they both insist that the ultimate fact of nature is Change.
Whether we prefer to use instead the word “happening”, “event”, or “process’,
Change requires time to be effected or to be apprehended. Nature at an instant
or state of change at an instant are most forbidding abstractions. To begin with,
there is no answer to the question “what becomes of velocity, at an instant?’
Even “iron at an instant” is unintelligible without the temporal character of an
event, “The notion of an instant of time, conceived as a primary simple fact, is
nonsense’®. The ultimate facts of nature vanish completely as we reach the
abstract concept of point of time. An instant has an arithmomorphic structure
and, hence, is indifferent to “*whether or no there be any other instant”®. The
ultimate fact of nature, Bergson's becoming or Whitehead's event, includes a
duration with atempora extension®. But “the immediate duration is not clearly
marked out for our apprehension”. It israther “awavering breadth” between the
recalled past and the anticipated future. Thus, the time in which we apprehend
nature is not “a simple linear series of durationless instants with certain mathe-
matical properties of serial [arithmetic] continuity”™, but a sui generis seriation
of durations. Durations have neither minimum nor maximum extension. More-
over, they do not follow each other externally, but each one passes into others

64 Aristotle, Physics, 231b 6-10, 234a 23.

65 Bridgman, Intelligent Individual and Society, p. 107.

66 Alfred North Whitehead, The Concept of Nature (Cambridge, Eng., 1930), p.

54.

67 Whitehead, Modes of Thought, pp. 199, 207 (my italics); Whitehead, An Enquiry
concerning the Principles of Natural Knowledge (2nd edn., Cambridge, Eng., 1925), p.
23. The same ideas occur as aleitmotif in all Whitehead's philosophical works, although
they are more clearly stated in the early ones. See his Enquiry, pp. 1-8, and his “Time,
Space, and Material” (note 15, above). See also Erwin Schrédinger, Science, Theory and
Man (New York: Dover Publications, 1957), p. 62.

For Bergson's approach, see Henri Bergson, Time and Free WII (3rd edn., London,
1913), and his Creative Evolution (New York, 1913).

68 Whitehead, Modes of Thought, p. 199; Whitehead, “ Time, Space, Materia”, p. 45.

69 Bergson, Time and Free WiI, pp. 98 ff; Bergson, Creative Evolution, pp. 1-7;
Whitehead, ‘' Time, Space, Materia”, pp. 45-46; Whitehead, Enquiry, chap. ix.

70 Whitehead. Concept of Nature, p. 69 and passim; Whitehead, “Time, Space,
Material”, p. 44; Bergson, Creative Evolution, pp. 21-22. Also PW. Bridgman, The
Nature of Physical Theory (Princeton, 1936), p. 31.
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si cel din matematica. Timpul, asa cum reiese din lucrarea lui Whitehead, ofera
ce mal buna baza pentru ilustrarea acestei idei. Esenta conceptiel filosofice alui
Whitehead nu este insa cu totul noua.

Tot Aristotel a fost acela care a sustinut ca timpul nu este alcatuit din clipe
punctiforme care se succed ca punctele unei linii®. Acest mesg a avut diverse
ecouri in secolele care au urmat. Tn epoca moderna, el afost relansat nu numai
de filosofi ca Henri Bergson sau Whitehead, ci si de fizicieni proeminenti:
»acum“-ul din perceptia noastra nu este punctul de separatie din matematica®.
Bergson si Whitehead merg, Tnsa mult mai departe si arata de ce diferenta con-
teaza n stiinta, Tn pofida faptului ca fizica s-a descurcat foarte bine fara a se
ocupa Tn mod deschis de continuumul intuitiv. Asa cum arata Whitehead®, el
insistda améandoi asuprafaptului ca elementul suprem din natura este schimbarea.
Chiar daca pentru aceasta preferam si folosim termenii , intAmplare”, , eveni-
ment* sau ,proces’, schimbarea are nevoie de timp pentru a se petrece sau afi
sesizata. Natura dintr-o clipa determinatid sau starea de schimbare dintr-o clipa
sunt abstractii dintre cele mai rebarbative. Astfel, nu exista raspuns laintrebarea:
»Ce sentdmpla cu viteza intr-un anume moment?‘ Chiar si expresia ,fier laun
moment dat* este de neinteles in afara caracterului temporal a unui eveniment.
»Notiunea de clipa de timp, conceputd ca un simplu fapt primar, este un non-
sens'®. Faptele supreme ale naturii dispar complet cand gjungem la conceptul
abstract de punct din timp. O clipa are o structura aritmomorfa si, deci 1i este
indiferent ,daca existd sau nu o alta clipa“®. Elmentul suprem al naturii, deve-
nirealui Bergson sau evenimentul lui Whitehead — include o durata cu o dimen-
siune temporald®. De remarcat Tnsa ca ,durata imediata nu este clar delimitata
spre a putea fi perceputa de noi“. Ea este mai degraba un ,,spatiu dintre un tre-
Cut ce staruie Tn amintire si un viitor anticipat. Astfel, timpul in care percepem
natura nu este ,,0 simpla serie lineara de clipe fara durata cu anumite proprietiti
matematice de continuitate [aritmetica] seriala“™, ci o succesiune de durate sui

64 Aristotel, Fizica, p. 231b 6-10, 234a 23.

65 Bridgman, Intelligent Individual and Society, p. 107.

66 Alfred North Whitehead, The Concept of Nature, Cambridge, Eng., 1930, p. 54.

67 Whitehead, Modes of Thought, p. 199, 207 [subl. autorului]; Whitehead, An
Enquiry concerning the Principles of Natural Knowledge, 2nd edn., Cambridge, Eng.,
1925, p. 23. Aceleasi idei apar calaitmotiv Tn lucrarile filosofice ae lui Whitehead, desi
ele sunt prezentate mai clar Tn primele lucrari. Vezi lucrérile sale: Enquiry, p. 1-8 si
» Time, Space and Materia“ (nota 15, de mai sus). Vezi si Erwin Schrédinger, Science,
Theory and Man, New York, Dover Publications, 1957, p. 62. Tn ceea ce 1l priveste pe
Bergson, vezi Henri Bergson, Time and Free WiI, 3rd end., London, 1913 si Creative
Evolution, New York, 1913.

68 Whitehead, Modes of Thought, p. 199; Whitehead, ,, Time, Space, Materia*“, p. 45.

69 Bergson, Time and Free W, p. 98 si urm.; Bergson, Creative Evolution, p. 1-7;
Whitehead, , Time, Space, Material”, p. 45-46; Whitehead, Enquiry, cap. IX.

70 Whitehead, Concept of Nature, p. 69 si passim.; Whitehead, , Time, Space,
Materia“, p. 44; Bergson, Creative Evolution, p. 21-22. Vezi si P. W. Bridgman, The
Nature of Physical Theory (Princeton, 1936), p. 31.
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because events themselves “interfuse”. No duration is discretely distinct from its
predecessor or its successor, any more than an event can be completely isolated
from others: “an isolated event is not an event”™. Durations overlap durations
and events overlap events in a peculiar complexity, which Whitehead attempted
with relative success to analyze through the concept of extensive abstraction and
abstractive classes™. However, everything he says in “vague” words leaves no
doubt that both “duration” and “event” as conceived by Whitehead are concepts
surrounded by dialectical penumbras, in our sense™.

With regard to the opposition between Change and arithmomorphic structure,
Whitehead's position is essentially the same as Hegel’'s. Perhaps in no other
place does Hegel state his thought on the matter more clearly than in the fol-
lowing passage: “Number is just that entirely inactive, inert, and indifferent
characteristic in which every movement and relational process is extin-
guished’ ™. The statement has generally been criticized as Hegelian obscurantism
and anti-scientism. Yet, as | have already intimated, Hegdl did not intend to
prove anything more than Whitehead, who maintained that no science can
“claim to be founded on observation” if it insists that the ultimate facts of nature
“are to be found at durationless instant of time”™. Whitehead only had the ben-
efit of a far greater knowledge in mathematics and sciences of fact than was
available in Hegel's time, Whitehead's censure of durationless events may not
seem as important for physics as for the life sciences. Physics may very well
argue that s = vt, for instance, is shorthand for Ds = vDt. But this explanation is
not always available: one of the many examplesis provided by the phenomenon
of surface stress™. Consequently, even physics cannot plead completely not
guilty.

9. A Logigtic Solution. Even though the onus of proof rests with him who
affirms the operationality of an idea, no one among those who claim that Change
can be completely described by means of arithmomorphic concepts seems to
have shown how this can be done in al instances. (Merely to point at physics
would be obviously insufficient even if physics were a model of perfection in
thisrespect.) To my knowledge, there is only one exception, which thusis all the
more instructive. In an oeuvre de jeunesse, Bertrand Russell asserted that any

71 Whitehead, Concept of Nature, p. 142.

72 Whitehead, Enquiry. Part 111. In my opinion, his analysis represents rather a sim-
ile, for in the end his operations of extensions, intersection, etc., imply discrete distinc-
tion, asis obvious from the diagrammatical analysis on his pp. 103, 105.

73 See the following works by Whitehead: “‘ Time, Space, Materia”, p. 51; Enquiry,
p. 4 and passim; Concept of Nature, pp. 55, 59, 72-73, 75; Process and Reality: An Essay
on Cosmology (New York, 1929), p. 491; Science and the Modern World (New York,
1939), pp. 151, 183 ff.

74 GW.F. Hegel, The Phenomenology of Mind (2nd edn., New York, 1931), p. 317.

75 Whitehead, Enquiry, p. 2, and Concept of Nature, p. 57.

76 Whitehead, Enquiry, pp. 3-4.
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generis. Aceste durate nu au dimensiuni minime sau maxime. Mai mult, ele nu
se succed in mod extern, ci trec dintr-unain alta, deoarece evenimentele Tnsesi
Linterfuzioneaza“. Nici o durata nu este discret distincta de cea dinainte sau cea
urmatoare, asa cum un eveniment nu poate fi complet izolat de atele: ,,un
eveniment izolat nu este un eveniment” ™. Duratele se suprapun altor durate, iar
evenimentele se suprapun ator evenimente intr-o complexitate specifica, pe care
Whitehead a Tncercat sa 0 analizeze, cu relativ succes, pe baza conceptului de
abstractie extensiva si de clase de abstractie™. Tot ceea ce spune € n cuvinte
»Vagi“ nulasainsi nicio indoiala ca atét , durata’, cét si ,, evenimentul” sunt con-
cepte Tnconjurate de penumbre dialectice, n sensul folosit de noi™.

Tn ceea ce priveste opozitia dintre schimbare si structura aritmomorfa, pozitia
lui Whitehead este, Tn esenta, aceeasi cu a lui Hegel. Poate ca nicaieri nu Tsi
exprima Hegel mai clar ideile privind aceasta chestiune decét Tn urmatorul pasaj:
»Numarul este exact acea caracteristica complet inactiva, inerta si indiferenta in
care se stinge orice miscare si orice proces relationa ™. Aceasta afirmatie a fost
primita in general, cu critici la adresa obscurantismului si antiscientismului
hegelian. De remarcat nsi, ci asa cum am mai aratat, Hegel nu intentiona sa
sustina altceva decét Whitehead, cand acesta declara ca nici o stiinta nu poate
»S4 pretinda ca se bazeaza pe observatie®, daca insista si sustina ca faptele ele-
mentare din natura ,,sunt de gasit doar in clipe fara durata ale timpului“™. White-
head avea insd avantgjul de a dispune de mai multe cunostinte din domeniul
matematicii si cel a stiintelor pozitive decét cele existente in timpul lui Hegel.
Cenzura aplicata de Whitehead evenimentelor fara durata pare mai putin impor-
tanta pentru fizica, decét pentru stiintele vietii. Fizica ar putea foarte bine sa
sustina ca s=vt, de exemplu, nu este decét o forma prescurtata pentru Ds = vDt.
Aceasta explicatie nu este Tnsi posibila Tntotdeauna; unul dintre multele exem-
ple este oferit de fenomenul de tensiune superficiala™. De aceea, nici macar fizi-
ca nu poate pleda complet nevinovata.

9. O solurielogistica. Chiar daca raspunderea demonstratiei i revine celui ce
sustine operationalitatea unei idei, nici unul dintre cel care pretind ca schimbarea
poate fi pe deplin descrisa pe baza conceptel or aritmomorfe nu pare sa fi precizat
cum este posibil acest lucru in toate situatiile. (A te referi doar lafizica ar fi fara
Tndoiald insuficient, chiar daci fizica este un model de perfectiune Tn aceasta

71 Whitehead, Concept of Nature, p. 142.

72 Whitehead, Enquiry, Part I11. Dupa parerea mea, analiza este mai degraba un sim-
ile, pentru ca, pana la urma, operatiunile sale cu extensii, intersectare, etc., presupun o
distinctie discreta, asa cum reiese din analiza pe baza de diagrame de la p. 103, 105.

73 Vezi urmatoarele lucrari ale lui Whitehead: “Time, Space, Materiad”, p. 51:
Enquiry, p. 4 si passim; Concept of Nature, p. 55, 59, 72-73, 75; Process and Reality:
An Essay on Cosmology, New York, 1929, p. 491; Science and the Modern World, New
York, 1939, p. 151, 183 si urm.

74 G. W. F. Hegel, The Phenomenology of Mind, 2nd edn., New York, 1931, p. 317.

75 Whitehead, Enquiry, p. 2 si Concept of Nature, p. 57.

76 Whitehead, Enquiry, p. 3-4.
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gualitative change can be represented as a relation between atime variable and
the truth-value of aset of propositions“ concerning the same entity””. The asser-
tion raises several questions.

Perhaps, we ought to ask first what “same” is in such a complex changing
structure; however, it appears expedient to beg this question for a while.
Therefore, let E denote “the same entity”. To take the simplest possible case of
a continuous change, what Russell further means is that (1) for every value of
the time variable t, there is one proposition “E is A (t)” that is true, and (2) this
very proposition is false for any other value of the time variable. Obviously, the
set of al propositions “E is A(t)” and, hence, the set [A(t)] have the power of
continuum. There are now two alternatives.

First, [A(t)] represents a range of a quantified quality. In this case A(t) is a
number, and Russell’s solution is no better but no worse than the mathematical
representation of locomotion. Its operationality, however, is confined to the
domain of measurable qualities.

The second aternative, upon which the matter hinges, is the case where A(t,)
and A(t,) for t; 1 t, represent two distinct pure qualities, like “feudalism” and
“capitalism”, for example. In this case, Russell’s solution is purely formal, nay,
vacuous. On paper, we can easily write that EisA (t) at thetimet, but if A (t) is
apure quality it must be defined independently of the fact that it is an attribute
of E at t. Obviously, to say that on January 1, 1963, the United States economic
system is “the United States economic system on January 1, 1963” is the quin-
tessence of empty talk. What we need is a proposition in which A (t) is replaced
by, say, “free enterprise under government vigilance’. If A (t) is a pure quality,
i.e, if it cannot be represented by a number, then the representation of continu-
ous change by Russell’s scheme runs against a most elementary stumbling
block: any vocabulary is afinite set of symbols. We may grant, at most, that the
structure of vocabulary is that of a countable infinity, but certainly it does not
have the power of continuum. Russell’s proposal thus breaks down before we
can ask any question of the sort that a logistic philosopher would dismiss as
“metaphysical”.

10. What |s Sameness? There are indeed other issues which cannot be pin-
pointed by the simple illustration | have used in the preceding discussion. The
most relevant case of qualitative changeis where for any value of t thereis more
than one true proposition concerning E. To take the simplest case, Russell’'s
scheme tellsus only this: givent t', there existsapair of propositions, “E isA”
and“EisB’, trueatt and falseat t’, and another pair, “EisC” and “EisD”, true
att’ andfalseat t. Nothing is said about whether the pairs are ordered or not. But
without the condition that they are ordered, the schemeisinadequate for describ-
ing even a quantitative change. For what would become of any physical law if
the observer were unable to ascertain which member in each pair, (A, B) and (C,

77 Russdll, Principles of Mathematics, p. 459. My italics.
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privinta.) Din céte stiu, exista o singura exceptie, care, astfel, este cu atét mai
instructiva. Tntr-o operi de tinerete, Bertrand Russell afirma ca orice schimbare
calitativa poate fi reprezentata sub forma unel relatii dintre o variabila-timp si
valoarea-adevar a unui ansamblu de propozitii ,privind aceeasi entitate"”.
Aceasta asertiune ridica mai multe probleme.

Poate ca ar trebui s ne intrebam mai ntai ce inseamna ,,aceeasi* ntr-o atat
de complexa structura in schimbare; este Thsi mai expeditiv si lasim deocam-
data la o parte aceasta chestiune. Prin urmare, si notam cu E , aceeasi entitate”.
Daca luam cel mai smplu caz posibil de schimbare continua, atunci Russell vrea
si spuna ca (1) pentru oricare valoare a variabilei-timp t, exista o propozitie ,E
este A(t)", care este adevarata si (2) ca aceasta propozitie este falsa pentru ori-
care ata valoare a variabilei-timp. Evident, ansamblul tuturor propozitiilor ,,E
este A(t)" si, deci, ansamblul [A(t)] are puterea unui continuum. Acum exista
doua variante.

Prima, [A(t)] reprezinta un domeniu de variatie a calititii cuantificate. Tn
acest caz A(t) este un numar, iar solutia lui Russell nu este nici mai buna si nici
mai rea decét reprezentarea matematica a miscarii. Campul e de aplicare este
Tnsa restrans la calitatile masurabile.

A douavarianti, pe care 0 comporti aceastd problemd, este cazul Tn care A(t4)
si Atp) pentru tq * to reprezinta doua calitati pure distincte, cum ar fi, de exem-
plu, ,feudalism” si , capitalism”. In acest caz, solutia lui Russell este pur formala,
ba chiar goala de continut. Pe hértie putem scrie cu usurinta ca E este A(t) In
momentul t, dar daca A(t) este o calitate pura, eatrebuie definita independent de
faptul ca este un atribut a E Tn t. Evident, daci am spune ca la 1 ianuarie 1963
sistemul economic a SU.A. este ,sistemul economic a S.U.A. la 1 ianuarie
1963" este chintesentavorbariel goae. Ceea ce netrebuie este 0 propozitie in care
A(t) este Tnlocuit, si zicem, cu ,, libera Tntreprindere sub supravegherea guvernu-
lui“. Daca A(t) este o cdlitate pura, adica, daca ea nu poate fi reprezentata de un
numar, atunci reprezentarea schimbarii continue conform schemei lui Russell
Tntdmpina cel mai simplu obstacol: orice vocabular este 0 multime finita de sim-
boluri. Putem admite cel mult, ci structura vocabularului este aceea a unei
infinitati masurabile, dar in mod sigur aceasta nu are proprietatea unui continuum.
Astfel ca propunerea lui Russell isi pierde sensul Tnainte sa punem vreo intrebare
de tipul acelora pe care un filosof logistic le-ar respinge ca ,, metafizice”.

10. Ce edte identitatea? Exista, intr-adevar, si alte probleme care nu pot fi
surprinse prin ilustrarea foarte simpla, pe care am utilizat-o n rationamentul
precedent. Cel mai interesant caz de schimbare calitativa este cel n care pentru
oricare valoare a lui t exista mai mult de o singura propozitie adevarata privind
E. Pentru a lua cazul cel mai simplu, schema lui Russell ne spune numai atét:
daca t' t’, exista o pereche de propozitii, ,E este A" si ,E este B, adevarateint
si falseint’, si o ata pereche, , E este C* si ,E este D*, adevaratein t si false’in
t'. Nu ni se spune nimic daca perechile sunt ordonate sau nu. Dar fara conditia
ca ele sa fie ordonate, schema este inadecvata chiar si pentru descrierea unel

77 Russdll, Principles of Mathematics, p. 469. Subl. autorului.
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D), represents, say, gas pressure and which represents temperature? To order
each pair by using the Axiom of Choice would not do, even if we regard the
axiom as perfectly legitimate. Therefore, if the schemeisto be operational at all,
it must include from the outset the condition that one member of every pair, such
as (A, B), belongs to a set [P,(t)], and the other to another set [P,(t)]. Clearly,
this additional information corresponds to the fact that the observer must know
beforehand whether or not two attributes observed at two different times belong
to the same qualitative range.

An operational Russell’s scheme, therefore, requires the concept of sameness
not only in relation to E but to each attribute as well. To establish sameness of
attribute we need to know what “same quality” is. Therefore, Russell’s exercise
in formal logic does not do away with what intuition posits; on the contrary, on
closer examination it is seen that it cannot function without what it purports to
destroy™.

Perhaps nothing illustrates more aptly the staggering issues raised by “same-
ness’ than one of Bridgman's remarks. With the discovery of relativity in
physics, it is perfectly possible that two observers traveling in different direc-
tions through space may record a signal from a third source as two different
facts. For instance, one observer may see “a flash of yellow light” while the
other may only feel “a glow of heat on his finger”. How can they be sure then
that they have reported the same event, since they cannat turn to simultaneity in
the absence of absolute time?”® Bridgman's point is that even relativity physics
presupposes sameness in some absolute sense athough it fails to show how it
could be established. The upshot is that we have to recognize once and for al
that samenessis an internal affair of asingle mind, whether an individual one or
one embracing several individual minds. We have gone too far, it appears, in
believing that natural phenomena can be reduced to signal registrations alone
and hence that mind has no direct role in the process of observation. Mind, on
the contrary, is as indispensable an instrument of observation as any physical
contrivance. The point is of paramount importance for social sciences, and |
shall return to it later on.

78 Thefallacy of believing that the weapon of pure logic suffices by itself to kill any
creature of intuition is not uncommon. Au instance of this fallacy is discussed in the
author’s paper, “The End of the Probability Syllogism?’ Philosophical Sudies, February
1954, pp. 31-32. An additional example is the refutation of historical laws on “strictly
logical reasons.” (Karl R. Popper, The Poverty of Historicism, Boston, 1957, pp. ix-xi.)
The very first premise of Popper’s argument, “the course of human history is strongly
influenced by the growth of human knowledge”, is plainly a historical law. That is, the
conclusion that [L] is empty is derived from the proposition that [L] is not empty! We
should observe, however, that in anew footnote (The Logic of Scientific Discovery, New
York, 1959, p. 279n2) Popper takes a more softened line, somewhat agnostic.

79 Bridgman, Nature of Physical Theory, p. 77, and especialy his Reflections of a
Physicist, p. 318 ff.
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schimbari cantitative. Caci ce s-ar intdmpla cu orice lege afizicii, daca observar
torul nu ar putea sa certifice care membru a fiecarei perechi, (A, B) si (C, D),
reprezinta, si zicem, presiunea gazului si care reprezinta temperatura? Ordonarea
fiecare perechi pe baza axiomei aegerii nu vafunctiona, chiar daci am considera
axioma perfect valabila. De acees, pentru ca schema si fie operationald, eatrebuie
sa contina de la Tnceput conditia ca un membru a fiecarel perechi, cum ar fi (A,
B), si apartind unei multimi [P1(t)], iar celalalt, unei ate multimi [Po(t)]. Evident,
aceasta informatie suplimentara corespunde faptului ca observatorul trebuie sa stie
dinainte daca doua atribute observate in doua momente diferite tin de acelasi
domeniu de varitie calitativa. Pentru afi operationala o schema alui Russell cere,
prin urmare, definirea conceptului de identitate nu numai in raport cu E, ci si cu
fiecare atribut Tn parte. Pentru determinarea identitatii atributului, trebuie sa stim
ce inseamna ,aceeasi calitate”. Prin urmare, exercitiul de logica formala a lui
Russdll nu exclude ceea ce ne sugereaza intuitia; dimpotriva, la o examinare mai
atenta se observa ca e nu poate functiona fara ceea ce tinde sa distruga™.

Poate ca nimic nu ilustreaza mai bine aspectele surprinzatoare pe care le
prezinta conceptul de , identitate” decét una dintre observatiile lui Bridgman. O
data cu descoperirearelativitatii n fizica, este perfect posibil ca doi observatori
care calatoresc n doua directii diferite prin spatiu sa Tnregistreze un semnal de
lao atreia sursi ca doua fapte diferite. De exemplu, un observator poate vedea
»un fulger de lumina galbena“, iar celalalt poate avea, 0 senzatie de caldura la
degete’. Cum pot e sa fie siguri ca descriu acelasi eveniment, daca in absenta
timpului absolut nu se pot referi la simultaneitate? Bridgman vrea sa spuna ca
pana si fizica relativista presupune identitate intr-un sens absolut, desi nu pre-
cizeaza cum poate fi ea determinata. Concluzia este ca trebuie sa recunoastem o
data pentru totdeauna ca identitatea este o problema interna a unui singur spirit,
fie individul, fie cuprinzand mai multe spirite individuale. Se pare ca am mers
prea departe cu convingerea noastra ca fenomenele naturale pot fi reduse lasim-
ple Tnregistrari de semnale si ci, deci, mintea umana nu ar avea un rol direct in
procesul observarii. Or, dimpotriva, spiritul este un instrument de observare la
fel de indispensabil ca orice sistem pus la dispozitie de fizica. Acest lucru are 0
mare importanta pentru stiintele sociale si voi reveni lael mai térziu.

78 lluziaca armalogicii pure este suficienta prin eainsisi ca si distruga orice creatie
aintuitiei nu este ceva neobisnuit. Un exemplu privind o asemenea iluzie este prezentat
n lucrarea autorului The End of the Probability Syllogism?, Philosophical Sudies,
February, 1954, p. 31-32. Un alt exemplu este respingerea legilor istoriel pe ,,temeiuri
strict logice”. (Karl R. Popper, The Poverty of Historicism, Boston, 1957, p. 1X-XI).
Tnsisi premisa argumentului lui Popper, , cursul istoriei umane este puternic influentat
de dezvoltarea cunoasterii umane”, este categoric o legeistorica. Adica, concluziaca [L]
este gol decurge din propozitia ca [L] nu este gol! Totusi, trebuie si observam ca ntr-o
noti de subsol noua (The Logic of ientific Discovery, New York, 1959, p. 279n2)
Popper adopta o atitudine mai supla, Tntrucatva agnostica).

79 Bridgman, Nature of Physical Theory, p. 77, si, in special, Reflections of a
Physicist, p. 318 si urm.
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On the philosophical problem of “sameness’, one can only say that it is as
thorny as it is old. How thorny it is can be shown in a brief summary of
Whitehead's ideas on the subject. According to Whitehead, we apprehend nature
ia terms of uniform objects and unique events, the former being ingredients of
the latter. “ Objects are elements in nature which do not pass’. Because they are
“out of time”, they “can be ‘again’”, so that we can say “Hullo, there goes
Cleopatra’'s Needle again”. Events, on the contrary, once passed “ are passed, and
can never be again”. At most, we may recognize that one event is analogous to
another®. One cannot help feeling that this dualist view is far from settling the
issue, and that “analogous events’ stand in the same relation to one another as
two objects recognized as being the same. Moreover, one is till baffled by the
guestion of whether any object, such as Cleopatra’'s Needle, isreally out of time
so that thousands of years from now we could still say “thereit goesagain”. And
if we think in millions of years, we should doubt whether the universe itself is
“out of time”. Besides, in describing nature we are interested as much in uniform
objects asin analogous events. That is, keeping within Whitehead's system, we
know that science is equally concerned with whether we can say “there goes
another ‘King of England’ again” and whether we can say “there goes another
‘coronation’ again’”. Actually, science may even dispense with objects, but not
with events. The electron, for instance, “cannot be identified, it lacks ‘same-
ness'.”® We cannot therefore say “there goes the same electron again”, but only
that “there goes another electron-event again”.

But then, why should we distinguish between object, i.e., Being, and event,
i.e., Becoming? In the end, we verify what we have known of old, that dualism
is full of snags. The only way out is to recognize that the distinction between
object and event is not discrete but dialectical, and probably thisis Whitehead's
message too®. Any further discussion of this point, however, would involve us
too deeply in pure Hegelian Dialectics.

11. How Numerous Are Qualities? In my first discussion of Russell’s for-
malization of change (8 10), | have shown that an impasse is reached because
words are not as numerous as pure qualities. But perhaps the impasse might be
cleared by using numbers instead of words for labeling qualities. An example of
such a continuous catalogue is readily available: each color in the visual spec-
trum can be identified by the wave length of the equivalent unmixed color. Asis
almost needless to add, such a catal oguing does not necessarily imply the meas-
urability of the range of the qualities involved. However, the question whether
the cataloguing is possible forms a prerequisite to that of measurability, although
for some reason or other the point has not been recognized, at least in econom-

80 Whitehead, Concept of Nature, pp. 35, 77-78, 143 ff, 169 ff: Whitehead, Enquiry,
pp. 61 ff, 167-168.

81 Schrédinger, Science, Theory and Man, p. 194; Bridgman, Intelligent Individual
and Society, pp. 32-33.

82 Cf. Whitehead, Concept of Nature, pp. 166-167.
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Tn ceea ce priveste problema filosofica a , identitatii*, nu putem spune decét
ca eaeste pe cét de spinoasa pe atét de veche. Cét este de spinoasi se poate vedea
dintr-o scurtd prezentare a ideilor emise de Whitehead in acest sens. Dupa
Whitehead, noi percepem natura in termeni de obiecte uniforme si evenimente
unice, primele fiind ingredientele celor din urma. ,, Obiectele sunt elemente din
natura care nu dispar“. Deoarece se &fla ,, in afaratimpului“, ele, pot fiinta «din
nou»“, asa ca putem spune, ,, lata din nou, acul Cleopatrei*. Evenimentele, dim-
potriva, o data trecute ,,raman trecute si nu pot sa mai existe din nou vreodata“.
Putem cel mult recunoaste ca un eveniment este analog cu atul“®. Nu ne putem
Tmpiedeca si gandim ca aceasta viziune duaista este departe de a rezolva
problemasi ci ,, evenimentele analoage” se afla in aceessi relatie unul cu altul ca
doua obiecte recunoscute ca identice. Mai mult, continua sa ne obsedeze ntre-
barea daca un obiect, cum ar fi acul Cleopatrei, este intr-adevar Tn afara timpu-
lui, astfel incét peste cateva mii de ani si putem spune , iata-I din nou”. Si daca
gandim in termeni de milioane de ani, trebuie si ne Tntrebam si daca universul
nsusi este,, in afaratimpului. Tn afara de aceasta, cand descriem natura, suntem
interesati atét de obiectele uniforme cét si de evenimentele analoage. Adica,
daca ne mentinem in sistemul lui Whitehead, stim ca stiinta este lafel de intere-
satd de faptul daca putem spune , lata, din nou, un alt «rege a Angliei»* sau
»latd, din nou, o altd «incoronare»”. De fapt, stiinta poate chiar sa se dispenseze
de obiecte, dar nu si de evenimente. Electronul, de exemplu, ,,nu poate fi identi-
ficat, Ti lipseste «identitatea»*®. Prin urmare, nu putem spune ,,lata din nou elec-
tronul acela’, ci numai ,lata, din nou, un at eveniment-electron”.

De ce, Tn acest caz trebuie si facem deosebirea dintre obiecte care implica
cevace exista si evenimente care implica devenirea? Pana laurma, verificam un
lucru stiut din totdeauna, anume ca dualismul este plin de capcane. Singura
solutie este si recunoastem ca deosebirea dintre obiect si eveniment nu este dis-
creta ci dialectica si, probabil, ca acesta este si mesajul lui Whitehead®. Totusi,
oricediscutii suplimentare pe aceasta tema ne-ar antrenainsa mult prea adanc in
dialectica hegeliana pura.

11. Cét de multe sunt calitdrile? Referindu-ma mai sus la modul in care
Whitehead formalizeaza schimbarea (paragraful 10), spuneam ca se gjunge laun
impas, Tntrucét cuvintele nu sunt la fel de numeroase cum sunt calitatile pure.
Impasul poate fi Tnsa depasit daca Tn loc de cuvinte se folosesc numere pentru
etichetarea calitatilor. Un exemplu referitor la un asemenea catalog continuu ne
vine lesne Tn minte: orice culoare din spectrul vizual poate fi identificatd prin
lungimea de unda a culorii simple corespunzatoare. Inutil de subliniat ca aceasta
catalogare nu implica neaparat masurabilitatea domeniului de variatie a cali-
tatilor respective. Raspunsul la intrebarea daci aceasta catalogare este posibila

80 Whitehead, Concept of Nature, p. 35, 77-78, 143 si urm.; Whitehead, Enquiry, p.
61 si urm., 167-168.

81 Schrédinger, Science, Theory and Man, p. 194; Bridgman, Intelligent Individual
and Society, p. 32-33.

82 Cf. Whitehead, Concept of Nature, p. 166-167.
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ics, until recently. Clearly, there is no reason why the cardinal power of al the
gualities we can think of even in a simple set-up should not exceed that of the
arithmetical continuum. On the contrary, as | have argued in relation to individ-
ual expectations and preferences®, there are good reasons for the view that real
numbers are not always sufficient for cataloguing a set of qualities. In other
words, the manifold of our thoughts differs from the arithmetical continuum not
only by itsindivisible continuity — as | have explained in some of the preceding
sections — but also by its dimensionality®. As we say in mathematics, the con-
tinuum of the real number system forms only a simple infinity.

The suggestion, natural at this juncture, of using more than one real number,
i.e., avector, for labeling qualities would still not reduce quality to number. For,
as set theory teaches us, no matter how many coordinates we add, no set of vec-
tors can transcend simple infinity. There is an intimate connection between this
mathematical proposition and the well-known difficulties of biological classifi-
cation.

It was Linnaeus who first struck upon the idea of using a two-word name for
each species, the first word representing the genus, the second the species with-
in the genus. By now all naturalists agree that any taxonomical term, in spite of
its two-dimensionality, does not cover oneimmutable, arithmomorphic form but
adiaectical penumbraof forms. The fact that they still use Linnaeus’ binary sys-
tem clearly indicates that the manifold of biological speciesisin essence more
complex than simple, linear infinity. The problem of biological classification
therefore is not equivalent to that illustrated by the continuous cataloguing of
colors, and hence the predicament of naturalists would not come to an end even
if a numerical vector would be used for labeling species.

One naturalist after another has intuitively apprehended that — as Yves Delage
put it —“whatever we may do we will never be able to account for all affinities
of living beings by classifying them in classes, orders, families, etc.”® Many
have argued that this is because in the domain of living organisms only form
(shape) counts and shape is a fluid concept that resists any attempt at classifica-
tion®. Some have simply asserted that form cannot be identified by number®.
Even Edmund Husserl, though educated as a mathematician, thought the point
to be obvious: “The most perfect geometry” — he asserts — cannot help the stu-
dent to expressin precise concepts “that which in so plain, so understanding, and

83 See “Choice, Expectations and Measurability” (1954), reprinted in this book.

84 1 am not at all sure that these two aspects do not boil down to a single one.

85 Quoted in G .G. Simpson, “The Principles of Classification and a Classification
of Mammals’, Bulletin of the American Museum of Natural History, LXXXV (1945),
19, except that | have trandated Delage’s words into English.

86 E.g., Theodosius Dobzhansky, Evolution, Genetics, and Man (New York, 1955),
chap, x, and especially the eloquent picture on p. 183.

87 E.g., P B. Medawar, The Uniqueness of the Individual (New York, 1958),
pp. 117 ff.
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este Tnsa o0 premisa a problemei masurabilitatii, desi, dintr-un motiv sau altul,
acest lucru nu afost recunoscut, cel putin in economie, pana de curand. Desigur,
nu sunt motive pentru ca puterea cardinala a tuturor calitatilor imaginabile chiar
n contextul unel structuri simple si nu depaseasca pe cea a continuumului arit-
metic. Dimpotriva, asacum am sustinut in legatura cu anticipatiile si preferintele
individuale®, exista motive Tntemeiate pentru a presupune ci numerele reale nu
sunt Tntotdeauna suficiente pentru catalogarea unui numar de calititi. Cu alte
cuvinte, multitudinea gandurilor noastre difera de continuumul aritmetic nu
numai prin continuitatea sainvizibila —asa cum am aratat Tn unele din sectiunile
precedente — ci si prin dimensionalitatea s&®. Cum se spune Th matematica, con-
tinuumul sistemului de numere reale formeaza numai o infinitate simpla.

Propunerea, fireasca Tn acest stadiu, de afolosi mai mult decét un numir real,
adica un vector, pentru desemnarea calitatilor nu va reduce, insa, calitatea la un
numar. Pentru ca, asa cum ne nvata teoria multimilor, ori cate coordonate am
adiuga, nici o multime de vectori nu poate depasi infinitatea simpla. Exista o
legatura strénsa intre aceasta propozitie matematica si bine cunoscutele difi-
cultati ale clasificarii biologice.

Linnéafost primul caruiai-avenit ideeade afolosi un nume format din doua
cuvinte pentru fiecare specie, primul cuvant indicand genul si a doilea specia
din cadrul genului. Acum Tnsa, naturalistii sunt toti de acord ca orice termen
taxonomic, n ciuda acestei duble dimensiuni sale, nu acopera o forma aritmo-
morfa imuabila, ci o penumbra dialecticd a formelor. Faptul ca ei mai folosesc
inca sistemul binar al lui Linné arata clar ca varietatea speciilor biologice este,
Tn esenta, mai complexa decét o smpla infinitate lineara. Problema clasificarii
biologice nu este deci echivalenta cu ceailustrata de catalogul continuu al culo-
rilor, iar dificultatile intdmpinate de naturalisti nu vor disparea, chiar daca se va
folosi un vector numeric pentru desemnarea speciilor.

Naturalistii au intuit unul dupa altul ca —asa cum arata Yves Delage — ,, orice
am face, nu vom reusi niciodata si reflectam toate afinitatile fiintelor vii prin
clasificarea lor in clase, ordine, familii etc.“®*. Multi dintre ei au sustinut ca
aceasta se datoreaza faptului ca Tn domeniul organismelor vii numai forma con-
teaza, iar forma este un concept fluid care rezista la orice efort de clasificare®.
Unii au sustinut, pur si simplu, ca forma nu poate fi identificata cu un numar®.
Pana si Edmund Husserl, desi matematician de formatie, credea ca problema
este clara: ,,Nici geometria cea ma aproape de perfectiune”, afirma e, nu 1l

83 Vezi Choice, Expectations and Measurability (1954).

84 Nu sunt deloc sigur ca aceste doua aspecte nu pot fi reduse la unul singur.

85 Citat de G. G. Simpson, The Principles of Classification and a Classification of
Mammals, , Bulletin of the American Museum of Natural History“, LXXXYV, 1945, 19,
cu exceptia faptului ca eu am tradus cuvintele lui Delage in limba engleza.

86 De exemplu, Theodosius Dobzhansky, Evolution, Genetics, and Man, New York,
1955, cap. X, si mai alesimaginea griitoare de lap. 183.

87 De exemplu, P. B. Medawar, The Uniqueness of the Individual, New York, 1958,
p. 117 si urm.
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so entirely suitable a way he expresses in the words: notched, indented, lens-
shaped, umbelliform, and the like — simple concepts which are essentially and
not accidentally inexact, and are therefore also unmathematical”®. Yet a simple
proposition of the theory of cardinal numbers vindicatesthe gist of all these intu-
itive claims. It is the proposition that the next higher cardina number mathe-
matics has been able to construct after that of the arithmetical continuum is rep-
resented by the set of all functions of a real variable, i.e., by a set of forms.
Clearly, then, forms cannot be numbered.

12. The Continuity of Qualities. The peculiar nature of most qualitative struc-
tures leads to a somewhat similar sort of difficulty in connection with their
ordering. | can best illustrate this difficulty by an example from my own work.
Thirty years ago, as| wastrying to unravel the various thoughts underlying early
and contemporary writings on utility and to map them out as transparent “pos-
tulates’, | became convinced of the logical necessity of settling first of all one
issue, that with which Postulate A of one of my early papersis concerned®. This
postulate states that given a preferential set [C ] —where azisareal number and
[Cq] is preferentially ordered so that C,, is preferred to Cgif o> —and C not
belonging to [C,], there exists an i such that C and C; are indifferent combina-
tions. At the time, the postulate bothered me; intuitively | felt that the accuracy
of human choice cannot be compared with that of a physical instrument, but |
was unable to construct aformal example to convince myself aswell asthe few
colleagues with whom | discussed the matter, i.e., that Postulate A can be negat-
ed. The most | could do was to introduce a stochastic factor in choice — which,
| believe, was a quite new idea. But this till did not settle my doubts, nor those
of my colleagues, about my Postulate A.

In retrospect, the objections of my colleagues and my inability — due to a
deficiency in my mathematical knowledge — to meet these objections are highly
instructive and also apropos. My critics generally felt that Postulate A is entire-
ly superfluous: some argued that it is impossible to pass from nonpreference to
preference without effectively reaching a stage of indifference®; others held that
since [Ca] is continuous there is no room in it for other items, not even for one.
An example which | offered as abasis for discussion was too clumsy for every-
one concerned: a hypothetical wine lover who always prefers more to less wine
but has nevertheless a very dight preference for red wine, so that between two
equal quantities of wine he prefersthe red. | denoted by x, and x,, the quantities
of red and white wine respectively, but as| came to write X, > X, | invited the
objection that “x is X”. Today the connection between the example and the old

88 Edmund Husserl, Ideas: General Introduction to Pure Phenomenology (New
York, 1931), p. 208. Italics are Husserl’s.

89 See my essays, “ The Pure Theory of Consumer’s Behavior” (1936) and “Choice,
Expectations and Measurability” (1954), reprinted in this volume.

90 From recent discussions | learned that even mathematicians are apt to raise this
objection.
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poate ajuta pe cercetitor sa exprime n concepte precise ,,ceea ce intr-un mod
atét de simplu, lesne de inteles si atét de adecvat exprima prin cuvinte: zimtat,
dintat, lenticular, umbeliform si altel e asemenea— concepte smple care prin esen-
ralor, si nu accidental, sunt inexacte si, deci, si antimatematice”®. Totusi 0 Sim-
pla propozitie din teoria numerelor cardinae vine in sprijinul celor sustinute de
toate aceste elemente intuitive. Este vorba de propozitia care enuta ca primul nu-
mar cardinal ce mai Tnalt pe care matematica a putut sa-I construiasca dupa ace-
lade continuum aritmetic este reprezentat de multimea tuturor functiilor unel va-
riabile reale, adica, de o multime de forme. Este evident deci ca formele nu pot fi
numgrate.

12. Continuitatea calitgrilor. Natura specifica a celor mai multe structuri cali-
tative duce cam la aceleasi dificultati cand e vorba de ordinul lor. As puteailus-
tracel mai bine acest lucru cu un exemplu luat din propriile mele lucrari. Acum
treizeci de ani, pe cand Tncercam si ma descurc in diversele idei care au stat la
baza scrierilor vechi sau contemporane privind utilitateasi si le sistematizez sub
forma unor , postulate” transparente, m-am convins de necesitatea logica de a
clarifica, Tnainte de toate, o problema, aceea legatd de postulatul A prezentat
ntr-unul dintre primele mele articole®. Acest postulat stabileste ca daca avem o
multime preferentiala [C,] —n care a este un numar real si [C,] este ordonati
preferential, astfel incét C, este preferatd lui Cg dacd oo > —si C nu apartine
de[C,y, atunci existd uni, astfel incét Csi C; sa fie niste combinatii indiferente.
Laaceavreme, postulatul respectiv imi punea probleme; intuitiv simteam ca pre-
ciziaaegerii umane nu poate fi comparata cu aceea a unui instrument fizic, Insa
nu reuseam sa produc un exemplu formal care sa fie convingator atét pentru
mine cét si pentru cel cétiva colegi cu care discutam aceasta problema, respec-
tiv ca postulatul A poate fi negat. Tot ceea ce am putut sa fac afost sa introduc
un factor stocastic Tn alegere — ceea ce, cred eu, afost o idee cu totul noua. Tnsa
aceastanu mi-arisipit nici indoielile melesi nici pe cele ale colegilor mei in ceea
ce priveste postulatul A.

In retrospectiva, obiectiile colegilor mei si incapacitatea mea— datorata unei
insuficiente a cunostintelor mele de matematica — de a raspunde acestor obiectii
sunt extrem de instructive si pertinente. Tn general, criticii mei considerau ci
postulatul A este complet superfluu: unii considerau ca este imposibil si se
treaca de la nonpreferinta la preferinta fara a se atinge efectiv un stadiu de
indiferenta®; altii credeau ca, deoarece [Ca] este continui, nu mai este loc Tn ea
pentru ate elemente, nici macar pentru unul. Exemplul pe care I-am oferit ca
baza de discutie era prea complicat pentru orice persoana interesatd: un amator
ipotetic de vin care prefera Intotdeauna mai mult decét mai putin vin si care, are

88 Edmunt Husserl, Ideas. General Introduction to Pure Phenomenology, New York,
1931, p. 208. Sublinierea lui Husserl.
89 Vezi studiul meu Teoria purd a comportamentului consumatorului (1936), si

90 Din unele discutii recente am aflat ca pana si matematicienii sunt susceptibili sa
ridice o asemenea obiectie.
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notion of ahierarchy of wants may seem obvious, but | was unable to clarify my
own thoughts on the matter until much later, after | came across an objection
raised by a reviewer to one of Harold Jeffrey’s propositions. Learning then for
the first time of lexicographic ordering, | was able to solve my problem®.
However, my initia difficulties with the example of the wine lover bear upon a
point | wish to make now.

Either set, [x] or [x,], taken by itself, is continuous in the mathematical
sense. Consequently, no brutal offenseis committed by regarding, say, [X,] asthe
arithmomorphic representation of the preference continuum in case only red
wine is available. However, if both red and white wine are introduced into the
picture the arithmomorphic representation of the wine lover’s preference sud-
denly becomes discontinuous: in the corresponding lexicographic ordering (with
respect to the subscript) there is no element between x,,, and X, or aternatively,
X, 1S the immediate successor of x,,. On the other hand, there is no reason why
preference itself should become discontinuous because of qualitative variations
in the object of preference. To argue that preference ia discontinuous because its
arithmomorphic simile is so, is tantamount to denying the three-dimensionality
of material objects on the ground that their photographs have only two dimen-
sions. The point isthat an arithmomorphic simile of a qualitative continuum dis-
plays spurious seams that are due to a peculiar property of the medium chosen
for representing that continuum. The more complex the qualitative range thus
formalized, the greater the number of such artificial seams. For the variety of
quality is continuous in a sense that cannot be faithfully mirrored by a mathe-
matical multiplicity.

13. A Critique of Arithmomorphism. Like all inventions, that of the arithmo-
morphic concept too had its good and its bad features. On the one hand, it has
speeded the advance of knowledge in the domain of inert matter; it has also
helped us detect numerous errors in our thinking, even in our mathematical
thinking. Thanks to Logic and mathematics in the ultimate instance, man has
been able to free himself of most animistic superstitionsin interpreting the won-
ders of nature. On the other hand, because an arithmomorphic concept has
absolutely no relation to life, to anima, we have been led to regard it as the only
sound expression of knowledge. As aresult, for the last two hundred years we
have bent all our efforts to enthrone a superstition as dangerous as the animism
of old: that of the Almighty Arithmomorphic Concept. Nowadays, one would
risk being quietly excommunicated from the modern Akademia if he denounced
this modern superstition too strongly. The temper of our century has thus come
to conform to one of Plato’s adages; “He who never looks for numbers in any-
thing, will not himself be looked for in the number of the famous men”®. That

91 “Choice, Expectations and Measurability” (1954), below. Perhaps this bit of per-
sonal history suffices to show how indispensable to the student of economics is a sub-
stantial familiarity with every branch of mathematics.

92 Plato, Philebus, 17.
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o usoara preferinta pentru vinul rosu, astfel incét il prefera pe cel rosu in cazul a
doua cantitati egale de vin. Am notat cu x, si X, cantittile de vin rosu si, respec-
tiv, devin alb, dar cand am gjuns sa scriu x, > x,,, am gjunslaobiectiaci “x este
X". Astazi, legatura dinte acest exemplu si vechea idee de ierarhie a nevoilor
poate parea evidenta, Tnsa eu nu am reusit sa-mi clarific gandurile Tn aceasta
problema decét mult mai tarziu, dupa ce m-am confruntat cu obiectiaridicata de
un andlist a uneia dintre propozitiile lui Harold Jeffrey. Afland atunci pentru
primadata de ordinea lexicografica, am reusit sa rezolv problema™. Dificultatile
cu care m-am confruntat initial Tn problema amatorului de vin au Tnsa legatura
Cu 0 idee pe care vreau si 0 prezint mai jos.

Oricare dintre cele doua multimi, [x,] sau [X,,], luata in sine, este continua in
sens matematic. De aceea, nu comitem o prea mare greseala considerand, de
pilda, ca [x] este reprezentarea aritmomorfa a continuumului de preferinte in
cazul Tn care este disponibil numai vin rosu. Daca Tnsa Tn ecuatie intervin atét
vinul rosu cét si cel ab, reprezentarea aritmomorfa a preferintel amatorului de
vin devine brusc discontinua: Tn cazul ordinii lexicografica corespunzatoare (in
raport cu indicel€), nu exista nici un element intre x,, si X, sau, alternativ, x, este
succesorul imediat a x,. Pe de alta parte, nu existad nici un motiv pentru ca
preferintele insele sa devina discontinue din cauzavariatiilor calitative ale obiec-
tului preferintel. A sustine ca preferinta este discontinua deoarece analogul sau
aritmomorf este discontinuu echivaleaza cu a nega tridimensionalitatea obiecte-
lor materiale, pe motiv ca fotografiile lor au numai doua dimensiuni. Fapt este
ca un analog aritmomorf a unui continuum calitativ prezinta false cupiuri
datorate unel trasaturi specifice a mediului ales pentru reprezentarea continu-
umul respectiv. Cu cét este mai complex domeniul calitativ formalizat astfel, cu
atét mai mare este numarul acestor cupiuri artificiale. Si aceasta pentru ca vari-
atia calitatii este continua Tn sensul ca nu poate fi oglindita fidel de o expresie
matematica.

13. O criticd a aritmomorfismului. Ca orice inventie, si aceea a conceptelor
aritmomorfe are parti bune si parti rele. Pe de o parte, aceste concepte au grabit
progresul cunoasterii din domeniul materiei neinsufletite; de asemenea, ele ne-au
gjutat sa depistam numeroase erori din modul nostru de gandire, chiar si din
gandirea noastra matematica. Tn ultima instanta, datorita logicii si matematicii,
omul a putut si se debaraseze de majoritatea superstitiilor animiste, atunci cand
interpreta minunile naturii. Pe de alta parte, intrucét un concept aritmomorf nu
are absolut nici o legatura cu viata, cu anima, am auns si-l consideram drept
singura expresie sigura a cunoasterii. Ca urmare, in ultimii doua sute de ani s-au
facut toate eforturile pentru inscaunarea unei superstitii la fel de periculoasi ca
si vechiul animism: aceea a atotputerniciei conceptului aritmomorf. Astazi, cine
denuntd prea ferm aceasta superstitie risca si fie excomunicat fara discutie din

Akademia moderna. Spiritul secolului nostru a gjuns astfel si ilustreze un

91 Alegere, anticiparii si masurabilitate (1954). Poate ca acest mic episod personal
este suficient pentru a ardta cét de necesar este ca studentul de la stiinte economice si
aiba cunostinte substantiale Tn diversele ramuri ale matematicii .
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thus attitude has also some unfortunate consequences becomes obvious to any-
one willing to drop the arithmomorphic superstition for a while: today there is
little, if any, inducement to study Change unlessit concerns a measurable attrib-
ute. Very plausibly, evolution would still be a largely mysterious affair had
Darwin been born a hundred years later. The same appliesto Marx and, at least,
to his analysis of society. With his creative mind, the twentieth-century Marx
would have probably turned out to be the greatest econometrician of all times.

Denunciations of the arithmomorphic superstition, rare though they are, have
come not only from old-fashioned or modern Hegelians, but recently also from
some of the highest priests of science, occasionally even from exegetes of logi-
cal positivism. Among the Nobel laureates, at least PW. Bridgman, Erwin
Schrédinger, and Werner Heisenberg have cautioned us that it is the arithmo-
morphic concept (indirectly, Logic and mathematics), not our knowledge of nat-
ural phenomena, that is deficient®. Ludwig Wittgenstein, a most glaring exam-
ple in this respect, recognizes “the bewitchment of our understanding by the
means of our [rigidly interpreted] language’®. The arithmomorphic rigidity of
logical terms and symbols ends by giving us mental cramps. We can almost hear
Hegel speaking of “the dead bones of Logic” and of “the battle of Reason ... to
break up the rigidity to which the Understanding has reduced everything”*. But
even Hegel had his predecessors. long before him Pascal had pointed out that
“reasoning is not made of barbara and baralipton”.* The temper of an age, how-
ever, is a peculiarly solid phenomenon which advertises only what it likes and
marches on undisturbed by the self-criticism voiced by a minority. In away, this
isonly natural: aslong as there is plenty of gold dust in rivers why should one
waste time in felling timber for gold-mine galleries?

There can be no doubt that all arguments against the sufficiency of arithmo-
morphic concepts have their roots in that “mass of unanalyzed prejudice which
Kantians call “intuition’*,” and hence would not exist without it. Yet, even those
who, like Russell, scorn Intuition for the sake of justifying a philosophical flight
of fancy, could not possibly apprehend or think — or even argue against the
Kantian prejudice — without this unanalyzed function of the intellect. The
tragedy of any strain of positivism is that in order to argue out its case it must
lean heavily on something which according to its own teaching is only a shad-

93 Bridgman, Logic of Modern Physics, p. 82, and Nature of Physical Theory, p. 113;
Erwin Schrédinger, What Is Life? (Cambridge, Eng., 1944), p. 1; Werner Heisenberg,
Physics and Philosophy: The Revolution in Modern Science (New York, 1958), pp. 85
ff.

94 L. Wittgenstein, Philosophical Investigations (New York, 1953), 1. 109. My trans-
lation.

95 The Logic of Hegel, p. 67.

96 Blaise Pascal, “De’ esprit ggéométrique et de I’ art de persuader”, in Oeuvres com-
plétes, ed. J. Chevdier (Paris, 1954), p. 602.

97 Russell, Principles of Mathematics, p. 260.
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aforism de-a lui Platon: ,Cel ce nu vede numere in toate cele nu va fi nici €l
cuprins in numarul oamenilor de seama“®. Ca si aceasta atitudine are unele con-
secinte nefaste este un lucru evident pentru oricine doreste si lase putin la o parte
superstitia aritmomorfa: astizi este prea putin tentant sa se studieze schimbarea
daca aceasta nu comporta atribute masurabile. Foarte probabil, evolutia ar fi
ramas o enigma, daca Darwin s-ar fi nascut cu o suta de ani mai térziu. Acelasi
lucru este valabil si pentru Marx, mai aes pentru analiza pe care o face el socie-
tatii. Cu spiritul sau creator, un Marx din secolul al XX-leaar fi devenit, proba-
bil, cel mai mare econometrician din toate timpurile.

Denegatiile la adresa superstitiel aritmomorfe, oricat de rare ar fi, vin nu
numai din partea hegelienilor de moda veche sau moderni, ci, Tn ultimul timp, si
din parteacelor mai Tnalti ierarhi ai stiintel, uneori chiar si aunor exegeti ai pozi-
tivismului logic. Dintre laureatii Premiului Nobel, cel putin P. W. Bridgman,
Erwin Schrodinger si Werner Heisenberg ne pun in garda ca daca e vorba de
deficiente, acestea trebuie cautate la nivelul conceptelor aritmomorfe (si deci
indirect al logicii si matematicii), si nu lacel a cunoasterii fenomenelor naturale
de catre noi®. Ludwig Wittgenstein, un exemplu foarte graitor Tn aceasta pri-
vinta, recunoaste ,vraja exercitata asupra capacitatii noastre de intelegere de
catre limbajul nostru [interpretat rigid]“*. Rigiditatea aritmomorfa a termenilor
si smbolurilor logice sfarseste prin a ne produce crampe mentale. Aproape ca 1l
auzim pe Hegel vorbind despre,,osemintelelogicii* si despre , bataliaratiunii ...
pentru asfardmarigiditateala care intelegereaaredustotul“*. Dar chiar si Hegel
si-aavut precursorii sai: cu mult Tnaintea sa, Pascal aratase ca , gandirea nu este
facuta din barbara si baralipton®®. Caracterul unei epoci este ceva foarte puter-
nic, care nu pune in evidenta decét ceea ce i este pe plac si merge ma departe
fara si-i pese de criticile formulate de o minoritate. Tntr-un fel, acest lucru este
firesc: atéta timp cét pulberea de aur abunda in réuri, de ce ti-ai pierde vremea
taind copaci pentru galeriile minelor de aur?

Nu Tncape nici o indoiala ca toate argumentele aduse Tmpotriva suficientei
conceptelor aritmomorfe isi au radacinile in acea ,,masa de prejudecati neanali-
zate pe care kantienii 0 numesc «intuitie»*?, si nu ar exista fara aceasta. Dar
chiar si cel care, ca Russell, vorbeste urét de intuitie din dorinta de a-si justifica
pasiunea pentru imaginatia filosofica, nu ar putea sa inteleaga sau sa aprofun-

92 Platon, Philebus, 17.

93 Bridgman, Logic of Modern Physics, p. 62, si Nature of Physical Theory, p. 113;
Erwin Schrédinger, What Is Life? Cambridge, Eng., 1944, p. 1; Werner Heisenberg,
Physics and Philosophy: The Revolution in Modern Science, New York, 1958, p. 85 si
urm.

94 L. Wittgenstein, Philosophical Investigations, New York, 1953, |. 109, Traducerea
autorului.

95 The Logic of Hegdl, p. 67.

96 Blaise Pascal, De I’ esprit géométrique et de I'art de persuader, Tn Oeuvres com-
plétes, ed., J. Chevalier, Paris, 1954, p. 602.

97 Russdll, Principles of Mathematics, p. 260.



100 SOME ORIENTATION ISSUES
IN ECONOMICS. AN INTRODUCTION TO EPISTEMOLOGY

ow. For an excellent illustration in point we may turn to a popular treatise which
aims to prove that if “no possible sense-experience” can determine the truth or
falsehood of a nontautological proposition then “it is metaphysical, ... neither
true nor false, but literally senseless’®. After reading this statement on the first
page of the preface one cannot help wondering in what way the rest of the book
can support it if the statement is true — as its author claims. Certainly, the subse-
guent argument has no relation whatever to sense-experience — except, of course,
the visual perception of black letters, nay, spots on a white background.

The frequent diatribes against this or that particular dialectical concept are
guilty of the same sin. Cornelius Muller, for example, preaches the abolition of
the concept of community. The reasoning isthat since *” the several examples of
one class of communities are not identical and [since] two adjacent classes of
communities are not distinct from one another ... the word has no meaning”*.
But the argument is obviously self-destroying, for the meaning of the premiseis
negated by its own conclusion. We have not learned, it seems, everything from
the legendary Cretan liar of the ancient sophist school.

The propounders of the views such as those just mentioned — or this author
for that matter — would not go to the trouble of discussing the issues of dialecti-
cal concepts if we thought that these issues have no bearing upon scientific ori-
entation. It is therefore not surprising that Muller, who argues that there are no
“rea entities’ — whatever this might mean — unless we can distinguish them in
the same way we distinguish one carbon isotope from another, begins his attack
on “community” by asking “Is there amechanistic theory that ... conformsto the
true nature of communities?’*® The moral is plain: socia sciences and biology
should cling to the universality of mechanics, that is, to a retrograde position
long since abandoned even by physics.

Unfortunately for everyone concerned, life phenomena are not as simple as
that, for not all their aspects are as pellucid as an arithmomorphic concept.
Without dialectical concepts life sciences could not fulfil their task. As | have
argued earlier, there is no way of defining “democracy” or “competition”, for
instance, so as to comply with Muller’s criterion of real entity. The most we can
do for agreater precision is to distinguish species within each genus, asin biol-
ogy: “American democracy”, “British democracy” , “monopolistic competition”,
“workable competition”, etc. Let us observe that even the familiar and appar-
ently simple notion of the struggle for existence has many shades of meaning
“which pass into each other”* and, hence, is dialectical. Finally, et us observe
that the only proof of evolution isthe dialectical relation of speciesin their phy-
logenetic classification. Should we one day succeed in constructing an arithmo-

98 A.J. Ayer, Language, Truth and Logic (2nd edn., New York, 1946), p. 31.

99 Cornelius H. Muller, “Science and Philosophy of the Community Concept”,
American Scientist, XLV (1958), 307-308.

100 Ibid., 298.

101 Darwin, Origin of Species, 6th edn., p. 46.
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deze — sau sa vina cu argumente Tmpotriva prejudecatilor kantiene —fara aceasta
functie neanalizata a intelectului. Tragedia oricarui efort a pozitivismului este
aceea ca, pentru a-si sustine punctul de vedere, adeptii lui trebuie sa se sprijine
puternic pe ceva care, potrivit propriei doctrine nu este decat o umbra. Tn aceasta
privinta o excelenta ilustrare o constituie un tratat foarte popular, care incearca
sa demonstreze ca daca ,,nici 0 experienta senzoriala“ nu poate sa demonstreze
adevirul sau falsitatea unei propozitii nontautol ogice, atunci , ea este metafizica,
... hici adevarata si nici fals, ci literalmente fara sens*®. Dupa ce citim aceasta
asertiune pe prima pagina a prefetel, nu putem sa nu ne intrebam cum se face ca
restul cartii o sprijina, mai ales daci, asa cum pretinde autorul, asertiunea este
adevirata. Desigur, argumentarea ulterioara nu are nici un fel de legatura cu
experienta senzoriala — exceptand, desigur, perceptia vizuala a literelor negre,
sau a petelor negre pe un fond alb.

Diatribel e frecvente impotriva unuia sau a altuia dintre conceptele dialectice
particulare pacatuiesc in acelasi fel. De exemplu, Cornelius Mller propova-
duieste abolirea conceptului de comunitate. Motivul este acela ca intrucét ,, mul-
tiplele exemple privind o singura clasd de comunitati nu sunt identice, iar doua
clase adiacente de comunitati nu sunt distincte una de ata ... cuvantul nu are
sens'®. Evident, Tnsi, ca acest argument se anuleazi singur pentru ca sensul
premisel este negat de propria sa concluzie. Se pare ca nu am nvitat tot ce era
de invitat de la legendarul mincinos cretan din vechea scoala sofista.

Sustinatorii unor puncte de vedere cum sunt cele deja mentionate — sau chiar
prezentul autor, Tn problema de fata — nu si-ar da osteneala sa abordeze aspecte
legate de conceptele dialectice, daca nu ar considera ci aceste aspecte prezinta
importanta pentru orientarea stiintifica. De aceea, nu este surprinzator faptul ca
Mdller, care sustine ca nu exista ,entitati reale” — oricare ar fi sensul acestui
lucru — daca nu putem face deosebireaintre elein acelasi fel in care o facemintre
doi izotopi ai carbonului, Tsi Tncepe atacul asupra ,,comunitatii“ tntreband daca
,EXiStd 0 teorie mecanicista care... si se aplice la natura reala a comunita-
tilor?’®, Moralae limpede: stiintele sociale si biologiatrebuie si raména atasate
de ideea universalismului mecanicii, adica de o pozitie retrograda, abandonata
de mult chiar de catre fizica.

Din nefericire pentru toti cel interesati, fenomenele vietii nu sunt asa chiar de
simple, pentru ca nici aspectele lor nu sunt la fel de smple ca un concept arit-
momorf. Fara concepte dialectice, stiintele vietii nu si-ar putea Tmplini menirea.
Asa cum am aratat ma Tnainte, nu exista nici o posibilitate de a defini
»democratia® sau ,,concurenta’, de exemplu, in asafel incét sa satisfaca criteriul
de entitate reald al lui Miller. Tot ceea ce putem face pentru 0 mai mare precizie
este sa distingem speciile Tn cadrul fiecarui gen, ca in biologie: ,, democratie

S > >

americana“, ,democratie britanicid, ,concurentd monopolista®, ,concurenta

98 A. J. Ayer, Language, Truth and Logic, 2nd edn., New York, 1946, p. 31.

99 Cornelius H. Muller, Science and Philosophy of the Community Concepts,
»American Scientist’, XLVI, 1958, p. 307-308.

100 Ibid., p. 298.
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morphic concept of species (or of something equivalent), that very day biology
will haveto return to the pre-Lamarckian views: species were created immutable
and by fiat. A self-identical species, a self-identical community, anything self-
identical, cannot account for biological or socia evolution: “ self-identity has no
life"2, More explicitly, no process of change can be completely decomposed
into arithmomorphic parts, themselves devoid of change®. And it is because
society and its organization are in constant flux that genuine justice cannot mean
rigid interpretation of the words in the written laws. Only bitter and unnecessary
conflict, as Bridgman correctly observed, can result from ignoring the dial ecti-
cal nature of “duty” and using the term as if it has the “sharpness and unique-
ness of a mathematical concept”**,

From whatever angle we look at the issueillustrated by the examples cited in
this section, we reach the same inescapable conclusion: thinking, even mathe-
matical thinking, would come to a standstill if confined only to self-identical
notions. “As soon as you leave the beaten track of vague clarity, and trust to
exactness, you will meet difficulties’*®. Infinitely continuous qualities, dialecti-
cal penumbras over relations and concepts, ahalo of varying brightness and con-
tour, this is thought: a gaseous medium, as Wittgenstein pictured it'*. By fight-
ing this obvious fact, positivism setsitself on the path to self-defeat. The idea of
pretending to be color-blind in order to argue that those who insist upon their
seeing something that cannot be reduced to tone are either “blind” to tone or
have metaphysical hallucinations, will never work.

Rabert Mayer’s outcry that “a single number has more true and permanent
value than a vast library of hypotheses’ was perfectly in place. He spoke as a
physicist addressing physicists, and hence there was no need for him to add,
“provided that that number helps us describe reality adequately”. Omissions
such as this one have alowed similar statements by the greatest authorities in
science to be interpreted as applying to any number. The fascination of our intel-
lect by number is not easily conquered. It is responsible also for the fact that
Galileo's advice to astronomers and physicists has been transformed into a
definition of essence: “science is measurement”. The consegquences of these
gratifying generalizations have not always been fortunate.

Planck, for example, observed that by exaggerating the value of measure we
might completely lose touch with the real object. Of the many examples that
could illustrate the point, one is particularly piquant. From as far back as we can
go in history a man’s degree of ageing has been measured by his age. Because
of this biologists have smply thought little, if at all, of ageing. So, recently they

102 Hegel’'s <cience of Logic, 11, 68.

103 Whitehead, Models of Thought, pp. 131-132. See also Hegel’'s Science of Logic,
I, 251-252.

104 Bridgman, Intelligent Individual and Society, p. 116.

105 Whitehead, Science and Philosophy, p. 136.

106 Wittgenstein, Philosophical Investigations, I. 109.
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functionala“ etc. De notat ca pana si conceptul familiar si aparent simplu de
lupta pentru existenta are multe nuante ,, care se intrepatrund” '™ si, prin urmare,
este dialectic. In final, si notam ca singura dovada a evolutiei este relatia dialec-
tica a speciilor In cadrul clasificarii lor filogenetice. Daca intr-o buna zi 0 sa
gjungem sa construim un concept aritmomorf al speciei (sau cevaechivaent), in
acea zi biologia vatrebui sa revina la conceptiile dinainte de Lamarck: speciile
sunt imuabile, de la creatia lor prin vointa divina. O specie identica cu sine
Tnsisi, 0 comunitate identica cu sine Tnsasi, orice atceva identic cu sine Tnsusi
nu poate explica evolutia biologica sau cea sociala: ,, identitatea cu sine Tnsusi nu
are viata“'?, Mai explicit, nici un proces de schimbare nu poate fi complet
descompus in parti aritmomorfe, ele Tnsele rezistente la schimbare®. Si cum
societatea si organizarea e se afla intr-un flux constant o justitie autentica nu
poate comporta o interpretare rigida a literei din legea scrisa. Doar o disputa
apriga si inutila, dupa cum constata Bridgman cu indreptatire, poate rezulta din
ignorarea naturii dialectice a,, datoriei“ si din folosirea acestui termen casi cum
ar avea ,preciziasi unicitatea unui concept matematic* .

Din orice unghi am privi problema din exemplele prezentate in aceasta secti-
une, giungem la aceeasi concluzie inevitabila: gandirea, chiar si cea matematica,
ar gjunge intr-un punct mort daci s-ar limita la concepte identice cu sine. ,,De
indata ce parasesti calea batatorita a claritatii vagi si vrei exactitate, Tntampini
dificultati“*®. Calitati infinit continue, penumbre dialectice ale relatiilor si ale
conceptelor, un halo de lumina si contururi variate, aceasta este gandirea: un
mediu gazos, cum a descris-0 Wittgensteain.’® Opunandu-se acestui lucru evi-
dent, pozitivismul se Tndreapta spre propria sainfrangere. A te preface daltonist
pentru a putea sustine ci toti cei care insista ca vad ceva ce nu poate fi redus la
nuante si care sunt fie ,orbi“ la nuante, fie au halucinatii metafizice, este un pro-
cedeu ce nu va prinde niciodata.

Cénd Robert Mayer clama ca ,,un singur numar are mai multa valoare reala
si permanenta decét o vasta biblioteca de ipoteze" el facea o observatie cum nu
se poate mai pertinenta. El vorbea ca un fizician care se adresafizicienilor si, de
aceea, NU era necesar si adauge ,,cu conditia caacel numar sa permita descrierea
corecta arealitatii“. Omisiuni, de aceasta factura, au permis caafirmatii smilare
emanand de la cele mai Tnalte autoritati din domeniul stiintei sa fie interpretate
ca valabile pentru oricare numar. Fascinatia pe care numarul o exercita asupra
intelectului nostru nu este usor de depasit. Ei i se datoreaza si faptul ca sfatul pe
care Galilel |-a dat astronomilor si fizicienilor afost transformat intr-o definitie
esentiala: , stiinta este masura® . Consecintel e unor asemenea generalizari nu sunt
Tntotdeauna fericite.

101 Darwin, Origin of Species, 6th edn., p. 46.

102 Hegel’s Science of Logic, 11, 68.

103 Whitehead, Modes of Thought, p. 131-132. Vezi si Hegel’s Science of Logic, I,
p. 251-152.

104 Bridgman, Intelligent Individual and Society, p. 116.

105 Whitehead, Science and Philosophy, p. 136.
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suddenly discovered “an unsolved problem in biology”: age may be an average
measure of ageing, but ageing is something entirely different from growing old
in years”,

Undoubtedly, for the sciences concerned with phenomena almost devoid of
form and quality, measure usualy means expanded knowledge. In physics,
which has quite appropriately been defined as the quantitative knowledge of
nature, thereis no great harm if measurement isregarded as an end in itself. But
in other fields the same attitude may lead to empty theorizing, at the very least.
The advice “look for number” is wise only if it is not interpreted as meaning
“you must find a number in everything”. We do not have to represent beliefs by
numbersjust because our mind feels similarly embarrassed if it hasto predict the
outcome of a coin-tossing or the political conditions in France ten years from
now. The two events are not instances of the same phenomenon. A measure for
al uncertainty situations, even though a number, has absolutely no scientific
value, for it can be obtained only by an intentionally mutilated representation of
reality. We hear people amost every day speaking of “calculated risk”, but no
one yet can tell us how he calculated it so that we could check his calculations.
“Calculated risk” if taken literally is a mere parade of mathematical terms'®.

It was under the influence of the idea “there is a number in everything” that
we have jumped to the conclusion “where there is ‘more’ and ‘less’ thereisaso
quantity”, and thus endlaved our thoughts to what | have called “the ordinalist’s
error”. In fact, the sin unfortunately affects afar larger circle than the writers on
utility. There seems to be some need for pointing out — as | have done in some
of the papersincluded in this volume and also in the present chapter —that “there
isalimit to what we can do with numbers, as there is a limit to what we can do
without them™**,

107 See Medawar, The Uniqueness of the Individual, chap. ii.

108 For the argument | have offered against the measurability of even documented
belief, see below, my article “Choice, Expectations and Measurability” (1954), and,
especialy my article “ The Nature of Expectation and Uncertainty” (1958).

109 Below, p. ...
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Planck, de exemplu, aobservat ci, exagerand valoareamasurarii putem scapa
complet din vedere obiectul real. Dintre multele exemple care ar putea ilustra
acest aspect, unul este extrem de picant. Dupa cum se stie, din cele mai vechi
timpuri gradul de imbatrénire aomului s-amasurat cu vérsta. Din aceasta cauza,
biologii nu s-au prea gandit laTmbatrénire. Asaca, recent, el au descoperit brusc
,0 problemi nerezolvatd a biologiei“: vérsta poate fi masura medie a
Tmbatrénirii, Insa Tmbatranirea este ceva total diferit de inaintarea in varsta'.

Desigur, pentru stiintele care se ocupa de fenomene aproape lipsite de forma
si de calitate, masura inseamna, de obicei, progres in cunoastere. In fizica, care
cét se poate de adecvat a fost definita drept cunoastere cantitativa a naturii, nu
este nici un pacat daci masurarea este privita ca un scop in sine. Tn ate domenii,
Tnsa aceeasi atitudine poate duce la exercitii teoretice sterile, in cel mai bun caz.
Tndemnul ,,cauta numarul“ nu este ntelept decét daca nu este interpretat Tn sen-
sul ca ,trebuie sa gasesti un numar in orice*. Nu trebuie si ne reprezentam
convingerile prin numere numai pentru ca mintea noastra Tntampina acel easi
dificultati cand e vorba sa prezicem rezultatele unui joc de ,,dat cu banul* sau
situatia politica din Franta peste zece ani. Cele doua evenimente nu sunt ipostaze
ale aceluiasi fenomen. O masura atuturor situatiilor de incertitudine, chiar daca
este un numar, nu are absolut nici o valoare stiintifica, caci poate fi obtinuta
numai printr-o reprezentare voit mutilata arealitatii. Aproapein fiecare zi, auzim
oameni vorbind de , risc calculat”, dar nimeni nu ne poate spune cum s-a calcu-
lat un asemenearisc astfel incat si putem verifica calculele. Luat textual ,, riscul
calculat*, nu este decét o simpla parada de termeni matematici'®.

Sub influenta ideii ca ,exista un numar in orice" s-a sarit la concluzia ca
»unde exista «mai mult» si «mai putin» exista si cantitate”, iar gandireane-afost
subjugata de ceea ce eu numesc , eroarea ordinalista“. De fapt, acest pacat Tsi
pune amprenta asupra unui grup mult mai mare decét cel a autorilor care se
ocupa de utilitate. Se cade sa subliniem — asa cum am mai facut Tn alte studii, si
chiar In acest capitol — ca , exista o limita pana la care putem si operam cu
numere, dupa cum exista o limita pana la care putem sa ne lipsim de ele***,

107 Vezi Medawar, The Uniqueness of the Individual, cap. 1I.

108 Pentru argumentul pe care I-am adus impotriva masurabilitatii chiar daca e doc-
umentats, vezi articolul meu Alegere, anticiparii si masurabilitate (1954) si, Tn special,
articolul Natura anticipariilor si incertitudinii (1958).

109 Tn continuare, p ...



THREE

SOME OBJECT LESSONS
FROM PHY SICS

1. Physics and Philosophy of Science. A socia scientist seeking counsel and
inspiration for his own activity from the modern philosophy of scienceis apt to
be greatly disappointed, perhaps also confused. For some reason or other, most
of this philosophy has come to be essentially a praise of theoretical science and
nothing more. And since of all sciences professed today only some chapters of
physics fit the concept of theoretical science, it is natural that almost every mod-
ern treatise of critical philosophy should avoid any reference to fields other than
theoretical physics. To the extent to which these other fields are mentioned
(rarely), it is solely for the purpose of proving how unscientific they are.

Modern philosophy of science fights no battle at all. For no one, | think,
would deny that the spectacular advance in some branches of physics is due
entirely to the possibility of organizing the description of the corresponding phe-
nomenal domain into a theory. But one would rightly expect more from critical
philosophy, namely, a nonprejudiced and constructive analysis of scientific
methodology in all fields of knowledge. And the brutal fact isthat modern works
on philosophy of science do not even cover fully the whole domain of physics.

The result of thisuncritical attitude is that those who have worked inside the
edifice of physics do not always agree with those who admire it only from the
outside. The insiders admit, to their regret, that the crown of physics has lost
some of the sparkling jewels it had at the time of Laplace. | have already men-
tioned one such missing jewel: the impossibility, which becomes more convinc-
ing with every new discovery, of a noncontradictory logical foundation for all
properties of matter. For the biologist or social scientist this constitutes a very
valuable object lesson, but there are other lessons at least equally significant. In
what follows | shall attempt to point them out.

| begin by recalling an ungquestionable fact: the progress of physics has been
dictated by the rhythm with which attributes of physica phenomena have been
brought under the rule of measure. More interesting still for our purpose is the
correlation between the development of various compartments of physics and
the nature of the attributes conquered by measure.

Aswe may find it natural ex post, the beginning was made on those variables
whose measure, having been practiced since time immemorial, raised no prob-
lem. Geometry, understood as a science of the timeless properties of bodily
objects, has only one basic attribute: length, the prototype of a quality-free



TREI

UNELE INVATAMINTE ELEMENTARE
DIN FIZICA

1. Fizica si filosofia stiingei. Un cercetator din domeniul stiintelor sociale in
cautare de pareri sau de inspiratie pentru propria lui activitate din partea
filosofiel moderne a stiintei ar putea fi foarte dezamagit, daca nu si derutat.
Dintr-un motiv sau altul, o mare parte a acestei filosofii agjuns si nu mai repre-
zinte, Tn esenta, decét o apologie astiintel teoretice si nimic mai mult. Si intrucét
dintre stiintele existente astazi, doar céteva capitole ale fizicii corespund con-
ceptului de stiinta teoretica, aproape orice tratat modern de filosofie critica evita
oricereferirelatot ce nu estefizica teoretica. Tn masurain care alte domenii sunt
totusi mentionate (rareori), asta se intdmpla doar pentru a demonstra cét de
nestiintifice sunt acestea.

Filosofia moderna astiintei nu duce nici un fel de lupta. Nimeni, cred eu, nu
poate se nege ca progresul spectaculos din unele ramuri ae fizicii se datoreaza
n Tntregime posibilitatii ca descrierea domeniului fenomenal corespunzator sa
fie organizata sub formade teorie. Este insa firesc sa ne asteptam lamai mult din
partea filosofiel critice, si anume la 0 analiza constructiva si fara prejudecati a
metodologiei stiintifice Tn toate domeniile cunoasterii. Or, n redlitate, lucrarile
moderne defilosofie astiintei nici macar nu acopera integral tot domeniul fizicii.

Rezultatul acestei atitudini necritice este ca cei care lucreaza ininteriorul edi-
ficiului fizicii nu sunt Tntotdeauna de acord cu cei care o admira din afara. Cei
dinauntru admit, spre regretul lor, ca din diademafizicii s-au pierdut ctevadin-
tre nestematel e strilucitoare pe care le avea pe vremea lui Laplace. Am amintit
deja una dintre aceste pietre pretioase pierdute; imposibilitatea — tot mai
izbitoare cu fiecare noua descoperire —de agasi un fundament logic noncontra-
dictoriu al tuturor proprietatilor materiei. Pentru biolog sau pentru cercetitorul
din stiintele sociale, aceastareprezinta un invatamant foarte pretios, dar mai sunt
si dteTnvataminte cel putin lafel de semnificative, pe carelevoi prezentain cele
ce urmeaza.

Tncep prin areaminti un fapt indubitabil: progresul fizicii este dictat de ritmul
n care atributele fenomenelor fizice devin masurabile. Si mai interesanta n
aceste sens este corelatia dintre dezvoltarea diverselor compartimente ale fizicii
si natura atributelor masurabile.

Asa cum pare firesc ex post, inceputul a fost facut cu variabilele a caror
masurare, practicata din timpuri imemoriale, nu punea nici o problema.
Geometria, inteleasi ca stiinta a proprietatilor permanente ale obiectelor fizice,
are un singur atribut de baza: lungimesa, prototipul proprietatilor nelegate de cali-



108 SOME ORIENTATION ISSUES
IN ECONOMICS. AN INTRODUCTION TO EPISTEMOLOGY

attribute. Mechanics was the next chapter of physics to become a complete the-
oretical system. Again, measures for the variables involved had been in practi-
cal use for millennia. It is very important for us to observe that what mechanics
understands by “space” and “time” is not location and chronological time, but
indifferent distance and indifferent time interval Or, as the same idea is often
expressed, mechanical phenomena are independent of Place and Time. The
salient fact is that even the spectacular progress achieved through theoretical
mechanicsis confined to a phenomenal domain where the most transparent types
of measure suffice. The space, the time, and the mass of mechanics all have, in
modern terminology, a cardinal measure.

The situation changed fundamentally with the advent of thermodynamics, the
next branch of physics after mechanics to acquire a theoretical edifice. For the
first time noncardinal variables — temperature and chronologica time, to men-
tion only the most familiar ones — were included in a theoretical texture. This
novelty was not a neutral, insignificant event. | need only mention the various
scales proposed for measuring temperature, i.e., the level of heat, and, especial-
ly, the fact that not all problems raised by such a measure have been yet solved
to the satisfaction of all*.

The extension of theoretical structure to other fields met with still greater dif-
ficulties. Thisis especially clear in the case of electricity, where all basic vari-
ables are instrumentally measured and none is connected directly with a sense
organ — as are most variablesin other branches of physics. It is perfectly natural
that the invention of the special instruments for measuring electrical variables
should have taken longer. Electricity, more than other branches, advanced each
time only to the extent to which each measuring instrument could clear addi-
tional ground. The opposite is true for mechanics; its progress was not held up
by the problem of measure.

We usually stop the survey of physics at this point and thus miss a very
important object lesson from such fields as structural mechanics or metallurgy.
The complete story reveals that these fields — which are as integral a part of the
science of matter asis atomic theory —are still struggling with patchy knowledge
not unified into a single theoretical body. The only possible explanation for this
backwardness in development isthe fact that most variablesin material structure
— hardness, deformation, flexure, etc. — are in essence quantified qualities.
Quantification in this case — as | shall argue presently — cannot do away com-
pletely with the peculiar nature of quality; it always leaves a quaitative residual
which is hidden somehow inside the metric structure. Physics, therefore, is not
as free from metaphysics as current critical philosophy proclaims, that is, if the

1 For example, PW. Bridgman, in The Logic of Modern Physics (New York, 1928),
p. 130, observes that “no physical significance can be directly given to the flow of heat,
and there are no operations for measuring it”.
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tate. Mecanica a fost urmatorul domeniu a fizicii care a devenit un sistem teo-
retic complet. Si in acest cadru masurarea variabilelor implicate se practica de
milenii. Este foarte important de precizat ca ceea ce mecanica intelege prin
»Spatiu® si ,timp* nu Tnseamna locarie sau timp cronologic, ci distansa indife-
rentd si interval de timp indiferent. Sau, cum este deseori exprimata aceasta idee,
fenomenele mecanice sunt independente de loc si de timp. Remarcabil este ca
péana si progresul spectaculos realizat de mecanica teoretica se limiteaza la un
domeniu fenomenologic in care sunt suficiente tipurile cele mai transparente de
masuratoare. Spatiul, timpul si masa din mecanica au toate, conform terminolo-
giel moderne, 0 masura cardinald.

Situatia s-a schimbat fundamental o data cu aparitia termodinamicii, urma-
toarea ramura a fizicii care dupa mecanica s-a dotat cu un edificiu teoretic.
Pentru primadata, variabile noncardinale — temperaturasi timpul cronologic, ca
sa le mentionez pe cele mai cunoscute — au fost incluse Tntr-o textura teoretica.
Aceasta noutate nu era un eveniment neutru, insignifiant. E suficient sa
mentionez diversele scale propuse pentru masurarea temperaturii, adica a
nivelului termicsi, Tn special, faptul ca nu toate problemeleridicate de un aseme-
nea gen de masurare au fost rezolvate spre satisfactia generala’.

Extinderea structurii teoretice la alte domenii a ntdmpinat dificultati mai
mari. Acest lucru este foarte clar in cazul electricitatii, in care toate variabilele
de baza sunt masurate instrumental, fara legatura directa cu vreun organ de simt
—asa cum se intdmpla cu majoritatea variabilelor din ate ramuri alefizicii. Este
cét se poate de firesc ca pentru inventarea de instrumente speciale de masurare
avariabilelor electrice sa fi fost nevoie de mai mult timp. Electricitatea, mai mult
decét ate ramuri, a progresat de fiecare data numai Tn pas cu posibilitatile
deschise de fiecare instrument de masura n parte. Cu totul altfel au stat lucrurile
Tn mecanica, al carui progres nu afost franat de problema masurii.

De regula, cand trecem Tn revista fizica ne oprim in acest punct si pierdem
astfel din vedere un Tnvatamant foarte important din domenii cum ar fi mecani-
castructurala sau metalurgia. O analiza exhaustiva ne arata ca aceste domenii —
care sunt si ele parte integranta din stiinta materiel, cu acelasi titlu ca si teoria
atomica — mai Tntdmpina dificultati din cauza unor cunostinte disparate neunifi-
cate intr-un corp teoretic unic. Singura explicatie posibila a acestel raméaneri in
urma este faptul ca majoritatea variabilelor legate de structura materiala — duri-
tatea, deformarea, elasticitatea etc. — reprezinta, n esenta, calitdri cuantificabile.
In acest caz, cuantificarea nu poate — asa cum voi arita aici — ignora complet
natura specifica a calitatii: ea admite Intotdeauna un reziduu calitativ care este
oarecum ascuns, Tn structura metrica. Fizica nu este deci chiar atét de libera de
metafizica pe cum sustine filosofia critica actuala, adica, daca aspectele ridicate
de opozitia dintre numar si calitate sunt considerate metafizice — asa cum se si
Tntdmpla Tn general .

1 De exemplu, P. W. Bridgman, in The Logic of Modern Physics, New York, 1928,
p. 130, constata ca ,nu se poate da nici o semnificatie fizica directa fluxului de caldura
si nu exista nici un fel de operatie pentru masurarea lui“.
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issues raised by the opposition between number and quality are considered — as
they generally are — metaphysical.

2. Measure, Quantity, and Quality. As one would expect, man used first the
most direct and transparent type of measure, i.e., he first measured quantity. But
we should resist the temptation to regard this step as a simple affair. Quantity
presupposes the abstraction of any qualitative variation: consequently, only after
this abstraction is reached does the measure of quantity become a simple matter,
in most instances. Undoubtedly it did not take man very long to realize that often
no qualitative difference can be seen between two instances of “wheat”, or
“water”, or “cloth”. But an immense time elapsed until weight, for instance,
emerged as a general measurable attribute of any palpable substance. It is this
type of measure that is generally referred to as cardinal.

In view of the rather common tendency in recent times to deny the necessity
for distinguishing cardinal from other types of measure, one point needs empha-
sis: cardinal measurability isthe result of a series of specific physical operations
without which the paper-and-pencil operations with the measure-numbers would
have no relevance?. Cardinal measurability, therefore, is not a measure just like
any other, but it reflects a particular physical property of a category of things.
Any variable of this category always exists as a quantum in the strict sense of
the word (which should not be confused with that in “quantum mechanics’).
Quantum, in turn, possesses simple but specific properties.

Whether we count the number of medicine pills by transferring them one by
one from the palm into ajar, or whether we measure the amount of water in a
reservoir by emptying it pail by pail, or whether we use a Roman balance to
weigh a heap of flour, cardinal measure always implies indifferent subsumption
and subtraction in a definite physical sense. It is precisely because of the fact
that cardinality is an elemental physical property that we have had no great dif-
ficulty in devising a pointer-reading instrument for every instance of cardinal
measure.

As| have intimated, quantity cannot be regarded as a notion prior to quality,
either in the logical or evolutionary order. Undoubtedly, before the thought of
measuring quantities of, say, wheat, man must have first come to recognize that
one pile of wheat is greater than another without weighing them. For along time
“colder” and “hotter” had no measure. Distinctions, such as between “more
friendly” and “less friendly” and, especialy, between “earlier” and “later”,
which reflect qualitative differences, must have long preceded the practice of
guantity measure. The things to which terms such as these apply came to be
arranged in adefinite mental order. Only later was a ranking number assigned to

2 For an axiomatic analysis of how cardinal measure is derived from these physical
operations, see the author’'s “Measure, Quality, and Optimum Scale’, in Essays on
Econometrics and Planning Presented to Professor P.C. Mahalanobis on the Occasion
of His 70th Birthday, ed. C.R. Rao (Oxford, 1964), pp. 232-246.
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2. Masurd, cantitate si calitate. Dupa cum era de asteptat, omul afolosit mai
ntéi cel mai direct si mai transparent tip de masura, adica el amasurat mai intai
cantitatea. Acest pas nu afost insi deloc simplu. Cantitatea presupune abstractie
de orice variatie calitativa: prin urmare, numai dupa ce se reaizeaza aceasta
abstractie, masurarea cantitatii devine o chestiune simpla, in cele mai multe
cazuri. Desigur ca omului nu i-a luat prea mult timp sa Tnteleaga ca deseori nu
se poate vedea nici o diferenta calitativa Tntre doua mostre de ,grau* sau de
»apa“ sau de ,tesitura“. A trecut Thsa un timp enorm péani cand greutatea, de
exemplu, s-aafirmat ca atribut masurabil general al oricarei substante materiale.
Un asemenea tip de masura este considerat drept cardinal.

Tn legatura cu tendinta, destul de raspandita Tn ultimul timp, de a nega nece-
sitatea de a face distinctie intre masura cardinala si ate tipuri de masura, trebuie
subliniat un lucru: masurabilitatea cardinala este rezultatul unei serii de operati-
uni fizice concrete fara de care operatiile elementare cu numere-masurate nu ar
aveanici o relevanta®. Prin urmare, masurabilitatea cardinala nu este o forma de
masurare ca oricare alta, ci reflecta o proprietate fizica specifica aunei categorii
de obiecte. Orice variabila din aceasta categorie existi intotdeauna ca un quan-
tumin sensul strict al cuvantului (care nu trebuie confundat cu termenul similar
din mecanica cuantica (quantum mechanics, in engleza). Larandul siu, cuantu-
mul are proprietati smple, dar concrete.

Fie ca numaram pilulele medicinale trecandu-le din palma tntr-un flacon una
céte una, fie ca masuram cantitatea de apa dintr-un rezervor golindu-I cu galea-
ta, fie ca folosim o balanta pentru a masura o gramada de faina, masurarea car-
dinala presupune intotdeauna adunare si scadere indiferenta intr-un sens fizic
bine definit. Tocmai pentru ci aceasta cardinalitate este o proprietatefizica aele-
mentelor nu este prea dificil sa cream un instrument cu scard numerica pentru
fiecare gen de masura cardinala.

Dupa cum am aratat, notiunea de cantitate nu poate fi considerata ca ante-
rioara notiunii de calitate, nici in ordine logica, nici in ordine evolutiva. Fara
indoiala, Thainte de a se gandi sa masoare cantitatile de, si zicem, gréu, omul tre-
buie sa fi nteles mai intéi ca o gramada de gréu este mai mare decét altafdrd a
le cantari. Multa vreme, pentru ,,mai rece" si ,mai fierbinte" nu exista posibili-
tate de masurare. Distinctii, cum ar fi celeintre ,mai prietenos’ si ,mai putin pri-
etenos* si, in special, dintre ,mai devreme" si ,mai tarziu“, care reflecta dife-
rente calitative, trebuie sa fie precedat cu mult Thainte practica masurarii can-
titatii. Lucrurile carorali se aplica asemeneatermeni au gjuns sa fie aranjate intr-
0 anumita ordine mentala. Doar mai térziu s-a atribuit un numar de ordine fieca-
ruia dintre ele, asa cum trebuie si se fi intdmplat mai intéi cu evenimentele pe-
trecute’in timp si, probabil, cu lucrurileinrudite. Aceasta actiune de ,ierarhizare"

2 Pentru o analiza axiomatica a modului Tn care masura cardinala este obtinuta din
aceste operatiuni fizice, vezi lucrarea acestui autor Measure, Quality and Optimum Scale,
Tn Essays on Econometrics and Planning Presented to Professor P. C. Mahalanobis on
the Occasion of His 70th Birthday, Oxford, ed. C. R. Rao, 1964, p. 232-246.
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each of them, as must have happened first with events in time and, probably,
with kinship, This “ranking” step represents the basis of the modern concept of
ordinal measure. But the precedence of the ranking concept over that of quanti-
ty had a lasting influence upon the development of our ideas in this domain.
Bertrand Russell rightly observed that philosophers are wholly mistaken in
thinking that quantity is essential to mathematics; wherever it might occur quan-
tity is not “at present amenable to mathematical treatment”®. But even nowa-
days, order, not quantity, occupies the central place in pure mathematics.

Old as the basic principles of measure are and frequently as they have been
discussed in recent years, we have been rather slow in perceiving the essential
difference between cardinal and purely ordinal measure. Specificaly, from the
fact that cardinal measure presupposes ordinality we have often concluded that
distinguishing between cardinal and purely ordinal measure is irrelevant hair-
splitting. This position completely ignores the shadow that quality casts over
purely ordinal measure. The things encompassed by a purely ordinal measure
must necessarily vary qualitatively, for otherwise there would be absolutely
nothing to prevent us from subsuming and subtracting them physically and,
hence, from constructing a cardinal measure for them. To take a most elemen-
tary example: we can subsume by a physical operation a glass of “water” and a
cup of “water” in another instance of the same substance, “water”; and, we can
reverse the operation, if we so choose. But there is no sense in which we can sub-
sume two historical dates into another historical date meaningfully, not even in
a paper-and-pencil operation. “Historical date” thus is not cardinally measura-
ble.

On the other hand, we must recognize that cardinal and purely ordinal meas-
urability represent two extreme poles and that between these there is room for
some types of measure in which quality and quantity are interwoven in, perhaps,
limitless variations. Some variables, ordinally but not cardinally measurable, are
such that what appears to us as their “difference” has an indirect cardinal meas-
ure. Chronological time and temperature are instances of this. There is only one
rule for constructing a measuring scale for such variables that would reflect their
specia property. Because of its frequency among physical variables, | proposed
to distinguish this property by the term weak cardinality*. For self-evident rea-
sons, aweak cardinal measure, like a cardinal one, isreadily transformed into an
instrumental one.

At this juncture a thorny question inevitably comes up; are there ordinally
measurable attributes that could not possibly be measured by a pointer-reading
instrument? Any definitive answer to this question implies at least a definite

3 Bertrand Russell, The Principles of Mathematics (Cambridge, Eng., 1903), p. 419.
Italics mine, to emphasi ze that the mathematical theory of measure was yet rather an eso-
teric topic at the time of Russell’s statement.

4 Cf. the author’s “* Measure, Quality, and Optimum Scale”, p. 241.
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constituie baza conceptului modern de masura ordinald. Anterioritatea concep-
tului de ierarhizare fata de cel de cantitate a exercitat Tnsi o durabila influenta
asupra evolutiel ideilor noastre in aceasta privinta. Bertrand Russell constata cu
deplin temei ca filosofii gresesc total considerand cantitatea ca esentiala pentru
matematica; oriunde ar interveni ea, cantitatea nu ,se preteazi imediat la o
tratare matematici“®. Dar chiar si astazi, ordinea si nu cantitatea ocupa locul
central Tn matematica pura.

Oricét de vechi ar fi principiile de baza ale masurarii si oricét de frecvent ar
fi fost ele discutate in anii din urma, am realizat destul de greu diferenta esentiala
dintre masurarea cardinala si cea pur ordinali. Tn special datorita faptului ca
masurarea cardinala presupune ordinalitatea, s-a ajuns deseori la concluzia ci a
face distinctia Tntre masurarea cardinala si cea pur ordinala inseamna a despica
firul Tn patru. Aceasta pozitie ignora complet umbra pe care calitatea o arunca
asupramasurii pur ordinale. Lucrurile carorali aplica o masura pur ordinala tre-
buie, In mod necesar, si varieze calitativ, caci altminteri, nimic nu ne va mai
Tmpiedicasa le adunam si sa le scadem fizic si, deci, sa construim o masura car-
dinala pentru ele. Ca sa luam un exemplu cét se poate de elementar: noi putem
Tnsuma printr-o operatie fizica un pahar cu , apa“ si 0 ceasca cu ,,apa“ obtinand
astfel atd cantitate a aceleiasi substante, ,,apa“; si putem face si operatia inver-
sa, daca vrem. Nu exista Tnsa nici o ratiune pentru ainsuma doua date istorice si
a obtine o ata data oricare ar fi formula de calcul. ,,Datele istorice” nu sunt
masurabile cardinal.

Pe de alta parte, trebuie sa recunoastem ca masurabilitatea cardinala si cea
pur ordinala reprezinta doi poli extremi si ca intre acestia exista loc pentru anu-
mite tipuri de masurare in care calitatea si cantitatea se intrepatrund cu variatii,
poate nelimitate. Unele variabile, masurabile ordinal dar nu si cardinal, sunt de
asemenea natura Tncét ceea ce ne apare ca,, diferenta” intre ele are o masura car-
dinala indirecta. Timpul cronologic si temperatura sunt exemple de asemenea
variabile. Pentru aceste variabile exista o singura regula de construire a unei
scade de masura care sa reflecte Tnsusirile lor specifice. Tindnd seama de
frecventa sain cadrul variabilelor fizice, am propus si distingem aceasta proprie-
tate cu termenul de cardinalitate dabg*. Din motive clare, 0 masura cardinala
daba, casi unacardinaa, este usor de transformat Tntr-o masura instrumentala.

Tn acest moment se ridica, inevitabil, ntrebarea: exista atribute masurabile
ordinal imposibil de masurat cu ajutorul unui instrument cu gradatie numerica?
Orice raspuns definitiv la aceasta Tntrebare presupune o anumita pozitie episte-
mologica, daca nu si metafizica. Parerea dominanta este ca toate atributele se
preteaza la masurare instrumentala: cu timpul vom fi in stare sa punem la punct
instrumente de masurare pentru orice proprietate. Credinta lui F. P. Ramsey ca

3 Bertrand Russell, The Principles of Mathematics (Cambridge, Eng., 1903), p. 419.
Italics mine, to emphasi ze that the mathematical theory of measure was yet rather an eso-
teric topic at the time of Russell’s statement.

4 Cf. the author’s “* Measure, Quality, and Optimum Scale”, p. 241.




114 SOME ORIENTATION ISSUES
IN ECONOMICS. AN INTRODUCTION TO EPISTEMOLOGY

epistemological, if not also a metaphysical, position. The prevailing view is that
all attributes are capable of instrumental measure: with time we will be able to
devise a pointer-reading instrument for every attribute. F.P. Ramsey’sfaith in the
eventual invention of some sort of psychogal vanometer for measuring utility, for
example, clearly reflects this position®. In Ramsey’s favour, one may observe
that nowadays a meter of an electronic computer could show the |.Q. of an indi-
vidual within afraction of asecond after he has pushed a system of buttons relat-
ed to the truth-falsehood of a series of questions. And if oneis satisfied with the
ideathat the |.Q. measuresintelligence, then intelligence is measured by apoint-
er-reading instrument. On the other hand, there is the fact that hardness has so
far defied the consummate ingenuity of physicists, and its scale is still exclu-
sively qualitative. But probably the most salient illustration in this respect is sup-
plied by entropy: basic though this variable is in theoretical physics, thereis no
ertropometer and physicists cannot even suggest how it might be designed.
Thus, while the evidence before us shows that physics has been able to devise
measuring instruments for an increasing number of measurable attributes, it does
not support the view that potentially all measures are reducible to pointer read-
ings.

3. The Qualitative Residual. Variablesin all equations of physics, whether in
mechanics or in material structure, represent numbers. The only way in which
quality appears explicitly in these equations is through a differentiation of sym-
bals, asin E = mc2 where E, m, and ¢ stand for discretely distinct categories or
constants. Ordinarily a physicist is not at all preoccupied by the fact that some
variables are quantity measures while others measure quantified qualities.
However, the quantification of a qualitative attribute — as | argued in the pre-
ceding section — does not change the nature of the attribute itself. Nor can quan-
tification therefore destroy the quality ingredient of a phenomenon involving
such an attribute. It stands immediately to reason that, since quantification does
not cause quality to vanish, it leaves a qualitative residual which perforce must
be carried over into the numerical formula by which the phenomenon is
described. Otherwise this formula would not constitute an adequate description.
The problem is to find out under what form the qualitative residual is hidden in
apurely numerical pattern.

An examination of the basic laws of classical mechanics will show us the
direction in which the answer lies. As already pointed out, this oldest branch of
physics covers only cardinal variables. Newton's Second Law states, first, that
the effect of aforce upon a given body, the acceleration of that body’s motion,
is proportional to the quantum of force, and second, that the effect of a given
force upon any particular body is proportional to the latter’s mass. Furthermore,
the essence of Newton’s Law of Gravitation can be formulated in a similar man-

5 F.P. Ramsey, The Foundations of Mathematics and Other Logical Essays (New
York, 1950), p. 161.
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péani la urma se va inventa un gen de psihogalvanometru pentru a masura utili-
tatea, de exemplu, reflectd clar aceasta opinie®. Tn sprijinul ideii lui Ramsey,
vine faptul ca astazi contorul unui calculator electronic poate sa indice 1Q-ul
unui individ la doar o fractiune de secunda dupa ce acesta va fi raspuns cu ade-
varat sau falsla o serie de intrebari prin apasare pe un sistem de butoane. Si daca
acceptam ideea ca 1Q-ul masoara inteligenta, rezulta ca inteligenta este masurata
cu gutorul unui instrument cu gradatie numerica. Pe de alta parte, este un fapt
ca duritatea a sfidat pana in prezent chiar si mintile cele mai redutabile ale
fizicienilor, iar scala e este inca pur calitativa. Probabil, Tnsa ca cel mai graitor
exemplu Tn acest sens este oferit de entropie: oricét de esentiala ar fi aceasta
variabila in fizica teoretica, nu exista un entropometru, iar fizicienii nu pot nici
macar avansa sugestii privind modul Tn care ar trebui sa fie conceput acesta.
Astfel, desi probele materiale de care dispunem arata ca fizica a reusit si puna
la punct instrumente de masura pentru un numar tot mai mare de proprietati
masurabile, ele nu demonstreaza ci, toate masurile se preteazi la folosirea de
instrumente cu gradatie numerica.

3. Reziduul calitativ. Latoate ecuatiile din fizica, fie ca e vorba de mecanica
sau de structura materiaelor, variabilele reprezinta numere. Singura modalitate
prin care calitatea apare explicit Tn aceste ecuatii este diferentierea simbolurilor,
cainE= mcz, n care E, msi ¢ sunt categorii sau constante discret distincte. De
regula, fizicianul nu este catusi de putin preocupat de faptul ca unele variabile
exprima masuri de cantitati, in timp ce altele masoara calitati cuantificate.
Cuantificarea unui atribut calitativ — asa cum am aratat in sectiunea precedenta
— nu schimba Tnsa natura atributului Tnsusi. Dupa cum aceasta nu poate sa dis-
trugd elementul calitativ a unui fenomen comporténd un asemenea atribut.
Aceasta ne duce imediat la concluzia ca ntrucét cuantificarea nu face sa dispara
calitatea, aceastalasa un reziduu calitativ care, necesarmente, trebuie si apara in
formula numerica ce descrie fenomenul. Altminteri, aceasta formula nu ar
reprezenta o0 descriere adecvata. Problema este de a stabili sub ce forma se
ascunde acest element calitativ rezidual Tntr-o schema pur numerica.

Analizalegilor de baza ale mecanicii clasice ne va aratain ce directie trebuie
cautat raspunsul. Asa cum am ma aratat, aceastd ramurid cu cea ma mare
vechime a fizicii nu trateazi decét variabile cardinale. Legea a doua a lui
Newton enunta, Tn primul rand, ca efectul unei forte asupra unui corp dat — acce-
leratiamiscarii acelui corp —este proportional cu cuantumul fortei si, Tn a doilea
rand, ca efectul unei forte date asupraoricarui corp dat —accel eratiamiscarii cor-
pului respectiv — este proportional cu masa acestuia. Mai mult, esenta legii gra-
vitatiei a lui Newton poate fi formulata in acelasi fel: atractia exercitata de un
corp asupra unei unitati de masa este proporfsionald cu masa corpului si dis-
tribuita uniform in toate directiile.

5 F.P. Ramsey, The Foundations of Mathematics and Other Logical Essays, New
York, 1950, p. 161.
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ner: the attraction exerted by one body upon a unit of massis proportional to the
mass of the body and uniformly diffused in all directions.

One could cite other basic laws in physics that also affirm the proportional
variation of the variables involved: the various transformation laws of energy, or
such famous laws as Planck’s (E = hn) and Einstein’s (E = mc?). The point |
wish to make is that this simple pattern is not a mere accident: on the contrary,
in all these cases the proportional variation of the variablesis the inevitable con-
sequence of the fact that every one of these variablesis free from any qualitative
variation. In other words, they all are cardina variables. The reason issimple: if
two such variables are connected by a law, the connection being immediate in
the sense that the law is not a relation obtained by telescoping a chain of other
laws, then what is true for one pair of values must be true for all succeeding
pairs. Otherwise, there would be some difference between the first and, say, the
hundredth pair, which could mean only a qualitative difference.

There is therefore an intimate connection between cardinality and the homo-
geneous linearity of aformula by which a direct law is expressed. On the basis
of this principle, nonhomogeneous linearity would generally indicate that some
of the variables have only aweak cardinality. Indeed, a nonhomogeneous linear
relation ia equivalent to alinear homogeneous relation between the finite differ-
ences of all variables.

A counter-proof of the principle just submitted is even more enlightening. For
this we have to turn to the least advertised branch of physics, that of material
structure. This field abounds in quantified qualities: tensile strength, elastic
limit, flexure, etc. We need only open at random any treatise on material struc-
ture to convince ourselves that no law involving such variables is expressed by
alinear formula. (In fact, in some cases there is no formula at al but only an
empirically determined graph.) The reason is, again, simple. Successive pounds
of load may be regarded as equal causes, but their individua effect upon the
shape of abeam is not the same. Deformation being a measurabl e quality, the nth
degree of deformation is not qualitatively identical to any of the preceding
degrees. Nor does “n degrees of deformation” represent the subsumption of n
times “one degree of deformation”. We thus reach the correlative principleto the
one stated in the preceding paragraph: nonlinearity is the aspect under which the
gualitative residual appearsin a numerical formula of a quality-related phenom-
enon.

One may think of refuting this conclusion by implicit measuring, i.e., by
choosing an ordinal scale for the quantified quality so as to transform the non-
linear into a linear relation. Joan Robinson once tried this idea for labour effi-
ciency®.The reason why her attempt failed is general: we have to establish an
implicit measure for every situation to which the relation applies. That would be

6 Joan Robinson, Economics of Imperfect Competition (London, 1938), p. 109 and
passim.
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Se pot cita si alte legi de baza ale fizicii care vorbesc si ele de variatia pro-
portionala a variabilelor implicate: diversele legi ale transformarii energiel sau
legi celebre cum ar fi cealui Planck (E = hn) si cea a lui Einstein (E = mc?).
Ceea ce vreau sa arat este ca acest fapt ssimplu nu este doar un accident: dim-
potriva, In toate aceste cazuri, variatia proportionala a variabilelor este con-
secinta inevitabila afaptului ca fiecare dintre aceste variabile este independenta
de orice variatie calitativa. Cu ate cuvinte, toate sunt variabile cardinae.
Motivul este simplu: dacid doua asemenea variabile sunt legate printr-o lege,
relaria fiind imediata Tn sensul ¢4 legea nu este obyinuta prin telescoparea unui
sir de alte legi, atunci ceea ce este valabil pentru o pereche de valori trebuie sa
fie valabil pentru toate perechile urmatoare. Altminteri, ar exista o anume dife-
renta intre prima pereche si, si zicem, a suta pereche, ceea ce nu ar putea insem-
na decét o diferenta calitativa.

Exidta, astfel, o legatura strénsa intre cardinalitate si linearitatea omogena a
unei formule prin care se exprima o lege directa. Pe baza acestui principiu, li-
nearitatea neomogena ar indica, Tn general, faptul ca unele variabile au doar o
cardinalitate slaba. Tntr-adevir, o relatie lineard neomogeni este echivalenta cu
o relatie lineara omogena ntre diferentele finite ale tuturor variabilelor.

O contrademonstratie a principiului de mai sus este si mai edificatoare.
Pentru aceasta, trebuie sa ne aplecam spre cea mai putin cunoscuta ramura a
fizicii, structuramaterialelor. Acest domeniu abunda in calitati cuantificate: forta
tensoriala, limita elastica, flexiune etc. Nu trebuie decét si deschidem la intam-
plare orice tratat de structura a materialelor pentru a ne convinge ca nici o lege
care presupune asemenea variabile nu este exprimata printr-o formula lineara.
(Defapt, Tn unele cazuri nu exista nici o formula, ci numai o diagrama determi-
nata empiric.) Motivul este, din nou, smplu. Kilogramele succesive de sarcina
pot fi considerate drept cauze egale, dar efectele lor individuale asupra formei
unei grinzi nu sunt aceleasi. Deformarea fiind o calitate masurabila, gradul n de
deformare nu este calitativ identic cu niciunul dintre gradele precedente. Si nici
»N grade de deformare” nu reprezinta rezultatul Tnmultirii de n ori ,, a unui grad
de deformare”. Astfel, gjungem la principiul analog celui prezentat Tn paragraful
precedent: nelinearitatea este aspectul sub care apare elementul calitativ rezidual
ntr-o formula numerica a unui fenomen legat de calitate.

Am fi tentati sa rejectam aceasta concluzie prin madsurarea implicitd, adica
prin selectarea unel scale ordinale pentru calitatea cuantificati, astfel incét
relatia nelineard sa fie transformata intr-una lineara. Joan Robinson a incercat
odata acest lucru pentru a calcula eficienta muncii®. Motivul pentru care incer-
carea e aesuat are un caracter general: trebuie si stabilim o masura implicita
pentru orice situatie la care se aplica relatia. Aceasta nu va fi nicidecum o
masura. De dtfel, fenomenele legate de calitate ating un fel de punct culminant,
urmat de o cadere rapida; o variatie atét de putin monotona nu poate fi reprezen-
tata printr-o functie lineara.

6 Joan Robinson, Economics of Imperfect Competition (London, 1938), p. 109 and
passim.
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no measure at all. Moreover, most quality-related phenomena have a sort of cli-
max, followed by a rapid breakdown; such a nonmonotonic variation cannot
possibly be represented by alinear function.

The situation is not as limpid in the case of homogeneous linearity. Some
laws covering quantified quality are nevertheless expressed as proportional vari-
ations. An example is Robert Hooke's law: elastic stress is proportional to the
load strain. But the contradiction is purely superficial, for in all such cases the
linear formulais valid only for a limited range and even for this range it repre-
sents only a convenient approximation, arule of thumb. Such cases suggest that
some of the other laws now expressed by linear formulae may be only arule of
thumb. One day we may discover that linearity breaks down outside the range
covered by past experiments. The modern history of physics offers several
examples of such discoveries. Perhaps the most instructive is the famous for-
mula proposed by H. A. Lorentz for velocity addition. In the classical formula,
which proceeds from the principle that equal causes produce equal effects on
velocity, we have V = v + v +...+ v = nv, which is a homogeneous linear func-
tion of n, that is, of scale. But for the same situation, as is easily proved, the
Lorentz law yields V= c[(c + V)" - (c- V)"]/[(c + v)n + (C- V). In this case, the
effect of each additional v decreases with the scale n. We can then understand
why physicists lose ho opportunity to decry the extrapolation of any known law
outside the range of actual experiments’. Even though the protests should not he
taken literally, their ground is unquestionable. It would seem, therefore, that if
we take cardinality to be a physical property we should also admit that this prop-
erty too might be limited to a certain range of the quantum. This would vindi-
cate Hegel’s dictum, that quantitative changes in the end bring about qualitative
changes’, over the entire domain of physics — and perhaps to an extent not in-
tended even by Hegel. Indeed, if the dictum appliesto quantity itself then it loses
al meaning®.

To banish completely the notion of quantity — hence, of cardinality — from
physics would be fatal. For then all laws of physics would be reduced to non-
metric, topological propositions and its successin practice would almost come to
an end. Thisis perhaps why no physicist —to my knowledge — has denounced the
extrapolation of cardinality. On the contrary, there is at least one memorable sit-
uation where the choice between two aternative descriptions was made so asto
save the cardindity of the most basic coordinate in physics. | am referring to the
replacement of the Lorentz contraction of “length” by Einstein’s relativity theory.

7 Bridgman, Logic of Modem Physics, p. 203; PW. Bridgman, The Intelligent
Individual and Society (New York, 1938), p. 13; Werner Heisenberg, Physics and
Philosophy: The Revolution in Modern Science (New York, 1958), pp. 85-86.

8 The Logic of Hegdl, tr. W. Wallace (2nd edn., London, 1904), pp. 203 and passim.

9 “In quantity we have an alterable, which in spite of aterations till remains the
same”. lbid., p. 200.
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Situatia nu este la fel de limpede in cazul linearitatii omogene. Unele legi
care se refera la calitatea cuantificata sunt, totusi, exprimate sub forma variati-
ilor proportionale. Un exemplu este oferit de legea lui Robert Hooke: tensiunea
elastica este proportionala cu efortul de sarcina. Dar contradictia este pur super-
ficiala, caci in toate cazurile de acest gen formula lineara nu este valabila decéat
pentru un domeniu limitat si chiar pentru acest domeniu, ea nu reprezinta decét
0 aproximare comoda, o regula practica. Asemenea cazuri arata ca unele dintre
celelalte legi exprimate acum prin formule lineare pot fi reguli sugerate de expe-
rienta. Poate ci Tntr-o zi se va descoperi ci linearitatea nu mai functioneaza din-
colo de domeniul acoperit de vechile experimente. Istoriafizicii moderne ofera
destule exemple de asemenea descoperiri. Cel mai instructiv poate este celebra
formula propusa de H. A. Lorentz pentru adunarea vitezelor. In formula clasica,
care porneste de la principiul conform caruia cauze egale produc efecte egale
asupra vitezei, avem V = v+v+...+Vv = nv, care este o functie lineard omogena
de n, adica de scari. Tnsi pentru acelasi caz si usor de demonstrat, legea lui
Lorentz ducelaV = c[(c+V)" — (c-V)M / [(c+V)" + (c-v)1]. Tn acest caz, efectul
fiecarei v suplimentare descreste cu scara de ordinul n. Astfel, putem ntelege de
cefizicienii nu pierd nici o ocazie de a critica orice extrapolare aunei legi cunos-
cute dincolo de domeniul experimentelor efective’. Chiar daca protestel e respec-
tive nu trebuie luate textual, temeiul lor este indiscutabil. S-ar parea, deci ca,
daca privim cardinalitatea ca pe o proprietate fizica, ar trebui sa admitem si ca
aceasta proprietate s-ar putea limita numai la un anumit domeniu a cuantumu-
lui. Aceasta ar confirmateza lui Hegel dupa care schimbarile cantitative duc Tn
final la schimbari calitative? si valabilitatea ei Tn Tntregul domeniu & fizicii — si,
poate, Tntr-o masura neimaginata nici de Hegel Tnsusi. Tntr-adevir, daca teza se
aplica cantitatii Tnsesi, ealsi pierde orice inteles’.

Eliminarea completa din fizica a conceptului de cantitate — si deci de cardi-
naitate — ar fi fatala. Pentru ca, atunci, toate legile fizicii s-ar reduce la propo-
zitii topologice, nonmetrice, iar succesul e in practica aproape ca ar disparea.
lata de ce nici un fizician — din céte stiu eu — nu a denuntat extrapolarea cardi-
nalitatii. Dimpotriva, exista cel putin o situatie memorabila in care alegerea din-
tre doua descrieri aternative s-a facut astfel Incat si se salveze cardinditatea
celeéi mai importante coordonate a fizicii. Ma refer la Tnlocuirea contractiel
Llungimii“, alui Lorentz, cu teoriarelativitatii alui Einstein.

Am putea constata ca unele variabile considerate Th prezent drept cardinale
sa nu aiba aceasta Tnsusire — cum s-a intdmplat cu viteza — insa nu pare posibil

7 Bridgman, Logic of Modern Physics, p. 203; P. W. Bridgman, The Intelligent
Individual and Society, New York, 1938, p. 13; Werner Heisenberg, Physics and
Philosophy: The Revolution in Modern Science, New York, 1958, p. 85-86.

8 The Logic of Hegel, tr. W. Wallace, 2nd edn., London, 1904, p. 203 si passim.

9 ,n cazul cantitatii avem un element modificabil care, n ciuda tuturor modi-
ficarilor, rimane totusi acelasi“. Ibid., p. 200.
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We may discover that some of the variables presently considered cardinal are
not really so — as happened with velocity — but it does not seem possible for any
guantitative science to get rid of quality altogether. The point isimportant, and |
shall presently illustrate it with examples from economics.

4. The Problem of Size. Without forgetting the caveats | have inserted into the
preceding analysis, we can generally expect that if the variables immediately
connected by a phenomenon are cardinally measurable, then they can all be
increased in the same proportion and still represent the same phenomenon. The
formula describing the phenomenon then must be homogeneous and linear, or
more generally, a homogeneous function of the first degree. On the other hand,
if some variable is a quantified quality, nothing seems to cast doubt over our
expectation that the formula will be nonlinear.

Since thefirst situation characterizes a phenomenon (or a process) indifferent
to size, it is clear that the problem of size arises only for processes involving
guantified qualities, and conversely. Needless to add, the same would apply with
even greater force to processes involving non-quantifiable qualities. The con-
clusion is that the problem of size is strictly confined to quality-related pro-
CESSes.

The point | wish to emphasize isthat in support of this conclusion | have not
invoked one single piece of evidence outside the domain of inert matter. The fact
that it is physics which teaches as that size is indissolubly connected with qual-
ity, therefore, deserves specia notice on the part of students of life phenomena.
Indeed, the prevailing opinion regarding size, which constitutes one of the most
important chaptersin biology and social sciences, has been that the problem aris-
es only in these sciences because they alone have to study organisms.

I know only too well the endless controversy surrounding the problem of
optimism size in economics, and also how ingenious are some of the arguments
against the existence of such a size. The nature of these arguments proves that
more often than not economists fail to see the relation between that problem and
physical laws. The same can be said about most counter-arguments, for they
resort to biological analogies, from the mosquito to the elephant. In fact, the
optimum size of the elephant, just like that of a manufacturing plant, is deter-
mined by physical laws having to do with quantified qualities. If some biologists
—such as Herbert Spencer, especialy* — have been able to perceive the connec-
tion between biological size and the laws of material structure, whereas econo-
mists merely referred the problem back to biology, it is because biologists alone
have been interested in what happens inside the individual organism. The com-
mon flow-complex of the economist leads to the position that what happens

10 Herbert Spencer, The Principles of Biology, 2 vols. (New York, 1886), I, 121 ff.
For a summary of the present views on this matter see L. von Bertalanffy, Problems of
Life (New York, 1952), pp. 136-137 and P. B. Medawar, The Uniqueness of the
Individual (New York, 1958), pp. 110 ff.
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ca vreuna dintre stiintele cantitative sa se debaraseze complet de calitate.
Aceasta idee este importanta si 0 voi ilustraaici cu exemple din economie.

4. Prablema dimensiunii. Fara a uita avertizarile inserate in analiza prece-
denta, ne putem astepta, Tn general, ca, daca variabilele direct legate de un
fenomen sunt masurabile cardinal, ele sa poata creste toate Tn aceeasi proportie
si, totusi, si reprezinte acelasi fenomen. Tn acest caz, formula care descrie
fenomenul trebuie sa fie omogena si lineara sau, si mai genera, o functie
omogena de gradul unu. Pe de alta parte, daci o variabila este o calitate cuan-
tificata, atunci nimic nu poate fi de natura sa atereze asteptarile noastre cafor-
mula sa fie nelineara.

Deoarece primul caz caracterizeaza un fenomen (sau un proces) indiferent la
dimensiune, este clar ca problema dimensiunii apare numai la procesele in care
intervin calitati cuantificate, si invers. Nu mai trebuie si adiaugam ca acelasi
lucru se aplica cu si mai mare forta proceselor care presupun calitati necuantifi-
cabile. Concluzia este ca problema dimensiunii este strict limitata la procesele
legate de calitate.

Vreau si subliniez ca in sprijinul acestel concluzii nu am adus nici o dovada
din afara domeniului materiei neinsufletite. Faptul este ca tocmai fizica este cea
care ne arata ca marimea este indisolubil legata de calitate merita deci o atentie
speciala din partea celor care studiaza fenomenele vietii. Tntr-adevar, parerea
dominanta Tn ceea ce priveste dimensiunea, care constituie unul dintre cele mai
importante capitole din biologie si stiintele sociale, este ca problema exista
numai in aceste stiinte, pentru ca numai ele se ocupa de studiul organismelor.

Cunosc cét se poate de bine controversa fara de sférsit privind problema
dimensiunii optime din economie si stiu cét de ingenioase sunt unele argumente
care neaga existenta unel asemenea dimensiuni. Natura acestor argumente
dovedeste ca cel mai adesea economistii nu vad legatura dintre aceasta problema
si legile fizicii. Acelasi lucru se poate spune si despre cele mai multe contraar-
gumente, pentru ca ele apeleaza la analogii cu biologia, de la tantar pana laele-
fant.Tnfapt, dimensiunea optima a elefantului, casi aceeaaune instalatii indus-
triale, este determinata de legile fizicii referitoare la calitati cuantificate. Daca
unii biologi — ca Herbert Spencer’® — au reusit sa vada legatura dintre dimensi-
unea biologica si legile structurii materiel, Tn timp ce economistii nu au facut
decdt si expedieze din nou problema Tn domeniul biologiei, acest lucru se
datoreaza faptului ca doar biologii sunt interesati de cea ce se intampla in orga-
nismul individual. Complexul fluxurilor atat de specific economistului il face pe
acesta s creada ca ceea ce se intdmpla intr-o unitate de productie il priveste
exclusiv pe inginer si ca stiinta economica este interesata numai de fluxurile

10 Herbert Spencer, The Principles of Biology, 2 vol., New York, 1886, |, p. 121 si
urm. Pentru un rezumat a acestor puncte de vedere, vezi L. von Bertalanffy, Problems
of Life, New York, 1952, p. 136-137 si P. B. Medawar, The Uniqueness of the Individual,
New York, 1958, p. 110 si urm.
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inside a production unit concerns exclusively the engineer, that economics is
concerned only with the flows observed at the plant gate, i.e., with inter-unit
flows. And this flow-complex is responsible for many myopic views of the eco-
Nomic Process.

One can hardly overemphasize the point that the problem of size is indissol-
ubly connected with the notion of sameness, specifically, with the notion of
“same phenomenon” or ’’same process’. In economics we prefer the term “ unit
of production” to “same process’, in order to emphasize the abstract criterion by
which sameness is established. Whatever term we use, in this case too sameness
remains basically a primary notion which is not susceptible to complete formal-
ization. “The same process’ is a class of analogous events, and it raises even
greater difficulties than “the same object”. But we must not let our analysis—in
this case any more than in others — run aground on this sort of difficulty. There
are many points that can be clarified to great advantage once we admit that
“sameness’, though unanalyzable, is in most cases an operational concept.

Let then P; and P, be any two distinct instances of a process. The problem of
size arises only in those cases where it is possible to subsume P; and P, in vivo
into another instance P, of the same process. If thisis possible we shall say that
P, and P, are added internally and write

(1 P,®P,=P;

We may also say that Pais divided into P, and P, or that the corresponding
process (P) is divisible. For an illustration, if the masses m; and m, are trans-
formed into the energies E; and E, respectively, by two distinct instances P, and
P,, these individua instances can be added internally because there exists an
instance of the same process which transformsm, + m, into E; + E,. We can also
divide P; into P; and P, or even into two half P5's — provided that P does not
possess a natural, indivisible unit. Needless to say, we cannot divide (in the same
sense of the word) processes such as “elephant” or even “Harvard University”.

It is obvious that it is the internal addition in vivo that accounts for the lin-
earity of the corresponding paper-and-pencil operation. For even if the sub-
sumption of P; and P, is possible but represents an instance of a different
process, our paper-and-pencil operations will reveal a nonlinear term™.

Another point that deserves emphasis is that processes can aso be added
externally. Inthiscase, P and P’ need not even be instances of the same process.
In the external addition,

(2 P+ P’ =P,

11 This term reflects what we may call the interaction generated by the merging of
two distinct, individual phenomena. For an instructive illustration the reader may refer
to Erwin Schrédinger’s interpretation of the nonlinear term in the equation of wave
mechanics. E. Schrodinger, “Are There Quantum Jumps?’ British Journal for the
Philosophy of Science, 111 (1952), 234.
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observate |la poarta fabricii, adica de fluxurile dintre unitdri. Din acest complex
al fluxurilor izvorasc multe conceptii mioape asupra procesului economic.

Nu exageram spunand ca problema dimensiunii este indisolubil legata de
conceptul de identitate, sau mai concret de ceea ce intelegem prin ,fenomen
identic* sau, procesidentic”. Tn stiinta economici preferam termenul ,, unitate de
productie” termenului de , proces identic*, pentru a sublinia criteriul abstract
prin care se stabileste identitatea. Oricare ar fi termenul utilizat, identitatea
ramane, esentialmente, in acest caz o notiune primara care nu este susceptibila
de formalizare completa. ,, Acelasi proces este o clasa de evenimente anal oage
si pune probleme chiar mai mari decét , acelasi obiect“. Nu trebuie Tnsi ca din
acest motiv — iar in acest caz, mai mult decét in altele — analiza noastra si se
impotmoleasca. Exista multe elemente care pot fi [amurite cu mai mult folos, de
indata ce admitem ci ,identitatea’, desi neanalizabila, este Th majoritatea
cazurilor un concept operational.

Vom considera ca Pq si P» sunt doud cazuri distincte ale unui proces.
Problema marimii apare numai in acele cazuri in care este posibil caPq si Po si
fie subsumate in vivo n caz P al aceluiasi proces. Daci acest lucru este posibil,
vom spune ca P4 si P sunt aditionate intern si vom scrie:

(1 P,®P,=P;

Mai putem spune ci P este divizat in Pq si Po sau ci procesul corespunza-
tor (P) este divizibil. De exemplu, daci masele mq si my sunt transformate n
energiile Eq si, respectiv, Ep, prin doua cazuri distincte P4 si Po, aceste cazuri
individuale pot fi aditionate intern, deoarece exista un caz a aceluiasi proces
care transforma my+m, in Eq+E,. De asemenea, P3 mai poate fi divizat in Pq
si P> sau in doua jumatati de P3 — cu conditiaca P si nu aiba o unitate indivi-
zibila, naturala. Nu mai trebuie si adaugam ca nu putem diviza (in acelasi sens
al termenului) procese cum ar fi “elefant” sau chiar “Universitatea Harvard”.

Este evident ca tocmai aditionareainterna in vivo este cea care explica linea-
ritatea operatiei corespunzatoare “cu creionul pe hértie”. Chiar daca subsumarea
lui Pq si alui P, este posibila, dar reprezintd un caz de proces diferit, operatiu-
nile “cu creionul pe hartie” vor revela un termen nelinear™.

Un alt element care merita sa fie subliniat este acela ca procesele pot fi
adifionate si extern. Tn acest caz, P’ si P” nici nu trebuie si fie cazuri ale
aceluiasi proces. Tn cazul aditionarii externe,

(2) Pv + PH - PlH’

11 Acest termen reflecta ceea ce putem numi interactiunea generata de fuzionarea a
doua fenomene individuale distincte. Pentru o ilustrare corespunzatoare a cazului, citi-
torul ar trebui si analizeze interpretarea datd de Erwin Schrddinger termenului nonlinear
din ecuatia mecanicii undelor. E. Schrodinger, Are There Quantum Jumps? in ,, British
Journal for the Philosophy of Science”, 111, 1952, p. 234.
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P and P” preserve their individuality (separation) in vivo and are lumped
together only in thought or on paper. Externa and internal addition, therefore,
are two entirely separate notions.

When an accountant consolidates several balance sheets into one balance
sheet, or when we compute the net national product of an economy, we merely
add al production processes externally, These paper-and-pencil operations do
not imply in the least any real amalgamation of the processes involved. In book-
keeping all processes are additive. Thisiswhy we should clearly distinguish the
process of aunit of production (plant or firm) from that of industry. The point is
that an industry may expand by the accretion of unconnected production
processes, but the growth of aunit of production is the result of an internal mor-
phological change.

It follows that if the units which are externally added in the bookkeeping
process of industry are identical, then proportionality will govern the variations
of the variablesinvolved — inputs and outputs. The constancy of returnsto scale
therefore is atautological property of a granular industry*. To the extent that an
actual industry represents an accretion of practically identical firms, no valid
objection can be raised against the assumption of constant coefficients of pro-
duction in Wassily Leontief’s system.

One point in connection with the preceding argument is apt to cause misun-
derstanding. Since | have argued that phenomena involving only cardinally
measurable variables necessarily are indifferent to scale, one may maintain that
| thereby offered the best argument against the existence of the optimum scale
of the plant, at least. Indeed, a critic may ask: by and large, are not plant inputs
and outputs cardinally measurable?

Such an interpretation would ignore the very core of my argument, which is
that only if the cardinally measurable variables are immediately connected — as
cause and effect in the strictest sense of the terms are — can we expect the law to
be expressed by a homogeneous linear formula. To return to one of the examples
used earlier, we can expect accel eration to be proportional to force because force
affects acceleration directly: to our knowledge there is no intermediary link
between the two. | have not even hinted that cardinality by itself sufficesto jus-
tify homogeneous and linear law formulae. | visualize cardinality as a physical
property alowing certain definite operations connected with measuring, and,
hence, as aproperty established prior to the description of aphenomenon involv-
ing cardinal variables. Precisely for this reason, | would not concur with
Schrédinger’s view that energy may be in some cases “a ‘ quantity-concept’
(Quantitéatsgrosse)”, and in others “a ‘quality-concept’ or ‘intensity-concept’

12 | am using the term “granular industry” instead of “atomistic industry”, not only
because nowadays the latter may cause confusion, but also because the property of con-
stant returns to scale does not necessarily require the number of firms to be extremely
large.
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P’ si P” Tsi pastreaza individualitatea (separared) in vivo si sunt considerate
Tmpreuna numai mental sau pe hértie. Subsumarea externa si cea interna sunt,
asadar, doua notiuni complet separate.

Cénd un contabil centralizeaza mai multe bilanturi Tntr-unul singur sau cand
calculam produsul national brut al unei economii, noi subsumam extern, pur si
simplu, toate procesel e de productie. Aceste operatii mentale nu presupun catusi
de putin o amalgamare efectiva a proceselor respective. Tn contabilitate, toate
procesele sunt aditive. De aceea trebuie sa facem distinctie intre procesele
dintr-o unitate de productie (fabrica sau firma) si cele dintr-o ramurd de pro-
ducrie. Ideea este ca 0 ramura se poate dezvolta prin aditionarea unor procese de
productie nelegate ntre ele, pe cand cresterea unei unitati de productie este
rezultatul unei schimbari morfologice interne.

Rezultad ca, daca unitatile care sunt agregate extern in contabilitatea unei
ramuri sunt identice, proportionalitatea va guverna variatiile variabilelor impli-
cate — inputuri si outputuri®. Prin urmare, constanta randamentelor de scara este
0 proprietate tautologica aunei ramuri ,,granulare’ 2. Tn masurain care o ramura
de productie reprezinta o agregare de firme practic identice, nu poate fi adusa
nici o obiectie valabila Tmpotriva ipotezei coeficientilor de productie constanti
din sistemul lui Wassily Leontief.

Ceva din rationamentul de mai sus este susceptibil de interpretari eronate.
Tntrucét sustin ci fenomenele care comporta doar variabile masurabile cardinal
sunt necesarmente indiferente la scara, s-ar putea spune ca am oferit astfel cel
mai bun argument cel putin Tmpotriva existentei unei dimensiuni optime a
fabricii. Tntr-adevar, un critic ne-ar putea intreba: oare, inputurile si outputurile
unei fabrici nu sunt masurabil cardinal?

O asemeneainterpretare ar ignorainsusi miezul rationamentului meu, respec-
tiv ca, numal daca variabilele masurabile cardinal sunt legate nemijlocit — asa
cum sunt cauzassi efectul in cel mai strict sens a acestor termeni — este de astep-
tat calegea si poata fi exprimata printr-o formula lineara omogena. Revenind la
unul dintre exemplele folosite anterior, ne asteptam ca acceleratia si fie pro-
portionala cu forta, deoarece forta afecteaza direct acceleratia: din céte stim noi,
nu exista nicio veriga intermediara ntre cele doua. Departe de mine ideea de a
sugera ci, singura, cardinalitatea ar fi suficienta pentru a justifica formulele
omogene si lineare ale legii. Eu privesc cardinalitatea ca pe o proprietate fizica
care permite anumite operatii concrete legate de masurare si, deci ca pe o pro-
prietate stabilita anterior descrierii unui fenomen care comportéand variabile car-
dinale. Tocmai din aceasta cauza, nu cred, ca Schrédinger, ca energia poate fi in
unele cazuri ,,un «concept de cantitate» (Quantitétsgrosse)” si in altele,, un «con-

12 Folosesc termenul ,industrie granulard” n loc de ,industrie atomistd“ nu numai
pentru ca n prezent aceasta din urma poate produce confuzie, ci si pentru ca proprietatile
randamentelor constante la scara nu impune neaparat ca numarul de firme si fie extrem
de mare.

* Sau intranti si extranti (notadtr.).
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(Intensitétsgrosse)” . As may be obvious by now, in my opinion the distinction
should be made between internally additive and nonadditive processesinstead of
saying that the cardinality of a variable changes with the process into which it
enters.

As to the case of a unit of production, it should be plain to any economist
willing to abandon the flow-complex that inputs and outputs are not directly
connected and, hence, there is no a priori reason for expecting the production
function to be homogeneous of the first degree. The familiar plant-production
function isthe expression of an external addition of a series of physical process-
es, the addition being justified by the unitary nature of management whose
authority begins and ends at the gate. It is because most of these intermediary
processes are quality-related that no plant process can be indifferent to scale. We
know that the productive value of many inputs that are unguestionably cardinal-
ly measurable does not reside in their material quantum. Although materials are
bought by weight or volume, what we readly purchase is often resistance to
strain, to heat, etc., that is, quality, not quantity. Thisis true whether such mate-
rials are perfectly divisible or not. Consequently, the so-called tautological the-
sis—that perfect divisibility of factors entails constant returns to scale — is com-
pletely unavailing. If, nevertheless, it may have some appedl it is only because
in the course of the argument “divisibility of factors’ is confused with “divisi-
bility of processes’. Whenever thisis the case the argument no longer appliesto
the unit of production; with unnecessary complications it only proves a tauto-
logical feature of a molecular industry.

5. Cardinality and the Qualitative Residual. Perhaps the greatest revolution
in modern mathematics was caused by Evariste Galois' notion of group. Thanks
to Galois' contribution, mathematics came to realize that a series of properties,
which until that time were considered as completely distinct, fit the same
abstract pattern. The economy of thought achieved by discovering and studying
other abstract patterns in which ahost of situations could be reflected is so obvi-
ous that mathematicians have turned their attention more and more in this direc-
tion, i.e., towards formalism. An instructive example of the power of formalism
isthe abstract pattern that fits the point-line relations in Euclidean geometry and
at the same time the organization of four persons into two-member clubs®. Time
and again, the success of formalism in mathematics led to the epistemological
position that the basis of knowledge consists of formal patterns alone; the fact
that in the case just mentioned the pattern applies to points and lines in one
instance, and to persons and clubs in the other, is an entirely secondary matter.
By asimilar token — that any measuring scale can be changed into another by a
strictly monotonic transformation, and hence the strictly monotonic function is

13 Schradinger, “ Are There Quantum Jumps?’ p. 115.
14 Cf. R. L. Wilder, Introduction to the Foundations of Mathematics (New York,
1956), pp. 10-13.
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cept de calitate» sau un «concept de intensitate» (Intensitétsgrosse)“*2. Asa cum,
poate, este evident acum, eu cred ca trebuie distins Tntre procese aditive si non-
aditive intern, in loc sa spunem de cardinalitatea unei variabile ca ea se schimba
0 data cu procesul din care face parte.

Casi Tn cazul unitatii de productie, trebuie s fie clar pentru orice economist
care doreste si se elibereze de complexul fluxurilor ca inputurile si outputurile
nu sunt direct legate si, de aceea, nu exista nici un motiv a priori ca functia de
productie sa fie omogena de gradul unu. Functia de productie obisnuita este
expresia agregirii externe a unei serii de procese fizice, agregarea fiind justifi-
cata de natura unitara a managementului a carui autoritate incepe si se termina
la poarta fabricii. Tntrucét cele mai multe dintre aceste procese intermediare sunt
legate de calitate, nici un proces industrial nu poate fi indiferent la scara. Stim
ca valoarea de productie a multor inputuri care se preteaza indubitabil la
masurare cardinala nu tine de cuantumul lor material. Desi materiaele sunt
cumparate n functie de greutate sau de volum, ceea ce cumparam de fapt este,
adeseq, rezistenta la efort, la cildura etc., respectiv calitate, nu cantitate. Acest
lucru este valabil indiferent daca materialele sunt perfect divizibile sau nu. Prin
urmare, asa-numita teza tautologica — dupa care divizibilitatea perfecta a facto-
rilor atrage dupa sine randamente constante de scara — este compl et inaplicabila.
Daca ea stérneste totusi un anumit interes, aceasta se datoreaza numai faptul ui
ca n cadrul rationamentului ,, divizibilitatea factorilor* se confunda cu , divizi-
bilitatea proceselor”. Ori de céte ori se intdmpla astfel, rationamentul nu se mai
aplica launitatile de productie; cu complicatii inutile, el nu face decét sa demon-
streze caracterul repetitiv a unei industrii moleculare.

5. Cardinalitatea si reziduul calitativ. Poate ca cea mai importanta revolutie
din domeniul matematicii moderne a fost provocata de conceptul de grup al lui
Evariste Galois. Datorita contributiel lui Galois, matematica a gjuns sa realizeze
ca 0 serie de proprietati, care pana atunci erau considerate absolut distincte se
Tncadreaza Tn aceeasi schema abstractd. Economia de gandire realizata prin
descoperirea si studierea ator scheme abstracte prin care pot fi reprezentate o
multime de situatii este atét de evidenta incét matematicienii si-au indreptat tot
mai des atentia Tn aceasta directie, adica spre formalism. Un exemplu edificator
Tn ceea ce priveste puterea formalismului este schema abstracta pentru relatiile
»punct-linie" din geometria euclidiana si, in acelasi timp, pentru a organiza patru
persoane Tn cluburi de cate doi membri*. Deseori, succesul formalismului
matematic a dus la concluzia epistemol ogica ca baza cunoasterii nu consta decét
din scheme formale: faptul ca Tn exemplul mentionat schema se aplica la puncte
si linii Tntr-un caz si la persoane si cluburi Tn at caz, este ceva absolut secundar.
Tn mod similar — observand-se ca orice scard de masura poate fi schimbati cu o
ata printr-o transformare strict monotona si deci ca functia strict monotona este

13 Schradinger, Are There Quantum Jumps?, p. 115.
14 Cf. R. L. Wilder, Introduction to the Foundations of Mathematics, New York,
1956, p. 10-13.
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the formal pattern of measure — cardinality has come to be denied any episte-
mological significance. According to this view, there is no reason whatsoever
why a carpenter should not count one, two,...,2n, as he lays down his yardstick
once, twice,...,n-times.

There are also economists who have propounded the relativity of measure.
Apparently, they failed to see that this view saps the entire foundation upon
which the economic science rests. Indeed, this foundation consists of a handful
of principles, all stating that some particular phenomenon is subject to increas-
ing or decreasing variations. There is no exception, whether the principle per-
tains to consumption or production phenomena: decreasing margina utility,
decreasing marginal rate of substitution, increasing internal economies, and so
on.

It isarelatively simple matter to see that these principles lose all meaning if
cardinality is bogus. Clearly, if there is no epistemologica basis for measuring
corn one way or the other, then marginal utility may be freely increasing or
decreasing over any given interval. Surprising though it may seem, the relativi-
ty of measure would cause a greater disaster in the study of production than in
that of consumption. 1so-quants, cost curves, scale curves could then be made to
have amost any shape we choose™. The question whether theoretical physics
needs a cardinal basis is beyond the scope of this essay, but there can hardly be
any doubt that economic activity, because of its pedestrian nature, cannot exist
without such a basis.

We buy and sell land by acres, because land is often homogeneous over large
areas; and because this homogeneity is not general, we have differential rent.
How unimaginably complicated economic life would be if we adopted an ordi-
nal measure of land chosen so as to eliminate differential rent, let alone apply-
ing the same idea to all economic variables involving qualitative variations!

Since cardinality is associated with the complete absence of qualitative vari-
ation, it represents a sort of natural origin for quality. To remove it from the box
of our descriptive tools is tantamount to destroying also any point of reference
for quality. Everything would become either "this’ or “that”. Such an ideawould
be especialy pernicious if followed by economics. Any of the basic principles,
upon which a good deal of economic analysis rests, is at bottom the expression
of some qualitative residual resulting from the projection of quality-related phe-
nomena upon a cardinal grid. The principle of decreasing elasticity of factor
substitution, to take one example, is nothing but such aresidual. A critical exam-
ination of its justification would easily disclose that substitutable factors belong
to a special category mentioned earlier: they participate in the production
process through their qualitative properties. The other category of factors, which
are only carried through the process as mere substances of some sort, cannot,

15 For details, see my article cited above, “Measure, Quality, and Optimum Scale”,
pp. 234, 246.
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schemaformala amasurii —s-agjunssa i se nege cardinaitatii orice semnificatie
epistemologica. Conform acestei optici, nu exista nici un motiv pentru ca un
tamplar si nu numere unu, doi, ... , 2", pe masura ce-si potriveste metrul o data,
de doua ori, ..., denori.

Exista si economisti care sustin relativizarea masurarii. Dupa cét se pare, ei
nu-si dau seama ca aceasta idee submineaza ntregul esafodaj pe care se sprijina
stiinta economica. Tntr-adevar, acest esafodaj consta dintr-un manunchi de prin-
Cipii, potrivit carora fenomenele concrete sunt supuse la variatii crescatoare sau
descrescitoare. De la aceasta nu exista nicio exceptie, fie ci e vorba de
fenomene de consum, sau de fenomene de productie: utilitate marginala
descrescanda, rata marginala de substitutie descrescanda, economii interne
crescande etc.

Este relativ simplu si constatam ca aceste principii Tsi pierd orice semnifi-
catie atunci cand cardinalitatea este falsi. Evident, daca nu exista nici o baza
epistemologica pentru masurarea porumbului Tntr-un fel sau altul, atunci utili-
tatea marginala poate creste sau descreste liber in orice interval dat. Oricét ar
parea de surprinzator, relativismul Tn materie de masurari poate avea efecte mai
grave in studiul productiel decét Tn cel al consumului. Izocuantele, curbele cos-
turilor, curbele randamentelor de scara ar putea lua orice forma dorim®. Daca
fizica teoretici are sau nu nevoie de o baza cardinala este o problema care
depaseste cadrul acestei lucrari; dar nu incape indoiala ca activitatea economica,
datorita naturii sale materiale, nu poate exista fara o asemenea baza.

Pamantul se cumpara si se vinde la hectar, intrucét el este adesea omogen pe
suprafete mari, dar cum aceastd omogenitate nu are caracter general, exista renta
diferentiala. Viata economica ar deveni extrem de complicata daca am adopta o
masura ordinala apamantului, aleasa astfel incét sa elimine rentadiferentiata. Ca
si numai vorbim de rezultatele aplicarii unei asemeneaidei Th cazul tuturor vari-
abilelor economice comportand variatii calitative!

Deoarece cardinalitatea este asociata cu absenta completa a variatiei calita
tive, ea reprezinta un fel de origine naturala a calitatii. Scoaterea ei din cutia
noastra cu instrumente descriptive echivaleaza cu distrugerea oricarui punct de
referinta pentru calitate. Orice lucru ar deveni fie ,acesta’, fie ,aceld’. O aseme-
nea idee ar fi deosebit de daunatoare daci ar fi Tnsusita de stiinta economica.
Oricaredintre principiile de bazi, pe care se sprijini o buna parte aanalizei eco-
nomice, este in ultima instanta expresia unui reziduu calitativ care rezulta din
proiectia unor fenomene legate de calitate asupraunei grile cardinale. Principiul
elagticitatii descrescatoare a substitutiei factorilor, ca sa luam un exemplu, nu
este altceva decét un astfel de element rezidual. O analizi critica a justificarii
sale va demonstra cu usurinta ca factorii substituibili fac parte dintr-o categorie
speciala mentionatd anterior: e participa la procesul de productie prin inter-
mediul proprietatilor lor calitative. Cealata categorie de factori, care doar trec

15 Pentru detalii, vezi articolul meu citat mai sus, Measure, Quality and Optimum
Scale, p. 234, 246.
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strictly speaking, cause any qualitative residual and, hence, give rise to substitu-
tion. For an illustration one can cite the inputs of copper and zinc in the produc-
tion of a particular brass. We thus come to the conclusion that every relation
between two inputs, or an input and the output, may or may not show a qualita-
tive residua depending on the kind of role the corresponding factors play in the
production process. This difference is responsible for the great variety of pat-
terns which a production function may display and which is covered by the gen-
eral notion of limitationality.

Many economists maintain that economics is a deductive science. The pre-
ceding analysis of the nature of the basic principles pertaining to the quantitative
variations of cardinally measurable economic goods justifies their position, but
only in part. To be sure, to affirm the existence of a qualitative residual isan a
priori synthetic judgement rather than an empirical proposition. But only by fac-
tual evidence can we ascertain whether the qualitative residual is represented by
increasing or decreasing variations. The point seems obvious enough.
Nevertheless, | wish to illustrate it by a particularly instructive example.

Still groping towards the idea that the basic feature of the preference map in
a field of cardinally measurable commodities reflects a qualitative residual, in a
1954 article | replaced the principle of decreasing marginal rate of substitution
by a new proposition which brings quality to the forefront. To put it elementar-
ily, my point of departure was that if ten pounds of potatoes and ten pounds of
corn four happen to be equivalent incomes to a consumer, then an income of ten
pounds of any mixture of potatoes and corn flour could not be equivaent to
either of the initial alternatives. This negative statement simply acknowledges
the existence of a qualitative residual in the preference map and, hence, needs no
empirical support: the “axiom” that choice is quality-related suffices. But under
the influence of the tradition-rooted notion that indifference curves are obvious-
ly convex, | went one step further and asserted that the ten-pound mixture is
(generally) preferred to either of the other two. For obvious reasons, | called the
postul ate thus stated the Principle of Complementarity’. Carl Kaysen questioned
the postulate on the ground that some ingredients may very well produce a nau-
seating concoction. At the time, | was hardly disturbed by the objection, for |
was satisfied by the observation that my postul ate compels the individual neither
to actually mix the ingredients nor to consume them in a certain order. It was
only later that | came to see the relevance of Kaysen's question, as| struck upon
a smple counter-example of the postulate: a pet lover may be indifferent
between having two dogs or two cats but he might find life unpleasant if he had

16 The above remarks may be regarded as some afterthoughts to my 1935 paper,
Fixed Coefficients of Production and the Marginal Productivity Theory, reprinted below,
which in all probability represents the first attempt at a general analysis of limitational-
ity in relation to the pricing mechanism.

17 See section |1 of Choice, Expectations and Measurability (1954), reprinted in this
volume.
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prin proces ca simple substante de un fel sau altul, nu pot, la drept vorbind, sa
produca vreun reziduu calitativ si, deci, si genereze substitutie. Ca exemplu pot
fi date inputurile de cupru si zinc Tn productia unui anumit tip de alama. Ajun-
gem, astfel, la concluzia ca orice relatie dintre doua inputuri, or dintre un input
si un output, poate si aiba sau nu un element rezidual calitativ n functie de tipul
de rol pe care il joaca factorii corespunzatori in procesul de productie. Aceasta
diferentd sta la baza marii varietati de situatii pe care o poate exprima o functie
de productie si pe care 0 exprima notiunea generala de limitationalitate™.

Multi economisti sustin ca economia este o stiinta deductiva. Analiza prece-
denta privind natura principiilor de baza ae variatiilor cantitative ale bunurilor
economice masurabile cardina confirma punctul lor de vedere, dar numai n
parte. Desigur, afirmarea existentel unui reziduu calitativ este mai curand o
judecata sintetica a priori, decét o propozitie empirica. Dar numai cu gjutorul
unor dovezi factual e putem vedea daca reziduul calitativ este reprezentat de vari-
atii crescatoare sau descrescatoare. Acest lucru pare destul de evident. Cu toate
acestea, vreau sa-l ilustrez cu un exemplu deosebit de instructiv.

Tn tatonarile mele spre ideea ca trasitura de baza a hartii preferintelor
dintr-un domeniu al marfurilor mgsurabile cardinal reflecta un reziduu calitativ,
ntr-un articol din 1954 am inlocuit principiul ratei marginale descrescatoare de
substituie cu o propozitie noua care pune calitatea pe primul plan. Casa ssmpli-
fic lucrurile, punctul meu de plecare a fost acela ca daca zece livre de cartofi si
zece livre de faina de porumb se intdmpla sa reprezinte venituri echivalente pen-
tru un consumator, atunci un venit de zece livre constand din orice mix de cartofi
si faina de porumb nu poate fi echivalent cu nici una dintre variantele initiae.
Acest enunt negativ recunoaste, pur si smplu, existenta unui reziduu calitativ pe
harta preferintelor si, deci, nu are nevoie de nici un suport empiric: ,, axioma’
dupa care alegerea depinde de calitate este suficienta. Dar influenta ideii cu o
veche traditie conform careia curbele de indiferentd sunt evident convexe, am
mai facut inca un pas, afirmand ca mixul de zece livre este preferat (in general)
oricaruia dintre celelalte doua. Din motive evidente, am denumit postulatul
enuntat astfel principiul complementaritdrii*”. Carl Kaysen a pus sub semnul
Tntrebarii acest postulat, pe motiv ci unele ingrediente pot produce o fiertura
gretoasd. La vremea respectiva nu prea m-a deranjat aceasta obiectie, pentru ca
ma consolam cu observatia ca postulatul meu nu obliga pe nimeni nici sa
amestece n redlitate ingredientele, si nici si le consume ntr-o anumita ordine.
Numai dupa un timp mi-am dat seama de relevanta chestiunii ridicate de
Kaysen, cand am dat peste un contraexemplu simplu al acestui postulat: unui
iubitor de animale de companie i-ar putea fi indiferent daca are doi caini sau

16 Observatiile de mai sus pot fi considerate ca ecouri ae lucrarii mele din 1935,
Fixed Coefficients of Production and the Marginal Productivity Theory, care, dupa toate
probabilitatile, reprezintd prima Tncercare de analizd generala a limitationalitatii in
functie de mecanismul preturilor.

17 Vezi sectiunea a doua din Alegere, anticiparii si mdsurabilitate (1954), republicat
n Economia analiticd.
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one dog and one cat. The example shows that since some commodities may have
an antagonistic effect the Principle of Complementarity isnot generally valid. As
| have said, only factual evidence can determine in which direction the qualita-
tive residual disturbs proportionality. And since without specifying this direction
the basic principles of economics are practically worthless, the position that they
are a priori synthetic truths is only half justified. Like all half-truths, this posi-
tion has had some unfortunate effects upon our thoughts.

6. Theory and Novelty. Modern philosophy of science usualy fails also to
pay sufficient attention to the fact that the study of inert matter is divided
between physics and chemistry. Probably it is thought that the separation of
chemistry from physicsisamatter of tradition or division of labour. But if these
were the only reasons, chemistry would have long since become an ordinary
branch of physics, like optics or mechanics, for instance. With the creed of uni-
fied science sweeping the intellectual world, why are the frontier posts till in
place? The recent establishment of physical chemistry as an intermediary link
between physics and chemistry clearly indicates that the complete merger is pre-
vented by some deep-lying reason. This reason is that chemistry does not pos-
sess atheoretical code of orderliness. Hence, only harm could result from letting
that Trojan horse inside the citadel of physics.

One may be greatly puzzled by the observation that there is no chemical the-
ory. After al, chemistry, like physics, deals with quantities and quantified qual-
ities. That two atoms of hydrogen and one atom of oxygen combine into a mol-
ecule of water is an example of a quantitative chemical proposition. True, chem-
istry does study some quantified qualities of substance: color, hardness, acidity,
water repellence, etc. But in the end, even these qualitative properties are
expressed by arithmomorphic propositions. Prima facie, therefore, nothing
could prevent us from passing all chemical propositions through alogical sieve
S0 as to separate them into an an o-class and a f-class. Why then is there no
chemical theory?

The key to the answer lies in the observation that no genera formula exists
for deducing the qualities of a substance from its chemical composition. We
know quite a lot about every chemical element, but more often than not, this
knowledgeis of no avail in predicting al qualities of anew compound. From the
point of extant knowledge, therefore, amost every new compound is a novelty
in some respect or other. That is why the more chemical compounds chemistry
has synthesized, the more baffling has become the irregularity of the relation
between chemical structure and qualitative properties. If this historical trend
teaches us anything at all, it is that nothing entitles us to expect that thisincreas-
ing irregularity will be replaced by some simple principles in the future.

Let us suppose that we have taken the trouble to sift all known propositions
of chemistry into an o~class and a -class. But new chemical compounds are
likely to be discovered amost every day. From the preceding paragraph it fol-
lows that with every such discovery, even a minor one, the o~class has to be
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doua pisici, dar viata sa ar putea lua o turnura foarte neplacuta daca ar avea un
céine si o0 pisica. Acest exemplu aratd ca, ntrucat unele bunuri pot si se afle in
pozitii antagonice, principiul complementaritatii nu este general valabil. Asa
cum am mai spus, numai dovezile bazate pe fapte pot arita directia in care
reziduul calitativ afecteaza proportionalitatea. Dar intrucét, fara specificarea
acestel directii, principiile de baza ae economiei sunt practic fara valoare, a
sustine existenta unor adevaruri sintetice a priori este numai pe jumatate justifi-
cat. Ca orice jumatati de adevar, aceasta pozitie a avut unele efecte nefericite
asupra gandirii noastre.

6. Teorie si noutate. Filosofia moderna a stiintei nu acorda, de regula, sufi-
cienta atentie faptului ca studiul materiel neinsufletite se imparte intre fizica si
chimie. Se considera probabil ca separarea chimiei de fizica este o chestiune de
traditie sau de diviziune amuncii. Daca acesteaar fi Tnsi singurele motive, chimia
ar fi devenit de mult timp o ramura obisnuita afizicii, ca optica sau mecanica, de
exemplu. Tn conditiile in care credinta intr-o stiinta unificata bantuie lumea in-
telectuald, cum se explica faptul ca posturile de frontiera sunt inca la locul lor?
Crearearecenta achimiei fizice caveriga intermediara intrefizica si chimie arata
clar ca in calea fuziunii complete stau cauze profunde. Este vorba de faptul ca
chimia nu dispune de un cod teoretic a gradului de ordine (orderlyness). De
aceea, numai necazuri pot rezulta daca vom lasa acest cal troian Tn cetateafizicii.

Oricét de surprinzator ar parea, nu exista o teorie achimiei. Laurmaurmelor,
chimia, casi fizica, se ocupa de cantitati si de calitati cuantificate. Faptul ca doi
atomi de hidrogen si unul de oxigen se combina forménd o molecula de apa este
un exemplu de propozitie chimica cantitativa. Este adevarat, chimia studiaza
unele calitati cuantificate ale substantei: culoare, duritate, aciditate, imperme-
abilitate la apa etc. Dar, finalmente, chiar si aceste proprietiti calitative sunt
exprimate prin propozitii aritmomorfe. Prin urmare, prima facie nimic nu ar
putea sa ne impiedice s trecem toate propozitiile din chimie printr-un filtru
logic, pentru a le grupa Tntr-o clasi-o si 0 clasa-f. Si atunci, de ce nu exista o
teorie achimiei?

Chelaraspunsului se afla Tn constatarea ca nu exista vreo formula generala de
deducere a calitatilor unel substante din compozitia sa chimica. Stim destul de
multe lucruri despre diversele elemente chimice, insa cel mai adesea aceste cuno-
stinte nu ne gjuta sa anticipam toate calitatile unui nou compus. De aceea, rapor-
tat la cunostintele existente, aproape oricare nou compus este 0 noutate, ntr-o
privinta sau alta. lata de ce cu c&t mai numerosi sunt compusii chimici sintetiza-
ti de chimie, cu atét mai derutanta devine lipsa de regularitate a relatiei dintre
structurachimica si proprietatile calitative. Daca aceasta tendinta istorica poate sa
ne Invete totusi ceva, este faptul ca nimic nu ne indreptateste sa asteptam ca, in
viitor, aceasta iregularitate crescanda si fie inlocuita cu unele principii smple.

Sa presupunem ca ne dam osteneala sa examinam toate propozitiile cunos-
cute din chimie spre arepartiza intr-o clasi-o si 0 clasi-f8. Noi compusi chimici
sunt susceptibili de afi insa descoperiti, probabil, aproapein fiecare zi. Din para-
graful precedent rezulta ca lafiecare noua descoperire, chiar si unaminora, clasa
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increased by new propositions, at times more numerous than those to be added
to the B-class. Known compounds being as numerous as they are, we do not
actually have to determine today’s o-class of chemistry in order to ascertain that
it contains an immense number of propositions, perhaps greater than that of the
p-class. It is now obvious why no one has attempted to construct a logical
foundation for chemistry. As | argued in the first chapter of this essay, the raison
d étre of atheoretical edifice isthe economy of thought it yields. If novelty isan
immanent feature of a phenomenal domain — asis the case in chemistry — athe-
oretical edifice, even if feasible at all, is uneconomical; to build one would be
absurd.

It is not necessary to seein novelty more than arelative aspect of knowledge.
In this sense, the concept is free from any metaphysical overtones. However, its
epistemological import extends from chemical compounds to all forms of
Matter: colloids, crystals, cells, and ultimately biological and social organisms.
Novelty becomes even more striking as we proceed along this scale. Certainly,
al the qualitative attributes which together form the entity called elephant, for
example, are novel with respect to the properties of the chemical elements of
which an elephant’s body is composed. Combination per se — as an increasing
number of natural scientists admit — contributes something that is not deducible
from the properties of the individual components®. The obvious conclusion is
that the properties of smple elements, whether atomic or intra-atomic, do not
describe Matter exhaustively. The complete description of Matter includes not
only the property of the molecule of, say, carbon, but also those of all organiza-
tions of which carbon is a constituent part. In this perspective, Matter has infi-
nitely many properties, nay, infinitely many potentiae. If we wish, we may
include thinking and even the feeling of being alive among these potentiae. But
if we follow this line, we must also admit that novelty suffices to explain why
thought or any other specific attribute of life organizations cannot be reduced to
(or deduced from) the properties of elementary matter®.

7. Novelty and Uncertainty. There are several object lessons that students of
life phenomena could derive from the emergence of novelty by combination.
The most important one for the social scientist bears upon those doctrines of
human society that may be termed “chemical” because they overtly recognize
chemistry as their source of inspiration and model. Since the problem raised by
these doctrinesis of crucial importance for the orientation of all socia sciences,
especially economics, it deserves to be discussed in detail. This will be donein

18 PW. Bridgman, The Nature of Physical Theory (Princeton, 1936), p. 96;
Bertalanffy, Problems of Life, chap. ii.

19 Many, probably most, students of “man” would meet this statement with strong
objections. The contrary can be expected from most physicists; actually, many great
names in physics have denounced the psycho-physical parallelism in most categorical
terms. For an example, see C. N. Hinshelwood, The Sructure of Physical Chemistry
(Oxford, 1951), pp. 456, 471.
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o trebuie sporita cu propozitii noi, uneori mai numeroase decét cele ce urmeaza
sa fie adaugate la clasa-8. Compusii cunoscuti fiind atét de numerosi, noi nu
avem, de fapt, nevoie si determinim efectiv clasa-o existenta astizi in chimie
pentru a ne incredinta ca ea contine un numar imens de propozitii, poate chiar
mai mare decét acela din clasa-f. Este astfel evident de ce nimeni nu ancercat
sa construiasca un fundament logic pentru chimie. Asa cum am sustinut in
primul capitol al acestei lucrari, ratiuneade afi aedificiului teoretic este econo-
mia de gandire pe care 0 permite. Dacd noutatea este o caracteristica imanenta
a unui domeniu fenomenal — asa cum e cazul pentru chimie — un edificiu teo-
retic, oricét de lesne de conceput ar fi el, este neeconomic: al construi ar fi
absurd.

Nu trebuie si vedem Tn noutate ceva mai mult decét un aspect relativ a cu-
noasterii. Tn acest sens, conceptul respectiv este lipsit de orice conotatii metafizi-
ce. Cu toate acestea, de lacompusii chimici val oarea sa epistemologica se extinde
latoate formele de materie: coloizi, cristale, celule si, in ultimainstanta, organis-
me biologice si sociale. Elementul de noutate devine si mai frapant pe masura ce
ne deplasam pe aceasta scala. Desigur, toate Tnsusirile calitative care formeaza im-
preuna entitatea denumita elefant, de exemplu, sunt noi fata de proprietatile ele-
mentelor chimice din care este acatuit corpul eefantului. Combinatia per se —
dupa cum considera un numar tot mai mare de naturalisti este o contributie care nu
poate fi dedusa din proprietatile componentelor individuale®. Concluzia evidenta
este aceea ca proprietatile elementelor simple, atomice sau intraatomice, nu de-
scriu materia in mod exhaustiv. Descrierea completa a materiel include nu numai
proprietatea moleculel de, sa zicem, carbon, ¢i si proprietatile tuturor formelor de
organizare in care carbonul este inclus. Din aceasta perspectiva, materia are un
numar infinit de multe proprietati, sau, mai bine zis, un numar infinit de potentiae.
Daca dorim, putem include gandirea si chiar senzatia de viu printre aceste poten-
tiae. Dar daca mergem pe aceadti linie, trebuie sa mai admitem ca noutatea este
suficienta pentru a explica de ce gandirea sau orice at atribut specific organis-
melor vii nu poate fi redus la (sau dedus din) proprietatile materiei elementare’.

7. Noutate si incertitudine. Sunt mai multe Tnvataminte pe care cei care stu-
diaza fenomenele vietii le pot trage din noutatea rezultata din combinare. Cea
mai importanta pentru cercetatorul din stiintele sociae se refera la doctrinele
societatii umane care pot fi denumite ,,chimice”, deoarece vad in chimie sursa
lor de inspiratie si modelul lor. Tntrucét problemaridicata de aceste doctrine are
o importanta cruciala pentru orientarea tuturor stiintelor sociale, si in particular
aeconomiel, eamerita 0 analiza mai detaliata. Vom face acest lucru intr-o secti-

18 PW. Bridgman, The Nature of Physical Theory, Princeton, 1936, p. 96;
Bertalanffy, Problems of Life, cap. II.

19 Cei ma multi, probabil majoritatea celor care studiaza ,,omul” vor intdmpina
aceasta afirmatie cu obiectii puternice. La o atitudine contrara ne putem astepta din
partea majoritatii fizicienilor; Tn fapt, multe nume mari ae fizicii au denuntat paralelis-
mul psihofizic in termenii cei mai categorici. De exemplu, vezi C. N. Hinshelwood, The
Sructure of Physical Chemistry, Oxford, 1951, p. 456, 471.
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a special section later on. But at this juncture, | propose to point out one object
lesson which pertains to the difference between risk and uncertainty.

Since an exhaustive description of Matter implies the experimenting with,
and study of, an essentially limitless set of material combinations (or organiza-
tions), it goes without saying that the fate of human knowledge is to be aways
incomplete. From the analysis in the preceding section, the meaning of “incom-
plete” should be perfectly clear. However, in the controversies over the differ-
ence between risk and uncertainty, incomplete knowledge has often been con-
fused with what may be termed imperfect knowledge. The point is that —in the
terminology here adopted — incomplete refers to knowledge as a whole, bat
imperfect refers to a particular piece of the extant knowledge. Some illustrations
may help clarify the difference. Our knowledge is incomplete because, for
instance, we have absolutely no idea what sort of biological species will evolve
from homo sapiens, or even whether one will evolve at all. On the other hand,
we know that the next birth (if normal) will, be either a boy or a girl. Only we
cannot know far in advance which it will be, because our knowledge concerning
the sex of future individuals is imperfect.

Risk describes the situations where the exact outcome is not known but the
outcome does not represent a novelty. Uncertainty applies to cases where the
reason why we cannot predict the outcome is that the same event has never been
observed in the past and, hence, it may involve a novelty.

Since in a paper included in the volume® | have insisted upon the necessity
of this distinction probably more strongly than the authors who first broached
the issue, further comments at this place may seem unnecessary. However, it
may be instructive to illustrate by a topical problem the connection between
novelty arising from new combinations and the nature of expectation.

Notation being the same as in the paper just cited, let €1(Eq), €o(Ep), ...,
en(En) be the expectations of the n members of a committee before they meet
on agiven occasion. Let us aso assume that the committee is not a pseudo com-
mittee. This rules out, among other things, the existence of a“best mind” (in all
relevant respects) among members as well as their complete identity. In these
circumstances, during the discussion preceding the vote, part of the evidenceini-
tially possessed by one member but not by another will combine with the initial
evidence of the latter. In the end, everybody’s evidence is increased and hence,
everybody will have a new expectation, g,(E’). The new combination should
normally produce some novelty: the decision adopted may be such that no one,
whether a member or a poll-taker, could think of it prior to the meeting®.

20 "The Nature of Expectation and Uncertainty" (1958).

21 The fact that most, perhaps al, behavioristic models completely ignore this par-
ticular group effect is self-explanatory: a predicting model must keep novelty off the
field. But it is highly surprising to find the point ignored by analyses of another sort. A
salient example; N. Kaldor, in “The Equilibrium of the Firm”, Economic Journal, XLIV
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une speciala a acestei lucrari. In aceasta faza, propun Tnsi, si scoatem n evi-
denta un invatamant legat de diferenta dintre risc si incertitudine.

Deoarece 0 descriere exhaustiva a materiei presupune efectuarea de experi-
mente si studiul unui numar practic nelimitat de combinatii materiale (sau forme
de organizare), se intelege de la sine ca soarta cunoasterii umane este sa ramana
mereu incompleta. Din analiza Intreprinsa Tn sectiunea precedenta, sensul ter-
menului de,,incomplet trebuie sa fie foarte clar. Totusi, in controversele asupra
diferentel dintrerisc si incertitudine, cunoasterea incompletd a fost deseori con-
fundata cu ceea ce am putea numi cunoastere imperfectd. Or — in terminologia
adoptata aici —incomplet se refera la cunoastere ih ansamblul sau, iar imperfect
serefera lao parte anume din cunoasterea existenta. Cateva exemple ne pot gjuta
sa intelegem care este deosebirea. Cunoasterea noastra este incompleta,
deoarece, de exemplu, nu stim absolut nimic despre specia biologica care poate
rezultadin evolutia lui homo sapiens sau daca va rezulta vreo specie. Pe de alta
parte, stim ca la urmatoarea nastere (daci este normala) va veni pe lume fie un
baiat, fie o fata. Numai ca noi nu putem sti cu mult timp Tnainte sexul copilului,
Tntrucét cunoasterea noastra Tn aceasta privinta este imperfecta.

Riscul descrie situatiile Tn care rezultatul exact nu este cunoscut, dar acesta
nu reprezinta o noutate. Incertitudinea se refera la situatiile in care nu putem
anticipa rezultatul Tntrucét evenimentul respectiv nu a mai fost observat in tre-
cut, astfel incét, poate interveni o noutate.

Deoarece ntr-un articol anterior® subliniez necesitatea acestei distinctii,
poate mai insistent decét autori care au tratat primii problema, alte comentarii Tn
acest loc pot parea de prisos. Cu toate acestea, ar fi poate, interesant si ilustram
cu o problema tipica legatura dintre noutatea izvoréta din combinatii noi si natu-
ra anticipatiilor.

Notarea ficandu-se la fel ca in articolul citat, si presupunem ca €1(Eq),
€9(Eo), ..., €n(Ep) sunt anticipatiile an membri ai unui comitet nainte ca acesta
SA se reuneasci la 0 anumitd ocazie. Si mal presupunem ci nu este vorba de un
pseudocomitet, ceea ce, printre altele, exclude ipoteza existentei unui ,,Spirit de
exceptie" (sub toate aspectele relevante) printre acesti membri, precum si identi-
tatea lor completa. Tn aceste conditii, Tn timpul dezbaterilor dinaintea votului, o
parte a datelor pe care le detinea initial unul dintre membri, dar nu si un altul se
vacombinacu dateleinitiale ale acestuia din urma. Finalmente afirmatiile de care
dispune fiecare se inmultesc si, prin urmare, toti vor gunge la noi anticipatii,
ek(E’K)- Noua combinatie ar trebui, in mod normal, si produca o noutate: decizia
adoptata ar putea fi de asemenea natura incét nici membrii comitetului, nici
observatori din afara sa nu se fi gandit la ea Thaintea sedintei®.

20 Natura anticipaviilor si incertitudinea (1958).

21 Faptul ca cele mai multe, poate chiar toate, modelele behavioriste ignora compl et
acest efect de grup specific este de lasine inteles: un model de previziune trebuie si tina
noutatea la distanta de domeniul respectiv. Insi este extrem de interesant si constatam
ignorarea acestui punct de vedere de unele analize de at tip. Un exemplu clar: N. Kaldor,
n The Equilibrium of the Firm, in ,,Economic Journal®, XLIV, 1934, p. 69nl, arata ca
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8. Hysteresis and History. The unparalleled success of physics is generally
attributed to the sole fact that physics studies only matter and matter is uniform.
It would be more appropriate to say that physics studies only those properties of
Matter that are uniform, that is, independent of combination. But perhaps even
this clarification would not suffice. The current meaning of uniformity of matter
is that its behaviour at any moment depends exclusively upon present condi-
tions. In other words, the behaviour of matter is completely independent of past
history. Undoubtedly, matter often behaves in this manner. For what would the
world be like if drops of water or grains of salt behaved differently according to
their individual histories? And if in addition matter remained indestructible — as
it is believed to be — then a physical science would be quite impossible.

Yet, in some cases behaviour, even physical, does depend upon past history
aswell. The most familiar case is the behaviour of a magnet, or to use the tech-
nical term, the magnetic hysteresis. But hysteresisis not confined to magnetism:
structural deformation and the behaviour of many colloids too depend upon past
history. According to a recent idea of David Bohm, shared also by Louis de
Broglie, the Heisenberg indeterminacy would result from the fact that the past
history of the elementary particle is not taken into account in predicting its
behavior®. The case where al past causes work cumulatively in the present,
therefore, is not confined to life phenomena.

There is, however, one important difference between physical hysteresis and
the historical factor in biology or social sciences. A physicist can dwaysfind as
many bits of nonmagnetized iron — i.e., magnets without history — as he needs
for proving experimentally that magnets with an identical history behave identi-
cally. Itisvitally important to observe that if we were unable to experiment with
cases where the level of history is zero, we could not arrive at a complete law of
magnetic hysteresis. But in the macro-biological and social world getting at the
zero level of history seems utterly impossible. That iswhy in these two domains
the historical factor invites endless controversy. We may recall in this connec-
tion the elementary remark of C. S. Peirce that universes are not as common as
peanuts. Because there is only one Western civilization, the question of whether
its historical development merely follows atrajectory determined entirely by the
initial condition or whether it represents a hysteretic process can be settled nei-
ther by an effective experiment nor by the analysis of observed data
Unfortunately, the answer to this sort of question has an incalculable bearing
upon our policy recommendations, especially upon those with a long-run target
— such as the policies of economic devel opment.

Physicists not only can determine the law that relates present behaviour of a
magnet to its history, but also can make history vanish by demagnetization. In

(1934), 69n1, states that “the supply of coordinating ability could probably be enlarged
by dismissing the Board and leaving the single most efficient individual in control”.
22 Cf. Heisenberg, Physics and Philosophy, pp. 130-131.
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8. Histerezis si istorie. Succesul fara precedent al fizicii este atribuit, Tn gene-
ral, faptului singular ca aceasta nu studiaza decét materia, iar materia este unifor-
ma. Mai corect spus, fizica nu studiaza decét acele proprietati ale materiei care
sunt uniforme, adica, independente de combinatii. Dar poate ca nici aceasta pre-
cizare nu este suficienta. Prin uniformitatea materiei se intelege in mod curent ca
n orice moment, comportamentul siu, depinde exclusiv de condisiile prezente.
Cu dlte cuvinte, comportamentul materiei este complet independent de istoria
anterioard. Fara indoiala, materia se comporta adesea in acest fel. Caci, cum ar
putea arata lumea daca stropii de apa si granulele de sare s-ar comporta diferit in
functie deistoriile lor individuale? Tn plus, daca materia ar ramane indestructibila
—asacum se crede — o stiinta afizicii ar fi de-a dreptul imposibila.

Totusi, Tn unele cazuri, chiar comportamentul fizic depinde de istoria trecuta.
Cel mai cunoscut caz este comportamentul unui magnet, sau folosind un termen
tehnic, asa numitul histerezis magnetic. Dar fenomenul de histerezis nu se limi-
teaza la magnetism: deformarea structurald si comportamentul multor substante
coloidale depind, si ele, de istoria lor trecuta. Conform unei idei recente a lui
David Bohm, impartasita si de Louis de Broglie, indeterminarea lui Heisenberg
ar rezultadin faptul ca istoriatrecuta a particulel elementare nu este luata in con-
sideratie pentru predictia comportamentului sau®. Situatia Tn care toate cauzele
din trecut actioneaza cumulativ Tn prezent nu este, deci, limitata la fenomenele
vietii.

Exista insi o diferenta importanta Tntre histerezisul fizic si factorul istoric din
biologie sau din stiintele sociale. Un fizician poate Tntotdeauna sa gaseasca
atétea bucati defier nemagnetizat —adica, de corpuri magnetice fard antecedente
— céte doreste pentru a demonstra experimental ca magnetii cu antecedente iden-
tice se comporta identic. Este foarte important de notat ca dacid nu am putea sa
experimentam cu situatii Tn care nivelul de istoricitate este zero, nu am putea
gunge sa formulam o lege completad a histerezisului magnetic. Dar n lumea
macrobiologica sau cea sociaa, aajunge lanivelul zero deistoricitate pare com-
plet imposibil. lata de ce in aceste doua domenii, factorul istoric este susceptibil
de controverse nesfarsite. Putem aminti in acest sens observatia simpla a lui C.
S. Peirce ci lunile nu sunt lafel de comune caalunele. Deoarece exista o singura
civilizatie occidentala, la ntrebarea daca dezvoltarea saistorica urmeaza, pur si
simplu, o traiectorie determinata in Tntregime de conditiile initiale sau daca
reprezinta un proces de histerezis nu poate fi trangata nici printr-un experiment
efectiv si nici prin analiza datelor observate. Din pacate raspunsul la asemenea
intrebari are o importanta incalculabila asupra recomandarilor de politici, mai
ales asupra celor pe termen lung — cum ar fi politica de dezvoltare economica.

Fizicienii pot nu numai si determine legea care raporteaza comportamentul
prezent a unui corp magnetic laistoria sadar si si suprime istoria prin demag-

»asigurarea capacittii de coordonare ar putea fi opriti prin dizolvarea consiliului si
lasareala comanda celui mai eficient individ®.
22 Cf. Heisenberg, Physics and Philosophy, p. 130-131.
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other words, for any given history, <, thereisan &' suchthat v + & =0;
moreover, s’ isavery short history. Isthistrue also for the history of a socie-
ty or of an individual, and if not exactly true, to what extent? Perplexing though
thisand other similar issues raised by human hysteresis seem to be, no search for
a complete description of social phenomena can avoid them. Actudly, the
stronger our intention of applying knowledge to concrete practical problems —
like those found in economic development, to take atopical example —the more
urgent it is for us to come to grips with these issues.

The difficulties of al sortswhich arise can beillustrated, though only in part,
by the simple, perhaps the simplest, instance of the hysteresis of the individual
consumer. Thefact that the individual’s continuous adjustment to changing price
and income conditions changes his tastes seems so obvious that in the past econ-
omists mentioned it only in passing, if at al. Actualy, there is absolutely no
stand upon which this phenomenon could be questioned. In 1950 | attempted a
sketchy formalization of the problem mainly for bringing to light the nasty type
of questions that besi ege the Pareto-Fisher approach to consumer’s behaviour as
soon aswe think of the hysteresis effect®. By means of asimple analytical exam-
ple | showed that in order to determine the equilibrium of the consumer (for a
fixed budget and constant prices) we need to know much more than his particu-
lar hysteresis law. Still worse, this law being expressed by a very complex set
function, we can only write it on paper but not determineit in actual practice. Set
functions cannot be extrapolated in any useful way. Consegquently, however large
the number of observations, the effect of the last experiment can be known only
after we observe what we wish to predict. The dilemma is obvious. How nasty
this dilemma may be is shown by the case where the order of observations too
matters. In this case, even if it were possible to make the consumer experiment
with all possible situations we would not- be able to know the general law of the
hysteresis effect. All the more salient, therefore, are the contributions of James
Duesenberry and Franco Modigliani on the hysteresis effect upon the saving
ratio.

But the most unpleasant aspect of the problem isrevealed in the ordinary fact
that behaviour suffers a qualitative shock, as it were, every time the individual
is confronted with a novel commodity.> This is why we would be utterly mis-
taken to believe that technological innovations modify supply alone. The impact
of a technological innovation upon the economic process consists of both an
industrial rearrangement, and a consumers' reorientation, often also of a struc-
tural change in society.

9. Physics and Evolution. The analysis of the two preceding sections leads to
afew additional thoughts. The first is that history, of an individual or of a soci-

23 “The Theory of Choice and the Constancy of Economic Laws’ (1950), reprinted
below.
24 |bid.
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netizare. Cu alte cuvinte, pentru orice istorie data, v, exista un ~* astfel incét
& + &' =0; ma mult, s’ reprezinta o istorie foarte scurta. Este acest lucru va-
labil si pentruistoriaunei societati sau aunui individ, si, daca nu este perfect va-
labil, Tn ce masura nu este? Oricét de complexa ar putea parea aceasta problema
si altele similare provocate de histerezisul uman, nici o tentativa de descriere
completa afenomenelor sociale nu le poate ocoli. De fapt, cu cét mai puternica
este intentia noastra de a aplica aceste cunostinte la problemel e practice concrete
— cum sunt cele legate de dezvoltarea economica, ca sa dam un exemplu graitor
— cu atét mai imperios necesar este si abordam aceste probleme.

Dificultatile de oricefel care apar pot fi ilustrate, desi numai in parte, cu exem-
plul simplu, poate cel mai simplu, de histerezis la nivelul consumatorului indi-
vidual. Faptul ci adaptarea continua a individului la schimbarile Tn materie de
preturi si de venituri 1i modifica gusturile pare at&t de evident incat economistii
din trecut nu |-au mentionat-o decét n treacat, atunci cand au facut acest lucru.
De fapt, nimeni nu a contestat acest fenomen. Tn 1950, am incercat o formalizare
a problemel, mai aes pentru a sublinia complexitatea problemelor ridicate de
abordarea Pareto — Fisher asupra comportamentului consumatorul ui, de indata ce
se introduce efectul de histerezis®. Cu gutorul unui exemplu anaitic smplu, am
aratat ca, pentru a determina punctul de echilibru al consumatorului (la un buget
dat si la preturi constante) trebuie sa stim mult mai mult decét legea de histerezis
care 1i e proprie. Si mai rau decét atét, Intrucdt aceastd lege este exprimata
printr-o functie de multimi (set function) foarte complexa, o putem scrie pe hér-
tie, dar nu o putem determinain practica. Functiile de multimi nu pot fi extrapo-
late in mod util. De aceea, oricét de mare ar fi numarul de observatii, efectul ulti-
mului experiment poate fi cunoscut numai dupa ce observam ceea ce dorim si an-
ticipam. Dilema este evidenta. Cét de dezagreabila este aceasta dilemi este de-
monsirat de cazul in care si ordinea observatiilor conteazi. Tn acest caz, chiar daci
ar fi posibil sa facem astfel incét consumatorul si experimenteze toate situatiile
posibile, nu vom putea afla legea generaa a efectului de histerezis. Cu atét mai
meritorii sunt, prin urmare, contributiile lui James Duesenberry si ale lui Franco
Modigliani in ceea ce priveste efectul de histerezis asupraratei de economisire.

Tnsi cel mai neplacut aspect a problemei este revelat de faptul simplu ¢ in
comportamentul individului se produce, ca si spunem asa, un soc calitativ, de
fiecare data cand individul este confruntat cu o marfd noug®. lata de ce ar fi total
gresit si credem ca inovatiile tehnologice modifica doar oferta. Impactul unei
inovatii tehnologice asupra procesului economic comporta atét o reasezare
industriala, o reorientare a consumatorilor, cét si, adesea, 0 schimbare structurala
in cadrul societatii.

9. Fizica si evolusie. Analiza din cele doua sectiuni precedente prilgjuieste si
alte catevareflexii. Primaeste ca istoria— unui individ sau aunei societati — pare

23 Teoria alegerii si constansa legilor economice (1950), republicatd in Economia
analiticd.
24 |bid.
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ety, seemsto be the result of two factors: a hysteresis process and the emergence
of novelty. Whether novelty is an entirely independent element or only a conse-
guence of the hysteresis process ia perhaps the greatest of all moot questions,
even though at the level of the individual it is partly tractable. Unquestionably,
the invention of the carbon telephone transmitter was a novelty for all contem-
poraries of Edison. But what about Edison himself? Was his idea a novelty for
him too or was it aresult, partly or totally, of his own hysteresis process?

Bethisasit may, we cannot avoid the admission that novel events, beginning
with the novelty of chemical transformations, punctuate the history of the world.
The several philosophical views which speak of “the creative advance of
nature”* are not therefore as utterly metaphysical or, worse, as mystical, as many
want usto believe. However, we need more than the existence of novelty to sup-
port the notion of a nature advancing from one creative act to another. Novelty,
as | have tried to stress, need not represent more than a relative aspect of our
knowledge; it may emerge for us without nature's advancing on a path marked
by novel milestones. The masterpieces in a picture gallery are not being painted
just as we walk from one to the next. On the other hand, geology, biology, and
anthropology al display a wealth of evidence indicating that at least, on this
planet there has aways been evolution: at one time the earth was a ball of fire
which gradually cooled down; dinosaurs emerged, vanished and, undoubtedly,
will never appear again; man moved from cave dwellings into penthouses.
Impressive though all this evidence is, all efforts of biologists and social scien-
tists to discover an evolutionary law for their phenomenal domains have
remained utterly fruitless. But, perhaps, we should clarify this statement by
explaining what an evolutionary law is.

An evolutionary law is a proposition that describes an ordinal attribute E of
agiven system (or entity) and also states that if E; < E, then the observation of
E, islater in Time than E;, and conversely®. That is, the attribute E is an evolu-
tionary index of the system in point. Still more important isthe fact that the ordi-
nal measure of any such E can tell even an “aobjective” mind —i.e., one deprived
of the anthropomorphic faculty of sensing Time — the direction in which Time
flows. Or, to use the eloquent term introduced by Eddington, we can say that E
constitutes a “time's arrow”?. Clearly, E is not what we would normally call a
cause, or the unigque cause, of the evolutionary change. Therefore, contrary to the
opinion of some biologists®, we do not need to discover a single cause for evo-

25 The most outstanding representatives of this philosophy are Henri Bergson
(Creative Evolution, New York, 1913, pp. 104-105 and passim) and Alfred North
Whitehead (An Enquiry concerning the Principles of Natural Knowledge, 2nd edn.,
Cambridge, Eng., 1925, pp. 63, 98; The Concept of Nature, Cambridge, Eng., 1930, p.
178; Process and Reality: An Essay in Cosmology, New York, 1929, p. 31; etc.).

26 Needlessto explain that Eq < Ep meansthat E, follows Eq inthe ordind pattern of E.

27 A. S. Eddington, The Nature of the Physical World (New York, 1943), pp. 68-609.

28 Julian Huxley, Evolution: The Modern Synthesis (New York, 1942), p. 45.
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sa fie rezultatul a doi factori: un proces de histerezis si emergenta noutatii. Fie
ca este un element complet independent sau numai o consecinta a procesului de
histerezis emergenta noutatii este, poate, cea mai importanta dintre toate pro-
blemele de dezbatere, chiar daca la nivel de individ este relativ simpla.
Neindoielnic, inventarea emitatorului telefonic cu carbune afost o noutate pen-
tru toti contemporanii lui Edison. Dar pentru Edison insusi? Aceasta idee asaa
fost cevanou si pentru el sau afost rezultatul, partial sau total, a propriului sau
proces de histerezis?

Oricum ar gta lucrurile, este indiscutabil ca evenimentele noi, Thcepand cu
noutatea transformarilor chimice, jaloneaza istoria omenirii. Diversele idei filo-
sofice care evoca ,, inaintarea creatoare a naturii“® nu sunt deci, chiar, atét de fun-
damental metafizice sau, si mai rau, atét de mistice pe cét ar vrea unii sa ne faca
sa credem. E nevoie insi de ceva mai mult decét de existenta noutatii pentru a
putea sustine ca naturainainteaza de laun act de creatie laalt act de creatie. Nou-
tatea, asa cum am incercat sa subliniez, nu reprezinta, nimic, mai mult decét un
aspect relativ al cunoasterii noastre; ea poate apareasi fara ca natura sa avanseze
pe un drum jalonat de noutati. Capodoperele dintr-o gal erie de pictura nu sunt pic-
tate chiar atunci cand trecem de launalaata. Pe de alti parte, geologia, biologia
si antropologia furnizeaza, toate, o profuziune de dovezi care atesta ca cel putin
pe aceasta planetd, a existat Tntotdeauna evolutie: candva, paméantul era un glob
defoc care s-aracit treptat; dinozaurii au aparut, au disparut si, indiscutabil ca nu
vor mai reaparea niciodata; oamenii s-au straimutat din caverne in penthouse de
pe zgarie nori. Oricét de impresionante ar fi aceste dovezi, toate eforturile
biologilor si cercetatorilor din domeniul stiintelor sociale de a descoperi 0 lege a
evolutiel pentru domeniul lor fenomenologic au ramas fara rezultat. Dar, poate ca
ar trebui sa lamurim aceasta afirmatie, explicand ce este o lege a evolutiel.

O lege aevolutiel este o propozitie care descrie un atribut ordinal E al unui
sistem dat (sau a unei entitati date) si care mai afirma ca, daca E; < E,, atunci
observarea lui E, este posterioara lui E;, si invers®. Adica atributul E este un
indice de evolusie a sistemului respectiv. Si ma important este faptul ca
masurarea ordinala a oricarui E de acest fel poate sa spuna chiar unui spirit
»obiectiv' —adici lipsit de facultatea antropomorfa de a percepe timpul — direc-
tia Tn care curge timpul. Or, folosind termenul plastic introdus de Eddington,
putem spune ci E reprezinta o ,,sigeata atimpului“#. Desigur, E nu este ceeace
n mod normal am numi o cauza, sau cauza unica a schimbarii evolutive. De
aceea, contrar parerii unor biologi®, nu trebuie sa descoperim o cauza unica a

25 Cei mai de seamd reprezentanti ai acestei filosofii sunt Henri Bergson (Creative
Evolution, New York, 1913, p. 104-105 si passim) si Alfred North Whitehead (An
Enquiry Concerning the Principles of Natural Knowledge, 2nd edn., Cambridge, Eng.,
1925, p. 63, 98; The Concept of Nature, Cambridge, Eng., 1930, p. 178; Process and
Reality; An Essay in Cosmology, New York, 1929, p. 31; etc.).

26 Numai este necesar sa aratam ca E1 < E2 Tnseamna ca E2 urmeaza lui E1 Th mod-
elul ordina al lui E.

27 A.S. Eddington, The Nature of the Physical World. New York, 1943, p. 68-69.

28 Julian Huxley, Evolution: The Modern Synthesis, New York, 1942, p. 45.
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lution in order to arrive at an evolutionary law. And in fact, aimost every pro-
posal of an evolutionary law for the biological or the social world has been con-
cerned with atime's arrow, not with a single cause.

Of al the time's arrows suggested thus far for the biological world, *com-
plexity of organization” and “degree of control over the environment” seem to
enjoy the greatest popularity®. One does not have to be a biologist, however, to
see that neither proposal is satisfactory: the suggested attributes are not ordinal-
ly measurable. We may also mention the interesting but, again, highly question-
able idea of R. R. Marett that increasing charity in the broad sense of the word
would constitute the time's arrow for human society®.

It is physics again that supplies the only clear example of an evolutionary
law: the Second Law of Thermodynamics, called also the Entropy Law. But the
law has been, and till is, surrounded by numerous controversies — which is not
at all surprising. A brief analysis of entropy and areview of only its most impor-
tant issues cannot avoid some technicalities. It is nevertheless worth doing, for
it uncovers the unusual sort of epistemological difficulty that confronts an evo-
lutionary law even in the most favourabl e circumstances, those of the qualityless
world of elementary matter. Although these difficultieswere felt only in the later
period and only serialy, they are responsible for the agitated history of thermo-
dynamics.

Thermodynamics sprang from a memoir of Sadi Carnot in 1824 on the effi-
ciency of steam engines™. One result of this memoir was that physics was com-
pelled to recognize as scientific an elementary fact known for ages: heat aways
moves by itself from hotter to colder bodies. And since the laws of mechanics
cannot account for a unidirectional movement, a new branch of physics using
nonmechanical explanations had to be created. Subsequent discoveries showed
that all known forms of energy too move in a unique direction, from a higher to
alower level. By 1865, R. Clausiuswas able to give to the first two laws of ther-
modynamics their classic formulation:

The energy of the universe remains constant;
The entropy of the universe at all times moves toward a maximum.

The story israther smpleif we ignore the small print. According to Classical
thermodynamics, energy consists of two qualities: (1) free or available and (2)

29 For a comprehensive (but not wholly unbiased) discussion of these criteria see
Huxley, ibid., chap. x; also Theodosius Dobzhansky, in Evolution, Genetics, and Man
(New York, 1955), pp. 370 ff, who argues that al sensible criteria of evolution must bear
out the superiority of man. One should, however, appreciate the objection of J. B. S.
Haldane, in The Causes of Evolution (New York, 1932), p. 153, that man wants thus “to
pat himself on the back”.

30 R. R. Marett, Head, Heart, and Hands in Human Evolution (New York, 1935), p.
40 and passim, and the same author’s “ Charity and the Struggle for Existence”, Journal
of the Royal Anthropological Institute, LXIX (1939), 137-149.

31 A full trandlation appears in The Second Law of Thermodynamics, ed. and tr.
W. F. Magie (New York, 1899).
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evolutiei pentru a gunge la o lege de dezvoltare. Si, de fapt, Tn aproape orice
propunere de lege a evolutiei pentru lumea biologica sau sociala e vorba de o
sigeata atimpului, mai curand decét de o cauza unica.

Dintre toate sigetile de timp propuse pana acum pentru lumea biologica,
»complexitateaorganizarii“ si ,,gradul de control asupramediului® par sa se bucu-
re de ceama mare popularitate®. Nu trebuie sa fi Thsi biolog pentru aredliza ca
nici 0 propunere nu este satisfacatoare; atributele sugerate nu sunt masurabile or-
dina. Mai poate fi mentionata si ideeainteresanta dar, din nou, foarte discutabila
alui R.R. Marett ca numarul tot mai mare al actiunilor de caritate in sensul cel
mai larg al cuvantului ar reprezenta sageata timpului pentru societatea umana™.

Tot fizica este aceea care ofera singurul exemplu clar de lege a evolutiei: a
doua lege a termodinamicii, numita si legea entropiei. Dar aceastd lege afost si
nca mai este legati de numeroase controverse — ceea ce nu este deloc sur-
prinzator. O analiza sumara a entropiei si o trecere in revista chiar si numai a
celor mai importante aspecte legate de ea nu pot evitainsa unele detalii tehnice.
Dar merita sa facem acest lucru, pentru ca descoperim astfel un tip neobisnuit de
dificultate epistemologica cu care se confrunta o lege aevolutiei chiar si in cele
mai favorabile circumstante, aceleadin lumeafara calitati amateriel elementare.
Desi aceste dificultati au fost resimtite doar in ultimul timp si doar sporadic, de
ele este legata istoria agitata a termodinamicii.

Termodinamica a aparut pornind de la un memoriu din 1924 a lui Sadi
Carnot privind eficienta motoarelor cu aburi®. O consecinta a acestui memoriu
afost aceea ca fizica a fost obligata sa recunoasca drept stiintific un fapt ele-
mentar cunoscut de secole: caldura se deplaseaza de la sine si Tntotdeauna din-
spre corpurile mai calde spre cele mai reci. Si deoarece legile mecanicii nu pot
explica o migcare unidirectionala, atrebuit sa fie creata o noua ramura afizicii,
care apeleaza la explicatii nonmecanice. Descoperirile ulterioare au aratat ca
toate formele cunoscute de energie se deplaseaza intr-o directie unica, de la
nivelul cel mai Tnalt superior spre nivelul cel mai scazut. Pela 1865, R. Clausius
areusit sa asigure formularea clasica a celor doua legi ale termodinamicii:

Energia universului rédmane constantd;

Entropia universului evolueaza Tn orice moment dat spre un maximum.

Povestea este destul de simpla daca ignoram detaliile. Conform termodinami-
Cii clasice, energia se prezinta in doua forme: (1) liberd sau disponibild si (2)

29 Pentru o tratare comprehensiva (dar nu complet obiectiva) a acestor criterii, vezi
Huxley, ibid., cap. X; de asemenea, Theodosius Dobzhansky, in Evolution, Genetics and
Man, New York, 1955, p. 370 si urm., care sustine ci toate criteriile sensibile ale
evolutiel trebuie sa aiba in vedere superioritatea omului. Totusi, trebuie si tinem seama
de obiectialui J. B. S. Haldane, Tn The Cause of Evolution, New York, 1932, p. 153, ca
omul doreste, astfel, ,,sd se mangéie singur pe crestet”.

30 R.R. Marett, Head, Heart and Hands in Human Evolution, New York, 1935, p. 40
si passim, si lucrarea aceluiasi autor Charity and the Sruggle for Existence, in ,, Journal
of the Royal Anthropological Institute”, LXIX, 1939, 137-149.

31 Putem gasi traducereaintegrald in The Second Law of Thermodynamics, ed. si tr.
de W. F. Magie, New York, 1899.
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bound or latent. Free energy isthat energy that can be transformed into mechan-
ical work. (Initialy, free heat was defined roughly as that heat by which a hotter
body exceeds the colder one, and which aone could move, say, a steam engine.)
Like heat, free energy aways dissipates by itself (and without any loss) into
latent energy. The material universe, therefore, continuously undergoes a quali-
tative change, actually a qualitative degradation of energy. The final outcomeis
a state where al energy is latent, the Heat Death as it was called in the earliest
thermodynamic theory.

For some technical reasons, which need not interest us, entropy was defined
by the formula

(©)] Entropy = (Latent Energy)/ (Absolute Temperature).®

The Entropy Law needs no further explanation. We should notice, however,
that it isstrictly an evolutionary law with aclearly defined time’'s arrow: entropy.
Clausius seems to have thought of it in the same way, for he coined “entropy”
from a Greek word equivalent in meaning to “evolution”.

10. Time: An Ambiguous Term. A short word though it is, Time denotes a
notion of extreme complexity. The problem of Time has tormented the minds of
all great philosophers far more than its correlative, Space. To most of us Time
does seem “so much more mysterious than space”*, and no one has yet proved
that we are mistaken. To be sure, there are some who maintain that Einstein’srel-
ativity theory has proved that they are in fact one*. This sort of argument
ignores, however, that Einstein’s four-dimensional manifold is “a purely formal
matter”. A paper-and-pencil operation cannot possibly abolish the qualitative
difference between the elements involved in it®. It is elementary that no observ-
er can make proper records if he does not distinguish between time and space
coordinates.

Moreover, as one eminent physicist after another has been led to admit, there
isno other basis for Time than “the primitive stream of consciousness’*. In fact,
temporal laws in any science require a distinction between earlier and later,
which only consciousness can make®. The Entropy Law is an excellent example
in point. In formal terms, the law reads: let E(T,) and E(T,) be the entropies of

32 For which see J. Clerk Maxwell, Theory of Heat (10th edn., London, 1921), pp.
189 ff, and Commentary on the Scientific Writings of J. Willard Gibbs, ed. G. F. Donnan
(New Haven, 1936), |1, 19 ff.

33 Eddington, Nature of Physical World, p. 51.

34 E.g., H. Margenau, The Nature of Physical Reality (New York, 1950), pp. 149 ff.

35 Cf. Bridgman, Logic of Modern Physics, p. 74; PW. Bridgman, Reflections of a
Physicist (2nd edn., New York, 1955), p. 254, In another place, The Intelligent Individual
and Society, p. 28, Bridgman even denounces the thesis of the fusion as “bunkum”.

36 H. Weyl, Space, Time, Matter (New York, 1950), p. 5.

37 On this point too we have not been able to go beyond Aristotle's teachings:
Physics, 219a 22 ff, 223a 25 ff.
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legatd sau latentd. Energialibera este energia care poate fi transformata n lucru
mecanic. (Initial, caldura libera era definita Tn mare ca acea caldura cu care un
corp cald depaseste un corp rece si care, singura, poate sa asigure miscarea, de
pilda, aunui motor cu aburi). Casi caldura, energialibera se disipeaza delasine
(si fara nici o pierdere), transformandu-se n energie latenta. Universul material
cunoaste, asadar, continuu o schimbare calitativa, de fapt, o degradare calitativa
aenergiei. Rezultatul final este o starein care Tntreaga energie este latenti, adica
»moartea termica“ cum era denumita eain primele variante ale teoriel termodi-
namicii.

Din motive tehnice, care nu prezinta interes pentru noi, entropia a fost
definita prin formula:

3 Entropy = (Latent Energy)/ (Absolute Temperature).®

Legea entropiei nu are nevoie de explicatii suplimentare. Trebuie sa remar-
cam insa, ca eaeste strict o lege aevolutiel cu o clar definita sageata atimpului:
entropia. Clausius pare si o fi gandit in acest fel, pentru ca el afaurit termenul
de ,entropie’ pornind de la un cuvant grecesc sinonim cu ,,evolutie®.

10. Timpul: un termen ambiguu. Asa scurt cum este cuvantul, timpul este un
concept de mare complexitate. Problema timpului i-a framantat pe toti marii
filosofi cu mult mai mult decét corelativul siu spatiul. Pentru cel mai multi din-
tre noi, timpul apare cafiind ,, mult mai misterios decét spatiul“=, si nimeni nu a
demonstrat pana acum ca gresim. Exista Tnsa si unii care sustin ca teoriarelativi-
tatii alui Einstein a demonstrat ca ele sunt, de fapt, unul si acelasi lucru®. Dar
acest gen de argument ignora faptul ca la Einstein cvadridimensionalitatea este
»un aspect pur formal“. O operatie de calcul nu poate elimina diferenta calitativa
dintre elementele pe care le implica®. Este ceva elementar ca nici un observator
nu-si poate consemna corect observatiile, daca nu face deosebire intre coordo-
natele de timp si spatiul.

Mai mult, asa cum unul dupa altul au recunoscut eminenti fizicieni, nu exista
nicio alta baza pentru timp decét , fluxul primitiv al constiintei“®. Tn fapt, legile
temporale ale oricarei stiinte cer sa se faca o distinctie intre mai devreme si mai
tarziu, distinctie pe care numai constiinta o poate face”. Legea entropiel este un

32 Pentru aceasta, vezi J. Clerk Maxwell, Theory of Heat, 10th edn., London, 1921,
p. 189 si urm., si Commentary on the Scientific Writings of J. Willard Gibbs, ed. G. F.
Donnan, New Haven, 1936, I1, 19 si urm.

33 Eddington, The Nature of Physical World, p. 51.

34 De exemplu, H. Margenau, The Nature of Physical Reality, New York, 1950, p.
149 si urm.

35 Cf. Bridgman, Logic of Modern Physics, p. 74; P. W. Bridgman, Reflections of a
Physicist, 2nd edn., New York, 1955, p. 254. in alt loc, The Intelligent Individual and
Society, p. 28, Bridgman chiar denunta teza fuziunii cafiind ,,vorbarie®.

36 H. Weyl, Space, Time, Matter, New York, 1950, p. 5.

37 Nici in privinta acestei idei nu am putut si depasim ceea ce ne-ainvatat Aristotel:
Physics, p. 219a 22 si urm., 223a 25 si urm.
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the universe at two different momentsin Time, T, and T,, respectively; if E(T,)
< E(T,), then T, islater in Time than T, — and conversely. But, clearly, if we did
not know already what “later” means, the statement would be as vacuous as “the
gander isthe male of the goose”. The full meaning of the law is that the entropy
of the universe increases as Time flows through the observer’s consciousness.
Time derives from the stream of consciousness, not from the change in entropy;
nor, for that matter, from the movement of a clock. In other words, the relation-
ship between Time and any “hour-glass’ is exactly the reverse of what we gen-
erally tend to think.

If we know that Napoleon’s death occurred |ater than Caesar’s assassination
it is only because the two events have been encompassed by the historical con-
sciousness of humanity formed by the splicing of the consciousness of succes-
sive generations®. By going one step further and extrapolating in thought such a
communal consciousness, we arrive at the notion of Eternity, without beginning
and without end. Thisis the basis of Time.

But the word “time” is frequently used with many other meanings, some of
which seem quite surprising. For example, the statement that “the time and the
means for achieving [human] ends are limited”, suggests that the term is used to
represent not an endless flow but a scarce stock®. Economics aboundsin similar
loose uses of “time”. A more stringent illustration is the use of “ summation over
time” to describe the operation by which the average age of a given population
is computed. Surprising though it may seem, the terminological license origi-
nated in physics, where both a moment in Time and the interval between two
such moments continued to be denoted, loosely, by the same term even after the
distinction between the two meanings became imperative. The story of how this
necessity was revealed is highly instructive.

The apparently innocuous admission that the statement “heat always moves
by itself from hotter to colder bodies’ is a physical law triggered one of the
greatest crises in physics — which moreover is not completely resolved. The cri-
sis grew out from the fact that mechanics cannot account for the unidirectional
movement of heat, for according to mechanics all movements must be
reversible. The earth, for instance, could have very well moved in the opposite
direction on its orbit without contradicting any mechanical laws’#. It is obvious

38 Cf. the remarks of Bridgman, Reflections, pp. 320-321, concerning the necessary
continuity in observing a physical phenomenon.

39 Lionel Rabbins, An Essay on the Nature and Sgnificance of Economic Science
(2nd edn., London, 1948), p. 12. The argument that “there are only twenty-four hoursin
theday” (ibid., p. 15) increases the reader’s difficulty in understanding Robbins position.
Would the fact that there are one million microns in one meter make space (land) plen-
tiful?

40 It is instructive to point out that, long before the crisis emerged in physics,
G W. F. Hegdl, in The Phenomenology of Mind (2nd edn., New York, 1931), pp. 204-
205, observed that the same scientific explanation would work for the inverted world.
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excelent exemplu n aceasta privinta. Tn termeni formali, ea se enunta astfel: fie
E(Tq) si E(T) entropiile universului Tn doua momente diferite de timp, T, si,
respectiv, T,: daca E(T,) < E(T,), atunci T, este posterior in timp lui T,, si invers.
Este Thsa evident ca daca nu cunoastem dinainte ce inseamna ,, posterior”, afir-
matia este la fel de goala de continut ca si ,gansacul este masculul gastei“.
Sensul deplin al legii este acela ca entropia universului creste pe masurd ce tim-
pul se scurge prin constiinga observatorului. Timpul deriva din fluxul constiintel
si nu din schimbarea entropiei; si nici, in acest caz din mersul unui ceasornic. Cu
alte cuvinte, relatia dintre timp si orice , clepsidra” este exact opusul a ceea ce
tindem si credem Tn general.

Daca stim ca moartea lui Napoleon s-a produs mai térziu decét asasinarea |ui
Cezar, acest lucru se datoreaza numai faptului ca aceste doua evenimente au fost
cuprinse Tn constiinta istorica a omenirii, care s-a constituit prin conectarea
constiintelor unor generatii succesive®. Daca mal facem un pas si daca extra-
polam mental aceastid constiinta comuna, ajungem la conceptul de eternitate,
fara Tnceput si fara sfarsit. Aceasta este baza timpului.

Cuvantul ,timp* estensa folosit adesea cu multe alte sensuri, uneledintre ele
foarte surprinzitoare. De exemplu, enuntul ca ,,timpul si mijloacele de redlizare
a scopurilor [umane] sunt limitate” sugereaza ca termenul este folosit pentru a
reprezenta nu un flux infinit, ci un stoc rar®. Stiinta economica abunda Tn aseme-
nea utilizari aproximative ale notiunii de,, timp". Un exemplu si mai frapant este
utilizareaformulei ,insumareain timp* pentru adescrie operatia prin care se cal-
culeaza vérsta medie a unui populatii date. Oricat ar parea de surprinzator,
aceasta licenta terminologica isi are originea in fizica, unde atét un moment in
timp, cé si intervalul dintre doua asemenea momente continua sa fie notate,
destul de putin inprecis cu acelasi termen, desi distinctia intre cele doua sem-
nificatii a devenit imperativa. Modul Tn care s-a impus aceasta necesitate este
extrem de instructiv.

Faptul ca enuntul aparent inofensiv ,, cildura se deplaseaza intotdeauna din-
spre corpurile mai calde spre cele mai reci* afost acceptat ca o lege afizicii a
declansat una dintre cele mai mari crize, inca nerezolvate din aceasta stiinta.
Criza a izvorét din faptul ca mecanica nu poate si explice deplasarea unidi-
rectionala a caldurii, caci potrivit mecanicii orice miscare trebuie si fie
reversibila. Pamantul, de exemplu, ar fi putut lafel de bine si se invarteasca n

38 Cf. observatiilor lui Bridgman, Reflections, p. 320-321, privind continuitatea
necesara a observarii unui fenomen fizic.

39 Lionel Robbins, An Essay on the Nature and Sgnificance of Economic Science,
2nd edn., London, 1948, p. 12. Argumentul ci ,, sunt doar douazeci si patru de ore intr-o
zi“ (ibid., p. 15) sporeste dificultateacititorului de aintelege ideealui Robbins. Oare fap-
tul ca Tntr-un metru sunt un milion de microni va face ca spatiul (pimantul) si fie mai
abundent?

40 Este util sa aratam ca, Tnainte de aparitia acestei crize afizicii, G. W. F. Hegel, In
The Phenomenology of Mind, 2nd edn., New York, 1931, p. 204 - 205, a constatat ca
aceeasi explicatie stiintifica ar functiona si pentru lumea inversata.
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that this peculiarity of mechanical phenomena corresponds to the fact that the
equations of mechanics are invariant with respect to the sign of the variable t,
standing for “time”. The point led to the ideathat in reality there are two Times:
a reversible Time in which mechanical phenomena take place, and an irre-
versible Time related to thermodynamic phenomena. Obviously, the duality of
Time is nonsense. Time moves only forward, and al phenomena take place in
the same unique Time™.

Behind the idea of the duality of Time thereisthe confusion between the con-
cepts | have denoted by T and t, a confusion induced by the practice of using the
same term, “time”, for both. In fact, T represents Time, conceived as the stream
of consciousness or, if you wish, as a continuous succession of moments, but t
represents the measure of aninterval (T', T"") by amechanical clock. Or to relate
this description to our discussion of measurability (section 2 in this chapter), T
isan ordinal variable, but t isacardinal one. The fact that a weak cardinal scale
can be constructed for T on the basisof t = Meas (T’, T"), does not mean that it
is not necessary to distinguish between t and T, even though we must reject the
duality of Time.

It is the essential difference between the temporal laws which are functions
of T and those which are functions of t that calls for a distinction between the
two concepts. If we happen to watch a movie showing marshy jungles full of
dinosaurs, we know that the event the movie intends to depict took place earlier
than the founding of Rome, for instance. The reason invoked in this case is that
the law governing such events — assuming that there is one —is, like the Entropy
Law a function of T. On the other hand, a movie of a purely mechanical phe-
nomenon is of no help in placing the event in Time. For a pendulum moves and
a stone falls in the same way irrespective of when the event occurs in Time.
Mechanical laws are functions of t alone and, hence, are invariable with respect
to Time. In other words, mechanical phenomena are Timeless.

Because only in thermodynamics, of al branches of physics, laws are func-
tions of T, there was no strong compulsion for physics to eliminate the ambigu-
ous use of “time”. Bat it is hard to understand why other sciences, where the sit-
uation is not the same as in physics, have on the whole ignored the problem. All
the greater is Schumpeter’'s merit for stressing, in his later writings, the differ-
ence between historical and dynamic time, by which he understood T and t
respectively*. However, the root of the distinction does not liein historical (evo-

41 Cf. Bridgman, Logic of Modern Physics, p. 79. Perhaps | ought to explain also
that the impossibility of two observers to synchronize their clocks does not prove the
multiplicity of Time. As anyone can verify it, this impossibility cannot be explained
without referring events in both systems to a common time-basis.

42 Joseph A. Schumpeter, Essays, ed. R.V. Clemence (Cambridge, Mass., 1951), p.
308, and, especially, Schumpeter’s History of Economic Analysis (New York, 1954), p.
965n5.
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sens opus pe orbita fara si contrazica vreo lege a ,, mecanicii““. Este evident ca
aceasta caracteristica a fenomenelor mecanice corespunde faptului ca ecuatiile
din mecanica sunt invariante la semnul variabilei t, care reprezinta ,timpul“.
Acest lucru a dus la concluzia ci Tn realitate exista doua timpuri: un timp
reversibil Tn care au loc fenomenele mecanicii si un timp ireversibil legat de
fenomenel e termodinamice. Este evident ca dualitatea timpului este un nonsens.
Timpul nu se scurge decét Tnainte, iar toate fenomenele se produc in cadrul
aceluiasi timp unic*.

La baza ideii dualitatii timpului se afla confuzia dintre conceptele pe care
le-am notat cu T si t, confuzie datorata folosirii aceluiasi termen, ,,timp*, pentru
ambele. Tn fapt, T reprezinta timpul, conceput ca flux al constientei sau, daci
doriti, ca succesiune continua de momente, iar t reprezinta rezultatul masurarii
unui interval (T', T") cu gutorul unui ceasornic mecanic. Sau ca si legam
aceasta descriere de discutia privind masurabilitatea (sectiunea 2 a acestui capi-
tol), T este o variahila ordinala, iar t, una cardinala. Faptul ci se poate construi
0 scala cardinala daba pentru T pe bazat = mas (T, T") nu inseamna ca este
necesar sa facem distinctie intret si T, chiar daca trebuie sa respingem dualitatea
timpului.

Tocma diferenta esentiala dintre legile temporale care sunt functii de T si
cele care sunt functii de t impune o distinctie intre cele doua concepte. Daca ni
se intdmpla sa urmarim un film cu jungle mlastinoase pline de dinozauri, noi
stim ca evenimentele pe care incearca sa le prezinte filmul au avut loc, de pilda,
Tnainte de intemeierea Romei. Motivul invocat Tn acest caz este acela ca legea
care guverneaza aceste evenimente — presupunand ci asemenea lege exista —
este, casi legea entropiei, o functie de T. Pe de alta parte, un film a unui feno-
men pur mecanic nu ne guta si plasam in timp evenimentul. Un pendul se
Misca, iar o piatra cade Tn acelasi fel indiferent de momentul Tn care evenimen-
tul se produce in timp. Legile mecanicii sunt functii numai det si, deci, sunt in-
variabile in raport cu timpul. Cu alte cuvinte, fenomenele mecanice sunt atem-
porale.

Fiindca numai Tn termodinamica, dintre toate ramurile fizicii, legile sunt
functii de T, nu afost imperios necesar cafizicasa elimine utilizarea ambigua a
Jtimpului“. Tnsi este greu de inteles de ce alte stiinte, In care situatia nu este
aceeasi cain fizica, au ignorat Tn general aceasta problema. Cu atét mai mare
este meritul lui Schumpeter de a fi subliniat, Tn ultimele sale scrieri, diferenta
dintre timpul istoric si cel dinamic, prin care €l ntelegea T si, respectiv, t

41 Cf. Bridgman, Logic of Modern Physics, p. 79. Poate ca ar mai trebui si arat ca
imposibilitatea celor doi observatori de a-si sincroniza ceasurile nu dovedeste multiplic-
itatea timpului. Asa cum poate demonstra oricine aceasta imposibilitate nu poate fi expli-
cata fara araporta evenimentele din ambele sisteme la 0 bazi comuna pentru timp.

42 Joseph A. Schumpeter, Essays, Cambridge, Mass., ed. R. V. Clemence, 1951, p.
308 si , Tn special, lucrarea aceluiasi History of Economic Analysis, New York, 1954, p.
965n5.
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lutionary) sciences but — as we have seen — in the heart of physics, between
mechanics and thermodynamics.

11. Temporal Prediction and Clock-Time. Ever since ancient astronomers
succeeded in forecasting eclipses our admiration for the precision with which
physics — the term being understood in the narrow sense, excluding thermody-
namics — can predict future events, has steadily increased. Yet the reasons why
only physics possesses this power are still obscure. The usual explanation that
the future is determined exclusively by the initia (present) conditions, and that
of all sciences physics alone has succeeded in ascertaining these conditions
through measurements, raises more questions than it answers. In any case, it
draws us into the muddled controversy over strict determinism®.

The immediate reason why the temporal laws of physics are predictiveisthe
fact that they are all functions of t, i.e., of the measure of Time-interval by a
mechanical clock. What such a law tells us in essence is this. You set your
mechanical clock to “zero” at the exact moment when you drop a coin from the
top of the tower of Pisa; thetip of the clock hand will reach the mark t( at exact-
ly the same moment as the coin reaches the ground. As this example shows, any
temporal law of pure physics is nothing but the enunciation of atemporal paral-
lelism between two mechanical phenomena, one of which isamechanical clock.
From this it follows that all mechanical phenomena, including that of a clock,
are parald in their ensemble. In principle therefore we could choose any such
phenomenon to serve as the common basis for the enunciation of the parallelism.
In part we have done so.

The point | wish to emphasize is that physical prediction is a symmetrical
relation: we can very well say that the “falling body” predicts the “clock”, or for
that matter any other mechanical phenomenon. Why then do we prefer a clock
mechanism over all other mechanical phenomena as the standard reference?

From the few physicists who cared to analyze the problem of “clock”, we
learn that the choice is determined by the condition that the concrete mechanism
must be free, as much as possible, from the influence of factorsthat are not pure-
ly physical. This means that the clock must be almost Time-less, or in other
words almost impervious to the march of entropy. As Eddington pointedly
observed, the better the “clock” is, the less it shows the passage of Time*. That

43 The controversy turns upon whether the metaphysical doctrine of strict determin-
ism meets with! rebuttal in the domain of life phenomena. The issue is extremely com-
plex. Without leaving firm ground, one may point out a piece of critical, though not
entirely conclusive, evidence against strict determinism; at various stages embryos have
been drastically mutilated but they nevertheless developed ultimately into normal indi-
viduals. The phenomenon, to which H. Driesch, in The Science and Philosophy of the
Organism (London, 1908), I, 59 ff, 159-160, has given the name of equifinality, is bet-
ter known under the form of restitution and regulation of living organisms. See aso
Bertalanffy, Problems of Life, pp. 59, 142-143, 188-189.

44 Eddington, Nature of Physical World, p. 99.
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Totusi, originea acestei deosebiri nu se afla Tn stiintele istorice (evolutioniste), ci
—asa.cum am vazut —In miezul fizicii, Tntre mecanica si termodinamica.

11. Predicrietemporald si timp mdsurat de ceasornic. De cand astronomii din
vechime au reusit sa prezica eclipsele, admiratia noastra pentru precizia cu care
fizica—Tn sens restrans, excluzand termodinamica — poate sa ofere predictii cu
privire laevenimentele viitoare a crescut necontenit. Ratiunile pentru care numai
fizica poseda aceastd capacitate raméan Tnsa obscure. Explicatia obisnuita ca
viitorul este determinat exclusiv de conditiile initiale (prezente) si ca, dintre
toate stiintele, doar fizica este in stare si determine aceste conditii prin masura-
tori implici mai multe Tntrebari decét raspunsuri. n orice caz, ne atrage In con-
troversa incélcita asupra determinismului strict®.

Cauzaimediata apredictibilitatii legilor temporale alefizicii estefaptul ca ele
sunt toate functii de t, adica, de dimensiunea intervalului de timp masurata cu
gjutorul unui ceas mecanic. O asemenea lege ne spune, in esenta, urmatoarele:
ceasul mecanic se pune la ,zero*, exact iTn momentul in care o moneda e lasata
si cada din véarful turnului din Pisa; varful acului de ceas va gjunge la tg exact
Tn momentul Tn care moneda atinge solul. Asa cum ne arata acest exemplu, orice
lege temporala din fizica pura nu reprezinta nimic atceva decét enuntul unui
paralelism temporal Tntre doua fenomene mecanice, dintre care unul este un ceas
mecanic. Rezulta ca toate fenomenele mecanice, inclusiv cel reprezentat de un
ceasornic, sunt paralele Tn ansamblul lor. De aceea, Tn principiu am putea alege
oricare dintre aceste fenomene pentru a servi ca baza comuna pentru enuntul
paraelismului. Partial, asa am procedat si noi.

Ceea ce vreau sa subliniez este ca predictiafizica este o relatie simetrica: am
putea la fel de bine si spunem ci ,,un corp in cidere" prezice ,timpul masurat
de ceas’ sau, in acest sens, oricare alt fenomen mecanic. De ce atunci, de ce
preferam mecanismul de ceas, tuturor celorlalte fenomene mecanice careferinta
standard?

Delaputinii fizicieni care s-au ostenit sa analizeze problema,, ceasornicului*
aflam ca alegerea este determinatd de conditia ca mecanismul respectiv si fie
liber, pe cét posibil, de influenta factorilor care nu sunt pur fizici. Aceasta in-
seamna ca ceasul respectiv trebuie si fie aproape atemporal sau, cu alte cuvinte,
aproape insensibil la mersul entropiei. Asa cum judicios observa Eddington, cu
cét ,ceasul” este mai bun, cu atét mai putin resimte el trecereatimpului*. lata de

43 Controversa se refera la doctrina metafizica a determinismului strict si aplicabili-
tateaei ladomeniul fenomenelor vietii. Problema este extrem de complexa. Fara aparasi
terenul ferm, putem prezenta o dovada critica, desi nu prea concludenta, impotriva deter-
minismului strict: embrioni au fost mutilati grav Tn diverse etape, dar pana la urma s-au
dezvoltat ca indivizi normali. Acest fenomen, caruia H. Driesch, ih The Science and
Philosophy of the Organism, London, 1908, I, p. 59 si urm., 159-160, i-a dat numele de
echifinalitate, e mai cunoscut sub numele de restabilirea si reglarea organismelor vii.
Vezi si Bertalanffy, Problems of Life, p. 59, 142-143, 188-189.

44 Eddington, Nature of Physical World, p. 99.
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iswhy Einstein regarded the vibrating atom as the most adequate clock mecha-
nism for physics®.

We can perfectly understand that if pure physicsis to be a closed system, it
needs a purely mechanical clock. But this internal necessity does not explain
also why we associate the flow of Time with the movement of stars, of the sand
in an hour-glass, or of a pendulum —all mechanical clocks. This association pre-
cedes by centuries the modern thoughts on clock. On the other hand, physics
offers no proof that the clock hour just elapsed is equal to the one just begin-
ning®. Time intervals cannot be superimposed so as to find out directly whether
they are equal. Nevertheless, we have a strong feeling that they are, that Time
flows at a constant rate hour by hour — as Newton taught. Perhaps the reason
why we fedl that the clock shows how fast Time flows is that suggested by Karl
Pearson: in every clock hour there is packed “the same amount of conscious-
ness’#. The suggestion, however, could be accepted, if at all, only for two con-
secutive infinitessmal intervals. There is some evidence that the hours seem
shorter as we grow older because — as has been suggested — the content of our
consciousness increases at a decreasing rate. On the basis of the evidence avail-
able at present thisis perhaps all we can say concerning the admiration scientists
and laymen alike have for the prediction of future events by clock-time.

But, time and again, a legitimate admiration has turned into biased evalua-
tion. Thus, at times, we can detect a deprecating intent in the statement that ther-
modynamics has no predictive power. The bare fact is that the Entropy Law tells
us only that in, say, one clock-hour from now the entropy of the universe will be
greater, but not by how much®. It is elementary that prediction by clock-timeis
impossible in a phenomenal domain — such as that of thermodynamics — where
all temporal laws are functions of T exclusively. But | see no reason why we
should deny such laws the power of predicting the future.

Indeed, let us suppose that we knew a Fourth Law of thermodynamics —
which conceivably may be discovered any day. Let thislaw express the fact that

45 For various remarks on the problem of “clock”, see Bridgman, Nature of Physical
Theory, p. 73; Erwin Schrodinger, What is Life? (Cambridge, Eng., 1944), pp. 84 ff;
Weyl, Space, Time, Matter, pp. 7-8.

46 Karl Pearson, The Grammar of Science (Everyman Library edn., London, 1937),
pp. 161-162; Henri Poincaré, The Foundations of Science (Lancaster, Pa., 1946), pp.
224-225.

47 Pearson, ibid., p. 159.

48 Cf. W. J. Moore, Physical Chemistry (2nd edn., Englewood Cliffs, N.J., 1955), p.
23; Margenau, Nature of Physical Reality, pp. 210-211; Philipp Frank, “Foundations of
Physics’, International Encyclopedia of Unified Science (Chicago, 1955), val. I, part 2,
p. 449. It may be contended that the First Law is nevertheless predictive by clock-time;
however, the constancy of total energy represents a rather vacuous case of clock-time
law. Perhaps, we ought to explain also that the Third Law, ordinarily called Nernst's
Law, in essence states that the zero of absolute temperature can never be attained.
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ce Einstein considera ca atomul Tn vibratie este mecanismul de ceasornic cel mai
adecvat pentru fizica®.

Putem intelege perfect de ce, daca fizica pura trebuie sa fie un sistem inchis,
ea reclama un ceasornic pur mecanic. Aceasta necesitate interna nu explica Tnsa
si de cetrecereatimpului e asociata cu miscarea stelelor, anisipului dintr-o clep-
sidra, sau aunui pendul — toate acestea fiind ceasuri mecanice. Aceasta asociere
precede cu secole bune reflectiile moderne despre ceasornic. Pe de alta parte,
fizicanu ofera nici o dovada ca ora care s-a scurs pe ceas este egala cu cea care
tocmai Tncepe®. Intervalele de timp nu pot fi suprapuse pentru a afla direct daca
sunt egale. Cu toate acestea, avem convingerea ferma ca ele sunt asa, ca timpul
curge in ritm constant, ora de ora — cum credea Newton. Poate ca motivul pen-
tru care noi credem ca ceasul arata cét de repede curge timpul este cel sugerat de
Karl Pearson: fiecare ora de ceasornic contine ,,aceeasi cantitate de constiinta“*.
Aceasti sugestie ar putea fi, acceptata, la rigoare, doar pentru doua intervale
infinitesimal e consecutive. Existi temeiuri pentru aspune ca orele par mai scurte
pe masura ca Tmbatrénim, deoarece — asa cum am aratat — continutul constiintel
noastre creste cu o rata descrescatoare. Pe baza datelor de care dispunem in
prezent, aceasta este tot ceea ce putem spune despre admiratia pe care 0 au
oamenii destiinta si profanii fata de predictia evenimentelor viitoare prin timpul
masurat de ceasornic.

S-a ma intdmplat Thsa adesea ca o admiratie justificatd si se transforme
intr-o evaluare eronata. Astfel, uneori, putem detecta o intentie depreciativa in
enuntul ca termodinamica nu are capacitate predictiva. Fapt este ca legea entro-
piei nu ne spune decét ca, peste, si zicem, 0 ora de ceasornic, entropia univer-
sului va fi mai mare, dar nu ne spune si cu cét®. Este clar ca predictia in timp
masurat de ceasornic este imposibila Tntr-un domeniu fenomenal — cum este cel
al termodinamicii —n care toate legile temporale sunt functii exclusiv de T. Nu
vad Tnsd de ce trebuie sa consideram ca aceste legi nu permit predictii asupra
viitorului.

Sa presupunem ca este cunoscuta o a patra lege a termodinamicii — care teo-
retic ar putea fi descoperita candva. Sa mai presupunem ca aceasta lege exprima

45 Pentru diversele opinii privind problema ,ceasului®, vezi Bridgman, Nature of
Physical Theory, p. 73; Erwin Schrodinger, What is Life? Cambridge, Eng., 1944, p. 84
si urm.; Weyl, Space, Time, Matter, p. 7-8.

46 Karl Pearson, The Grammar of Science, London, Everyman Library ed., 1937, p.
161-162; Henry Poincaré, The Foundations of Science, Lancaster, Pa., 1946, p. 224-225.

47 Pearson, ibid., p. 159.

48 Cf. W. J. Moore, Physical Chemistry, 2nd edn., Englewood Cliffs, N. J., 1955, p.
23; Margenau, Nature of Physical Reality, p. 210-211; Philipp Frank, Foundations of
Physics, in International Encyclopedia of Unified Science, Chicago, 1955, val. |, part 2,
p. 449. Se poate afirma ca prima lege este, totusi, predictiva in timp de ceasornic; dar,
constanta energiel totale reprezinta o ipostaza cam fara sens a legii bazate pe timp
masurat de ceasornic. Poate ca ar trebui sa explicam si ca legea atreia, denumita ih mod
obisnuit legea lui Nernst, afirma Tn esentd ca valoarea zero a temperaturii absolute nu
poate fi atinsa niciodata.
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some new variable of state, say, |, is afunction of T. In this case, we could take
either this new law or the Entropy Law as a “thermodynamic clock”, and for-
mulate the remaining law in exactly the same predictive form as we have cast
earlier the law of falling bodies: When the thermodynamic clock will show I,
the entropy of the system will simultaneously reach the level E,. This example
shows that, unless Pearson’s suggested explanation of the constant rate of Time
flow is substantiated, there can be no difference between prediction by clock-
time and prediction by any time's arrow. (And even if it could be proved that
Pearson’sideahas areal basis, the superiority of prediction by clock-time would
have only a purely anthropomorphic justification.) If we have nevertheless
arrived at the contrary opinion, that thermodynamics has no predictive value, it
is no doubt because there the issue is obscured by another factor: in thermody-
namics there is only one truly temporal law, the Entropy Law. But a single law,
clearly, isuseless for prediction: no law can beitsown “clock”. The difficulty is
of the same nature as that inherent to any implicit definition.

Furthermore, there is absolutely no reason why in every domain of inquiry
phenomena should be parallel to that of amechanical clock. Only the dogma that
all phenomena are at bottom mechanical could provide such areason. But, as |
have repeatedly emphasized, the mechanistic dogma has been abandoned even
by physical sciences. We should therefore regard as a sign of maturity the reori-
entation of any science away from the belief that al temporal laws must be func-
tions of clock-time. Wherever it has taken place, the reorientation paid unex-
pected dividends. For instance, many biological phenomena which appeared
highly irregular as long as they were projected against a clock-time scale have
been found to obey very simple rules when compared with some biological phe-
nomenon serving as a *“ clock”*.

Hoping that this essay will achieve one of its main objectives, namely, that of
proving that the economic process as awhole is hot amechanical phenomenon®,
| may observe at this juncture that the abandonment of Clément Juglar’s formu-
la for business cycles was a step in the right direction. Indeed, that formula
implies the existence of a strict parallelism between business activity and a
mechanical clock — the movement of sun spots. On the other hand the Harvard
Economic Barometer, unhappy though its final fate was, reflects a more sound
approach to the same problem. For in the ultimate analysis any similar type of
barometer affirms a parallel relationship between some economic phenomena,
one of which serves as a*“clock” —an economic clock, that is. Most subsequent
studies of business cycles have in fact adopted the same viewpoint. The palpa-
ble results may not be sufficiently impressive; hence doubts concerning the exis-
tence of an invariant parallelism between the various aspects of economic activ-

49 Cf. P. Lecomte du Nolly, Biological Time (New York, 1937), pp. 156 ff.
50 And if on this point | am fighting a straw man, it is all the better for my other the-
ses that depend upon the validity of the point.
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faptul ca o noua variabila de stare, si zicem, |, este o functie de T. Tn acest caz
am putea lua fie aceasta noua lege, fie legea entropiei ca un ,,ceasornic termo-
dinamic* si formula legea raimasa exact in aceeasi forma predictiva, in care am
enuntat mai Thainte legea corpurilor Tn cidere: cand ceasornicul termodinamic va
arata | g, entropia sistemului va atinge simultan nivelul Eg. Acest exemplu ne
dovedeste, daca nu putem substantia explicatia sugerata de Pearson privind rit-
mul constant al scurgerii timpului, ca nu poate sa existe nicio diferenta intre
predictian timp de ceasornic si predictialegata de orice sigeata atimpului. (Si
chiar daca s-ar putea dovedi ca ideea lui Pearson are o baza reala, superioritatea
predictiei Tn timp de ceasornic n-ar avea decét o justificare pur antropomorfa).
Daca, totusi, s-a gjuns la opinia contrara ca termodinamica nu are valoare pre-
dictiva, acest lucru se datoreaza faptului ca problema este complicata de un alt
factor: Tn termodinamica exista numai o singurd lege cu adevarat temporala,
legea entropiei. Desigur Tnsa, ca doar o lege nu este de gjuns pentru predictie:
nici o lege nu poate sa fie propriul siu , ceasornic’. Aceasta dificultate este de
aceeasi naturd casi ceainerenta oricarel definitii implicite.

Dealtfel, nu exista absolut nici o ratiune pentru cain toate domeniile de cerce-
tare fenomenele si fie paralele cu cele ale unui ceasornic mecanic. Numai dogma
dupa care toate fenomenele sunt Tn esenta mecanice ar putea oferi 0 asemenea
ratiune. Dar, asa cum am subliniat deseori, dogma mecanicista a fost abandonata
chiar si de stiintele fizice. De aceea, trebuie sa consideram drept un semn de
maturitate faptul ca stiintele renunta la credinta ca toate legile temporale sunt
necesarmente functii ale unui timp de ceasornic. Oriunde s-a produs, acesasta
reorientare a adus beneficii neasteptate. De exemplu, unele fenomene biologice
care pareau extrem de neregul ate atéta timp cét erau proiectate pe scara unui timp
de ceasornic s-au dovedit guvernate de reguli foarte ssmple, atunci cand au fost
comparate cu vreun fenomen biologic servind drept ,, ceasornic”.

Sperénd ca acest studiu Tsi va atinge unul dintre principalele sale obiective,
anume acela de a demonstra ca procesul economic Tn ansamblul siu nu este un
fenomen mecanic®, trebuie si notez, Tn acest stadiu, ca abandonareaformule lui
Clément Juglar privind ciclurile economice a reprezentat un pas in directia cea
buna. Tntr-adevir, aceasta formula implica existenta unui paralelism strict intre
activitatea economica si un ceasornic mecanic — miscarea petelor solare. Pe de
alta parte, barometrul economic de la Harvard, oricat de nefericit i-ar fi fost
sfarsitul, reflecta o abordare mult mai corecta a problemei respective. Tn ultima
analiza, orice tip similar de barometru arata o relatie de paralelism intre unele
fenomene economice, dintre care unul serveste drept ,, ceasornic* —in speta drept
ceasornic economic. Majoritatea studiilor ulterioare privind ciclurile economice
adopta, de fapt, acelasi punct de vedere. Rezultatele palpabile ar putea si nu fie
suficient de frapante; de aceea, indoidlile privind existenta unui paralelism
invariant Tntre diversele aspecte ae activitatii economice nu sunt fara funda-

49 Cf. P. Lecomte du Noly, Biological Time, New York, 1937, p. 156 si urm.
50 Si chiar daca Tn aceasta privinta ma lupt cu o sperietoare, este cu atét mai bine
pentru celelalte teze ale mele care depind de validitatea acestei ideii.
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ity are not out of place. However, the alternative idea that the march of the entire
economic process can be described by a system of differential equations with
clock-time as the independent variable — an idea underlying many macro-
dynamic models—isin al probability vitiated ab ovo.

12. Mechanics and Probability. In order to proceed systematically | have
considered thus far only those lessons that a social scientist may learn from
Classical thermodynamics. But the story has a very important epilogue.

It was quite difficult not only for physicists but also for other men of science
to reconcile themselves to the blow inflicted on the supremacy of mechanics by
the science of heat. Because the only way man can act upon matter directly is by
pushing or pulling, we cannot easily conceive any agent in the physical universe
that would have a different power. As Lord Kelvin, especially, emphasised, the
human mind can comprehend a phenomenon clearly only if it can represent that
phenomenon by a mechanical model. No wonder then that ever since thermody-
namics appeared on the scene, physicists bent their efforts to reduce heat phe-
nomena to locomotion. The result was a new thermodynamics, better known by
the name of statistical mechanics.

First of all, we should understand that in this new discipline the thermody-
namic laws have been preserved in exactly the same form in which Clausius had
cast them. But the meaning of the basic concepts and the explanation of ther-
modynamic equilibrium have been radically changed. If technical refinements
are ignored, the new rationale is relatively ssmple: heat consists of the irregular
motion of particles, and thermodynamic equilibrium is the result of a shuffling
process (of particles and their velocities) which goes on by itself. But | must
emphasize oneinitia difficulty which still constitutes the stumbling block of sta-
tistical mechanics. The spontaneous shuffling has never been appropriately de-
fined. Analogies such as the shuffling of playing cards or the beating of an egg
have been used in an attempt at explaining the meaning of the term. In a more
striking anal ogy, the process has been likened to the utter devastation of alibrary
by an unruly mob®. Nothing is destroyed (The First Law of Thermodynamics),
but everything is scattered to the four winds.

According to statistical mechanics, therefore, the degradation of the universe
would be even more extensive than that envisaged by Classical thermodynam-
ics: it covers not only energy but also material structures. As physicists put it in
nontechnical terms,

In nature there is a constant tendency for order to turn into disorder.

Disorder, then, continuously increases: the universe thus tends toward Chaos,
afar more forbidding picture than the Heat Death

Within thistheoretical framework, it is natural that entropy should have been
redefined as a measure of the degree of disorder®. But as some philosophers and

51 Erwin Schrédinger, Science, Theory, and Man (New York, 1957), pp. 43-44.
52 For an authoritative discussion of this point, see P. W. Bridgman, The Nature of
Thermodynamics (Cambridge, Mass., 1941), pp. 166 ff.
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ment. Totusi, ideea aternativa ca mersul procesului economic poate fi descris
printr-un sistem de ecuatii diferentiale cu timp de ceasornic ca variabila inde-
pendenta — o idee care sta la baza multor modele macroeconomice — este, dupa
toate probabilitatile, viciata ab ovo.

12. Mecanicd si probabilitate. Pentru a proceda sistematic, am avut in vedere
pana acum numai Tnvatamintele pe care un cercetator din stiintele sociae le
poate extrage din termodinamica clasica. Aceastd poveste are Thsi un epilog
foarte important.

A fost destul de greu nu numai pentru fizicieni, ci si pentru alti oameni de
stiintd sa se Impace cu lovitura datd suprematiei mecanicii de catre stiinta cal-
durii. Fiindca singura modalitate prin care omul poate actiona direct asupra
materiei este prin impingere sau prin tractiune, € cam greu sa ne imaginam vreun
agent din universul fizic care s aiba o capacitate diferita. Asa cum sublinia, in
specia lord Kelvin, spiritul uman nu poate intelege limpede un fenomen, decét
daca 1l poate reprezenta printr-un model mecanic. Nu este deci de mirare ca, de
cand termodinamica si-a facut aparitia, fizicienii si-au concentrat eforturile
asupra problemei reducerii fenomenului caloric la miscare. Rezultatul a fost o
noua termodinamica, cunoscuta mai bine sub numele de mecanica statistica.

Tnainte de toate, ar trebui si Tntelegem ci, Tn aceasta noua discipling, legile
termodinamicii au ramas exact in formain care au fost enuntate de Clausius. Dar
semnificatia conceptelor de baza si explicatia data echilibrului termodinamic
s-au modificat radical. Daca ignoram rafinamentele tehnice, noul rationament
este relativ simplu: caldura consta Tn miscarea neregulatd a particulelor, iar
echilibrul termodinamic este rezultatul unui proces de amestecare (a particulelor
si a vitezelor lor) care are loc spontan. Trebuie si scot Insd n evidenta o difi-
cultate initiala care inca mai reprezinta piatra de incercare a mecanicii statistice.
Acest proces spotan de amestecare nu afost definit niciodata Th mod corespun-
zator. Pentru a explica semnificatia acestui termen, s-a recurs la analogii cu
amestecarea cartilor de joc sau baterea de oua. Printr-o analogie si mai frapanta,
procesul respectiv afost asociat cu devastarea completd aunei biblioteci de catre
o0 multime dezlaneuita®™. Nimic nu este distrus (prima lege a termodinamicii),
dar totul este imprastiat Tn cele patru vanturi.

Prin urmare, conform mecanicii statistice, degradarea universului ar fi si mai
extinsa decét in imaginea oferita de termodinamica clasica: ea cuprinde nu
numai energia, ci si structurile materiale. Asacum ar spunefizicienii evitand ter-
menii tehnici:

Tn naturd existd o tendinsd constantd ca ordinea sd se transforme n dezor-
dine.

Tn aceste conditii, dezordinea creste continuu: universul tinde, astfel, spre
haos, o idee si mai sumbra decét cea a mortii termice.

Tn acest cadru teoretic, este firesc ca entropia si fi fost redefinita camasura a
gradului de dezordine®. Dar asa cum au aratat atét unii filosofi cét si unii

51 Erwin Schédinger, Science, Theory, and Man, New York, 1957, p. 43-44.
52 Pentru o tratare adecvata a subiectului, vezi P. W. Bridgman, The Nature of
Thermodynamics, Cambridge, Mass., 1941, p. 166 si urm.
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physicists alike have pointed out, disorder is a highly relative, if not wholly
improper, concept: something is in disorder only in respect to some objective,
nay, purpose®. All the less can we see how disorder can be ordinally measura-
ble. Statistical mechanics circumvents the difficulty by means of two basic prin-
ciples:

A. Thedisorder of a microstate is ordinally measured by the probability of the

corresponding macrostate.

B. The probability of a macrostate is proportional to the number of the cor-

responding microstates™.

A microstate is a state the description of which requires that each individual
involved be named. “Mr. X in the parlor, Mr. and Mrs. Y in the living room”, is
an illustration of a microstate. The macrostate corresponds to a nameless
description. Thus, the preceding illustration corresponds to the macrostate “ One
man in the parlor, one man and one woman in the living room”. But it may
equally well belong to the macrostate “One person in the parlor, two personsin
the living room”. This observation shows that the degree of disorder computed
according to rule B —which is nothing but the old Laplacian rule — depends upon
the manner in which microstates are grouped in macrostates. A second factor
which affects the same measure is the criterion which determines whether or not
a given microstate is to be counted. For example, in connection with the illus-
tration used above it matters whether Emily Post rules that “Mrs. Y in the par-
lor, Mr. X and Mr. Y in the living room” is an unavailable microstate in awell-
bred society.

The earliest but still the basic formula which connects the degree of disorder
to the entropy of a microstate is Boltzmann's:

(4) Entropy = k log n,

where k is a physical constant and n the number of equivalent microstates,
Ludwig Boltzmann chose the criteria for the equivalence of microstates and for
determining the set of permissible microstates with the intention that (4) should
always give the same value as (3), i.e., as the ratio between latent energy and
absolute temperature. But subsequently it was discovered that Boltzmann's sta-
tistics does not always achieve the coincidence between Classical and statistical
entropy. Two new mechanical statistics, the Bose-Einstein and the Fermi-Dirac,
had to be naturalized in order to fit new facts into (4).* This proves most elo-
guently that the double arbitrariness involved in rule B must in the end play
havoc with any endeavour to establish microstates and macrostates by purely
formal considerations™®.

53 Bergson, Creative Evolution, pp. 220 ff and passim; Bridgman, Nature of
Thermodynamics, p. 173.

54 Cf. Margenau, Nature of Physical Reality, pp. 279 ff.

55 Schrodinger, Science, Theory, and Man, pp. 212 ff.

56 Cf. my criticism of Carnap’a probability doctrine, in a paper reprinted below,
“The Nature of Expectation and Uncertainty” (1958), section IV.
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fizicieni, dezordinea este un concept extrem de relativ, daca nu absolut impro-
priu: ceva nu este decét Tn raport cu un anumit ideal®. Este greu de imaginat ca
dezordinea ar fi masurabila ordinal. Mecanica statistica ocoleste problema cu
gjutorul adoua principii de baza:

A. Dezordinea unel microstari este mgsuratd ordinal prin probabilitatea

macrostdrii corespunzitoare.

B. Probabilitatea unei macrostdri este proportionald cu numdrul

microstdrilor corespunzitoare™.

O microstare este o stare a carel descriere cere ca fiecare individ implicat sa
fie numit. ,DI X Tn birou, dl si d-na’Y in camera de zi* este un exemplu de
microstare. Macrostarea corespunde unei descrieri impersonale. Astfel, exem-
plul precedent corespunde macrostarii ,,un barbat Tn birou, un barbat si o femeie
in camerade zi“. Dar, lafel de bine, ar putea si apartina macrostarii ,,0 persoana
n birou, doua persoane in camera de zi*. Aceasta observatie ne arata ca gradul
de dezordine calculat dupa regula B — care nu este nimic altceva decét vechea
regula a lui Laplace — depinde de felul Tn care microstarile sunt grupate n
macrostari. Un al doilea factor care afecteaza masura respectiva este criteriul
care stabileste daca o microstare datd urmeaza sau nu si fie luatd in calcul.
Astfel, in exemplul de mai sus conteaza daca Emily Post stabileste ca ,,dnaY Tn
birou, dl X si dl Y in camerade zi* este o microstare nelalocul & Tntr-o societate
cu maniere alese.

Formula cea mai veche, dar si cea mai substantiala care leaga gradul de
dezordine de entropia unei microstari este formula lui Boltzmann:

(4) Entropy = k log n,

in care k este o constanta fizica si n numarul microstarilor echivalente. Ludwig
Boltzmann a aes criteriile de echivalentda a microstarilor si de determinare a
numarului de microstari posibile astfel Tncét (4) sa dea intotdeauna aceessi var
loare ca (3), adica, raportul dintre energia latenta si temperatura absoluta.
Ulterior, s-a constatat, insa, ca statisticile lui Boltzmann nu asigura intotdeauna
concordanta dintre entropiaclasica si cea statisticd. Doua noi statistici mecanice,
ceaal lui Bose-Einstein si ceaalui Fermi-Dirac, atrebuit sa fie adoptate pentru
a permite faptelor noi sa cadreze cu (4)®. Aceasta demonstreaza foarte clar ca
dublul arbitrariu implicat de regula B sfarseste, pana la urma, prin a steriliza
orice incercare de a determina microstarile si macrostarile pe baza unor consi-
deratiuni pur formale®.

53 Bergson, Evolution créative, p. 221 si urm. si passim; Bridgman, Nature of
Thermodynamics, p. 173.

54 Cf. Margenau, Nature of Physical Reality, p. 279 si urm.

55 Schrodinger, Science, Theory, and Man, p. 212 si urm.

56 Cf. criticii pe care i-am adus-o doctrinei probabilitatii alui Carnap, Tntr-o lucrare
retiparita Tn prezenta, The Nature of Expectation and Uncertainty, 1958, section IV.
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Though each problem discussed thus far uncovers some flaw in the founda-
tion on which the measure of disorder rests, al are of an elementary simplicity.
They can hardly judtify, therefore, the occasional but surprising admission that the
concept of statistical entropy “is not easily understood even by physicists’. As
far as mere facts are concerned, we know that ever since its conception statistical
entropy has been the object of serious criticism; it still is. Although the risks of a
layman’s expressing opinions are all the greater in a situation such as this, | wish
to submit that the root of the difficulty liesin the step by which statistical entropy
is endowed with an additional meaning — other than a disorder index.

In order to isolate the issues let us beg the question of whether disorder is
ordinally measurable. It is then obvious that nothing could be wrong with choos-
ing that index of disorder which is computed according to the principles A and
B, provided that the index thus obtained fits the facts described by the Entropy
Law in the sense that it increases with T. But, as is well known, there are infi-
nitely many rules which yield an equally adequate index of disorder. Therefore,
it is not imperative that we should choose A and B. The choice, however, is a
convenient one: it leads to a simple formula for disorder entropy. (Again, we
must beg the question of whether the values of (3) and (4) necessarily coincide
always.) The point | wish to emphasize now is elementary: from the fact that A
and B serve as rules also for computing Laplacian probability it does not follow
that the index of disorder is a probability. Clearly, nothing would be changed if
inA and B theword “ probability” were replaced by “relative measure” or by any
other like term®. Statistical mechanics nevertheless takes the position that the
disorder index computed according to A and B represents at the same time the
physical probability of the corresponding macrostate to occur. It is this step, by
which entropy acquires a double meaning, that constitutes the most critical link
in the logical framework of new thermodynamics.

It is ultra-elementary that if a system is governed by rigid laws — such as
those of mechanics — it passes from one microstate to another in a succession
that is completely determined by those laws. Therefore there is absolutely no
room in such a framework for a random agent, that is for physical probability.
Yet, statistical mechanics does offer ajustification for introducing probability in
a system controlled by mechanical laws. It is the ergodic theorem. This theorem
states that the relative frequency density with which a microstate occurs in the
rigidly determined history of a mechanical system tends toward a definite limit
astincreases indefinitely®. The gist of the theorem iseasily illustrated by asim-

57 D. Ten Haar, “The Quantum Nature of Matter and Radiation”, in Turning Points
in Physics, R. J. Blin-Stoyle, et al. (Amsterdam, 1959), p. 37.

58 An earlier remark (section 5 of this chapter) illustrates the point just made. From
the fact that the same propositions describe a geometrical as well as a hodal structure it
does not follow that individuals and their associations are points and lines.

59 G D. Birkhoff, “Proof of the Ergodic Theorem”, Proceedings of the National
Academy of Science, XVII (1931), 656-660, and, especialy, the same author’s “What is
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Desi oricare dintre aspectel e luate Tn discutie pana acum comporta unele vicii
de esenta Th masurarea gradului de dezordine, toate sunt de o simplitate el emen-
tard. Prin urmare, sunt greu de justificat verdictele ocazionale dar surprinzitoare
dupa care conceptul de entropie statistica ,este greu de inteles chiar de
fizicieni*s. Tn masurain care este vorba doar de fapte, stim ci, inca de la apari-
tie, entropia statistica aformat si mai formeaza obiectul unor critici severe. Desi
riscurile inerente parerilor exprimate de profani sunt si mai mari in situatii de
acest gen, as sugera ca la originea dificultatilor se afla fazain care entropia sta-
tistica este nzestrata cu un sens suplimentar — altul decét cel deindice a dezor-
dinii.

Pentru a aborda problemele separat, si 1asim la o parte chestiunea masura-
bilitatii ordinale a dezordinii. Este evident ca nu poti gresi cu nimic aegand
indicele de dezordine calculat conform principiilor A si B, dacd indicele astfel
obrinut concordd cu faptele descrise de legea entropiei, in sensul cael si creasca
odatd cu T. Dar, dupa cum stim prea bine, exista un numar infinit de reguli Tn
baza cirora poate fi construit un indice al dezordinii lafel de bun. Prin urmare,
nu este obligatoriu ca sa alegem A si B. Aceasta alegere este insi convenabila,
Tntrucét duce la o formula simpla pentru entropia dezordinei. (Din nou, trebuie
si ne intrebam daca valorile de la (3) si (4) coincid necesarmente Tntotdeauna.)
Ceea ce vreau sa subliniez acum este un lucru elementar: din faptul ca A si B
servesc si caregula pentru calcularea probabilitatii de tip Laplace nu rezulta ca
indicele de dezordine este o probabilitate. Desigur, nu s-ar schimba nimic daca
n Assi B cuvéantul , probabilitate ar fi inlocuit cu ,, masura relativa“ sau cu ori-
care at termen similar®. Mecanica statistica adopta Tnsi pozitia ca indicele de
dezordine calculat conform lui A si B reprezinta, Tn acelasi timp, probabilitatea
fizica ca macrostarea corespunzitoare sd serealizeze. Tocmai aceasta faza, cand
entropia capata un dublu sens, constituie verigaceamai critica din cadrul |ogicii
noii termodinamici.

Este ultraelementar ca, Tntr-un sistem guvernat de legi rigide, cum sunt cele
ale mecanicii, se trece dintr-o microstare ntr-alta intr-o succesiune care este
determinata Tn intregime de legile respective. Prin urmare, intr-un asemenea
cadru nu exista absolut nici un loc pentru un agent aleatoriu, adica pentru pro-
babilitatea fizici. Mecanica statistica oferd Insa o justificare pentru introducerea
probabilitatii Tntr-un sistem controlat de legile mecanicii. Este vorba de teorema
ergodica. Potrivit acestei teoreme densitatearelativa afrecventel cu care apare o
microstare intr-o istorie rigid determinati a unui sistem mecanic tinde spre o li-
mita definitd pe masura ce t creste indefinit®. Esenta teoremei poate fi lesne

57 D. Ten Haar, The Quantum Nature of Matter and Radiation, Th Turning Pointsin
Physics, R. J. Blin-Stoyle et €. Amsterdam, 1959, p. 37.

58 O observatie anterioara (sectiunea 5 din acest capitol) ilustreaza tocmai acest
punct de vedere. Din simplul fapt ca aceleasi propozitii descriu atét o structura geomet-
rica, cét si unasociala nu rezulta ca indivizii si asociatii lor sunt puncte si linii.

59 G.D. Birkhoff, Proof of the Ergodic Theorem, Proceedings of the National
Academy of Science, XVI1 1931, p. 656-660, si, in special, lucrarea aceluiasi autor “What
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ple arithmetical example: the relative frequency of “5” in the decimal sequence
of 1/7 tends in the limit to 1/6. Statistical mechanics equates this ergodic limit
with physical probability. No objection could be raised against this procedure if
“probability” were interpreted in the subjective sense —i.e., as an index of the
mental incertitude resulting from our inability to measure the initial conditions
exactly or, at times, to solve the motion equations completely. That, however, is
not the case: the ergodic limit is taken to reflect the average intervention of a
physical random factor. The arithmetical illustration offered above plainly shows
that there is no sense in saying that there is a probability equal to 1/6 for the next
decimal digit to be “5"; this cipher will never appear after “1” and it always will
after “8".

L et us now examine some of the most important consequences of the alleged
equivalence of the index of disorder and physical probability. To begin with, a
physical law, the Entropy Law, now becomes a tautology. If the higher the dis-
order the greater is the probability of its occurring, then obviously any closed
system — such as nature — has a tendency to pass from any state to one of high-
er disorder. Naturally, the Entropy Law no longer states what will actually hap-
pen—asit doesin Classical thermodynamics— but only what islikely to happen.
The possibility that disorder will turn into order is not, therefore, denied. The
event only has a very low probability.

But no matter how small the probability of an event is, over Time the event
must occur infinitely many times. Otherwise the coefficient of probability would
lose all physical significance. Consequently, over the limitless eternity, the uni-
verse necessarily reaches chaos and then rises again from ashes an infinite num-
ber of times®. The thought that the dead will one day rise again from their scat-
tered and pulverized remainsto live alifein reverse and find anew death in what
was their previous birth, is likely to appear highly strange. Scientists, however,
are used to each discovery being wholly surprising. If many physicists have
guestioned the explanatory value of statistical mechanicsit is only because the
idea of auniverse periodically ageing and rejuvenating rests on a faulty founda-
tion.

The most common and, perhaps, the most effective objection is that no fac-
tual evidence supports the idea that the rejuvenation of the universe has a non-
null probability; no similar phenomenon has ever been observed in nature even

the Ergodic Theorem?’ American Mathematical Manthly, XLIX (1942), 222-226.
Obvioudly, there is an intimate connection between the ergodic theorem and the
Poincaré-Zermelo theorem, which states that a mechanical system returns to any previ-
ous microstate if not exactly at least as close as one may wish. (Cf. Bridgman,
Reflections, p. 262; Max Born, Natural Philosophy of Cause and Chance, Oxford, 1949,
pp. 58-59.) Strange though it may seem, the defenders of statistical mechanics fight for
the former but reject the relevance of the latter.

60 The writers who unreservedly endorse this view do not constitute a rare excep-
tion; e.g., P. Frank, “Foundations of Physics’ (cited in note 48, above), pp. 452-453.
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ilustrata cu un exemplu aritmetic simplu: frecventa relativa alui ,,5* din succe-
siunea zecimala de 1/7 tinde lalimita spre 1/6. Mecanica statistica pune semnul
egalitatii Tntre aceasta limita ergodica si probabilitateafizica. Nu ar existanici o
obiectie Tmpotriva acestei proceduri daca , probabilitatea’ ar fi interpretata in
sensul subiectiv —deci caun indice de incertitudine mentala provenind din inca-
pacitatea noastra de a masura exact conditiile initiale sau, Th anumite cazuri, de
a rezolva complet ecuatiile miscarii. Totusi, nu aceasta este cazul: limita ergo-
dica este luata in consideratie pentru a reflecta interventia medie a unui factor
fizic cu caracter aleatoriu. Exemplul aritmetic de mai sus arata clar ca nu are
Sens sa spunem ca exista o probabilitate de 1/6 ca urmatoarea cifra zecimala sa
fie,5"; aceasta cifra nu va apareaniciodata dupa ,, 1“, ci intotdeauna dupa ,,8".

Sa analizam acum unele dintre cele mai importante consecinte ale presupusel
echivalente dintre indicele de dezordine si probabilitatea fizica. Pentru Tnceput,
o0 lege fizica, legea entropiei, devine acum o tautologie. Cu cét dezordinea este
mai mare, cu atét mai mare este si probabilitatea ca ea sa se produca si atunci
este evident ca orice sistem inchis — cum este natura — tinde sa treaca din orice
stare intr-o alta cu o dezordine mai mare. Evident ca legea entropiei nu mai arata
ceea ce se va intdmpla efectiv — asa cum arata ea in termodinamica clasica — ci
numai ceea ce este susceptibil si se intdmple. Posibilitatea ca dezordinea sa se
transforme n ordine nu este deci exclusa. Acest eveniment are insa o probabili-
tate foarte reduss.

Oricat demica ar fi insa probabilitatea unui eveniment, cu timpul, acesta tre-
buie si se produci necesarmente un numar infinit de ori. Altfel, coeficientul de
probabilitate si-ar pierde orice semnificatie fizici. Ca urmare, in eternitatea
nemarginita, universul gjunge inevitabil la haos si, apoi, renaste din propria
cenusa de un numar infinit de ori®. Gandul ca mortii vor putea intr-o zi si se
ridice din ramasitele lor, prefacute in praf si pulbere, pentru atrai o viata in sens
inverssi a-si afla o noua moarte in ceea ce initial afost nasterealor, este proba-
bil sa apara cafoarte ciudat. Oamenii de stiinta sunt Tnsa obisnuiti cu descoperiri
absolut surprinzatoare. Daca multi fizicieni au pus sub semnul intrebarii valoa-
rea explicativa a mecanicii statistice, acest lucru se datoreaza numai faptului ca
ideea unui univers care imbatraneste si intinereste periodic are o premiza falsa.

Obiectia cea mai comuna si, poate, cea mai temeinica este aceea ca nici 0
dovadi bazata pe fapte nu vine n sprijinul ideii ci Tntinerirea universului are o
probabilitate nonnula: nici un fenomen similar nu a fost observat vreodata n

Is the Ergotic Theorem?, American Mathematical Monthly, XLIX, 1942, p. 222-226.
Evident, exista o legatura intima Tntre teorema ergodica si teorema Poincaré-Zermelo,
dupa care un sistem mecanic revine la oricare microstare anterioara, chiar daca nu atét de
aproape cat ne-am dori. (Cf. Bridgman, Reflections, p. 262; Max Born, Natural Philo-
sophy of Cause and Chance, Oxford, 1949, p. 58-59). Oricét ar parea de ciudat, susti-
natorii mecanicii statistice o sustin pe prima, insi neaga orice relevanta in cazul celeilate.

60 Autorii care accepta fara rezerve acest punct de vedere nu constituie exceptii rare:
de exemplu, P. Frank, Foundations of Physics (citat la nota 48 de mai sus), p. 452-453.
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at some smaller scale. Only factual evidence can endow a probability computed
by a paper-and-pencil operation with physical significance®. The standard reply,
that we have not yet witnessed a rejuvenating system because we have not
observed nature long enough, may seem, though not decisive, at least accept-
able”. In my opinion, the reply is nevertheless fallacious. Very likely, it is
thought that the answer isjustified by the proposition that if we wait long enough
then arare event must occur with quasi certainty. In fact the justification requires
the converse proposition, namely, that a rare event cannot occur unless we wait
along time. But, as we know, thislast proposition is false.

From whatever angle we look at statistical mechanics we discover what was
plain from the outset: the impossibility of explaining unidirectional processes by
laws that are indifferent to direction. In the new thermodynamics this impossi-
bility is metamorphosed into a logical contradiction between the two basic
hypotheses; (1) particles move according to rigid laws, and (2) statesfollow each
other in some random fashion. No defender of statistical mechanics — to my
knowledge — has ever denied this contradiction. Among the various mending
proposals, oneis highly instructive. The proposal is to adopt an additional “ spe-
cial hypothesis’ by which to deny the contradiction between hypotheses (1) and
(2).®* However, if a special hypothesis is welcome, then it would be far less
extravagant to assume — as some ancient atomists did — that particles can swerve
freely from their normal course “at times quite uncertain and uncertain places’®.

Many a physicist would probably dismiss the question of the logical consis-
tency of statistical thermodynamics with the remark, reasonable to some extent,
that after al its formulae work in practice. Yet, in a broader intellectua per-
spective, the issue appears extremely important, for it pertains to whether the
phenomena domain where our knowledge is both the richest and the most
incontrovertible supports or denies the existence of evolutionary laws. This is
the reason why | felt it necessary to analyze the rationale of statistical mechan-
icsin some detail even though to many students of social sciences such an analy-
sismight at first appear to be atechnical degression.

61 The validity of this statement isin fact evidenced by the necessity of introducing
the new statistics of Bose-Einstein and Fermi-Dirac, by which some microstates valid in
Boltzmann's statistics are declared impossible. Formally, it can beillustrated by my ear-
lier arithmetical example: it would be absurd to attribute a non-null ergodic limit to the
microstate “9” in the decimal sequence of 1/7 on reasoning a priori that all ciphers are
equally probable. The point forms the basis of my criticism of the exclusively subjec-
tivist doctrine of probability; see section V of my “The Nature of Expectation and
Uncertainty” (1958), reprinted below.

62 Even an authority on probability such as Poincaré (cited in note 46, above), p.
304, seems satisfied with the answer. See also K. Mendelssohn, “Probability Enters
Physics’, in Turning Points in Physics, p. 53.

63 P. Frank, “Foundations of Physics’, p. 452.

64 Lucretius, De rerum natura, I1. 218-220.
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natura, fie si la scara mica. Numai dovezi bazate pe fapte pot face ca o probabi-
litate calculata sa dobandeasca o semnificatie fizica®. Raspunsul obisnuit, anu-
me ca nimeni nu a fost Tnca martorul unui sistem care intinereste, fiindca natura
nu a fost observata suficient de mult timp, poate parea — daci nu decisiv — cel
putin acceptabil®. Dupa parerea mea, raspunsul respectiv este, Thsi eronat.
Foarte probabil, se va considera ca raspunsul respectiv este justificat pornindu-
sedelapremisaca, daca asteptam suficient de mult, atunci un eveniment rar tre-
buie si se produca cu cvasicertitudine. De fapt, justificarea implica propozitia
inversa, ca un eveniment rar nu poate sa se produca decét daca se asteapta un
timp Tndelungat. Dar, asa cum stim, aceasta ultima propozitie este falsa.

Indiferent de unghiul din care privim mecanica statistica, constatam ceeace era
clar delabuninceput: imposibilitatea de a explica procese unidirectionale prin legi
indiferente la directie. Tn noua termodinamici, aceasta imposibilitate se metamor-
fozeaza ntr-o contradictie logica intre cele doua ipoteze de baza: (1) particulele se
deplaseaza conform unor legi rigide si (2) starile se succed intre ele Tntr-un mod
aeatoriu. Niciun adept al mecanicii statistice — din céte stiu — nu a negat vreodata
aceasta contradictie. Dintre diferitele propuneri de remediere, una este extrem de
instructiva. Propunerea are in vedere adoptarea unei ,ipoteze specide’ supli-
mentare, cu gjutorul careiasi se nege contradictiadintre ipotezele (1) si (2)*. Daca
se admite 0 asemeneaipoteza speciai, atunci ar fi mai putin extravagant sa se pre-
supuna — cum faceau unii atomisti antici — ca particulele se pot abate liber de la
cursul lor normal ,,in momente foarte incerte si n locuri lafel de incerte*®.

Multi fizicieni ar respinge probabil problema coerentei logice a termodina-
micii statistice, pornind de la ideea, rezonabila pana la un punct, ca, la urma
urmelor, formulele sale sunt convenabile Tn practica. Totusi, Tntr-o perspectiva
intelectuala mai larga, aceastid problema este extrem de importanta, cici ea se
refera la domeniul fenomenologic, Tn care cunostintele noastre sunt cele mai
bogate si mai necontroversate si la masurain care acesta sustine sau neaga exis-
tenta legilor evolutiei. Acesta este motivul pentru care am considerat ca este
necesar si analizam mai n detaliu pozitiile mecanicii statistice, chiar daca pen-
tru multi cercetatori din stiintele sociale s-ar putea ca, la inceput, 0 asemenea
analiza sa apara ca o digresiune tehnica mai putin interesanta.

61 Valabilitatea acestel afirmatii este evidentiatd, de fapt, de necesitatea introducerii
noilor statistici Bose-Einstein si Fermi-Dirac, conform carora unele microstiri valide in
statistica lui Boltzmann sunt declarate imposibile. Formal, acest lucru poate fi ilustrat cu
exemplul meu aritmetic de mai sus: ar fi absurd si atribuim o limita ergodica nonnula
microstarii ,9" din secventa zecimala 1/7, cand rationam a priori ca toate cifrele sunt la
fel de probabile. Aceasta idee sta labaza criticii melelaadresa doctrinei exclusiv subiec-
tive a probabilitatii; vezi sectiunea V din studiul meu Natura anticipariilor si incerti-

62 Chiar si 0 autoritate Tn materie de probabilitate cum afost Poincaré (citat 1a nota
46 de mai sus), p. 304, pare satisfacuta de raspuns. Vezi si K. Mendelssohn, Probability
Enters Physics in Turning Points in Physics, p. 53.

63 P. Frank, Foundations of Physics, p. 452.

64 Lucretius, De rerum natura, 11, p. 218-220.
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13. Entropy and Purposive Activity. The reorientation of physics from rigid
to stochastic laws has been interpreted by many as proof of a “free will” in
nature. It is argued that since we cannot say what particular atom of a radioac-
tive substance will decay next, the decay of such a substance reflects some free
will of the individual atom similar to that of an individual human to commit or
not to commit suicide. Certainly, the issue of why both kinds of individuals seem
to follow no rule is baffling. Yet, sociologists know that in a given society the
frequency of suicides is as stable as that of the decaying atoms in a radioactive
substance. It is in the stability of this frequency that the inexorability of sto-
chastic laws lies. However, the fact that probability was introduced in thermo-
dynamics by some logical legerdemain places the statistical Entropy Law on a
different footing from all other stochastic laws of physics. In the opinion of
many, statistical mechanics has thus deprived the Entropy Law of the inexora-
bility all natural law must possess.

Thisview isrelated to a piquant fable of J. Clerk Maxwell’s. He imagined a
minuscule demon posted near a microscopic swinging door in awall separating
two gases, A and B, of equal temperature. The demon is instructed to open and
close the door “so as to alow only the swifter molecules to pass from A to B,
and only the slower ones to pass from B to A”. Clearly, the demon can in this
way makethe gasin B hotter thanin A. Thismeansthat it can unbind latent ener-
gy and, hence, defeat the Entropy Law of statistical thermodynamics®.

Ever since Maxwell wrote it (1871), the fable has been the object of a con-
troversy which, | submit, is empty. Taken on its face value, the fable reveals a
conflict between the tenet that physical laws are inexorable and the statistical
explanation of thermodynamic phenomena. In this perspective, Maxwell’s own
point corresponds to eiminating the conflict by upholding the tenet and indict-
ing the explanation. But one may equally well accept the statistical explanation
and reject the tenet. This second alternative corresponds to the argument enthu-
siastically supported by all vitalists that aliving being — as proved by Maxwell’'s
demon — possesses the power of defeating the laws of matter. It is because of this
last argument that the fable acquired a sweeping significance. However, like
many other paradoxes, Maxwell’s is still an intellectual riddle. Hence, the fable
cannot serve as a basis for any scientific argument®,

Yet, Maxwell’s demon was not to remain without glory. The fable had a deci-
sive influence upon the orientation of the biological sciences. To begin with, it

65 Maxwell, Theory of Heat (cited in note 32, above), pp. 338-339.

66 Attempts at proving the absurdity of the fable itself have not been lacking. They
usually concentrate on the point that a demon with a physical existence must consume
free energy and thus increase the entropy of the whole system: it cannot accomplish its
task “without any expenditure of work”, as Maxwell (ibid.) assumed. But do direct proof
exists that the demon cannot unbind more energy than it consumers. Merely to invoke
the inexorability of the Entropy Law is to miss the point of the paradox. (For a very
instructive discussion of Maxwell’s fable, see Bridgman, Nature of Thermodynamics,
pp. 155 ff, pp. 208 ff.)
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13. Entropie si finalitate. Reorientareafizicii si trecerea el delalegi rigide la
legi stocastice a fost interpretata de multi ca o dovada a ,liberului arbitru” din
natura. S-a sustinut ca, intrucét nu se poate determina care anume atom a unei
substante radioactive va fi primul care se va dezintegra, dezintegarea unei ase-
menea substante reflecta un anumit liber arbitru a atomului individual, similar cu
libertatea unui individ uman de a se sinucide sau nu. Desigur, ntrebarea de ce
ambele tipuri de indivizi par si nu urmeze vreo regula este deconcertanta. So-
ciologii stiuinsa ca Tntr-o societate data frecventasinuciderilor estetot atét de sta-
bila ca si aceea a atomilor care se dezintegreaza dintr-o substanta radioactiva.
Tocmai Tn stabilitatea acestel frecvente rezida inexorabilitatea legilor stocastice.
Totusi, faptul ca probabilitatea a fost introdusa in termodinamica printr-un sub-
terfugiu logic plaseaza legea statistica a entropiei pe o bazi diferita Tn compara-
tie cu toate celelalte legi stocastice ae fizicii. Dupa parerea multora, mecanica
statistica a lipsit, astfel, legea entropiei de inexorabilitatea pe care orice lege a
naturii trebuie sa o aiba.

Aceasta are legatura cu o fabula interesanta alui J. Clerk Maxwell. El aima
ginat un demon minuscul asezat 1&nga o usa batanta microscopica dintr-un zid
care separa doua gaze, A si B, cu temperaturi egale. Demonului are ordin sa
deschida si sa inchida usa, in asafel incat s lase numai moleculele mai iuti sa
treaca delaA laB si numai pe cele mai lente sa treaca delaB laA“. Evident ca
astfel, demonul poate sa determine ca gazul din B sa fie mai cald decét cel din
A. Aceasta Thseamna ci € poate si elibereze energia latenta si deci si Tncalce
legea entropiei din termodinamica statistica®.

Chiar din momentul Tn care Maxwell a scris aceastd fabula (1871), ea face
obiectul unei controverse lipsita, cred eu, de continut. Luata textua fabula pune
n lumina un conflict intre teza inexorabilitatii legilor fizicii si explicatia stetis-
tica afenomenelor termodinamice. Din aceasta perspectiva, punctul de vedere al
lui Maxwell echivaleaza cu eliminarea conflictului prin sustinerea teoriei si
Tncriminareaexplicatiei. Dar s-ar putealafel de bine sa se accepte explicatia sta-
tistica si sa serespinga teoria. Aceasta a doua varianta corespunde argumentului,
sustinut cu entuziasm de catre toti vitalistii, ca o fiinta vie — asa cu se intdmpla
cu demonul lui Maxwell — are puterea de a infrange legile materiei. Tocmai
datorita acestui ultim rationament, fabula a dobandit o importanta covérsitoare.
Totusi, camulte alte paradoxuri, si cel a lui Maxwell riméne inca o enigma inte-
lectuala. Fabula respectiva nu poate deci servi ca bazi pentru vreun rationament
stiintific®.

65 Maxwell, Theory of Heat (citat la nota 32 de mai sus), p. 338-339.

66 Nu au lipsit Tncercarile de a demonstra absurditatea fabulel insesi. De obicei, ele
Se concentreaza asupraideii ca un demon cu existenta fizica trebuie sa consume energie
libera si, astfel, sa sporeasca entropiaintregului sistem: el nu isi poate indeplini sarcina
»fard nici un consum de efort*, cum sustinea Maxwell (ibid). Nu exista insa nici o
dovada directd ca demonul nu poate sa elibereze mai multa energie decét consuma. A te
limitalainvocareainexorabilitatii legii entropiel Tnseamna aignora elementul esential al
paradoxului. (Pentru o abordare interesanta a fabulei lui Maxwell, vezi Bridgman,
Nature of Thermodynamics, p. 155 si urm., p. 208 si urm.




170 SOME ORIENTATION ISSUES
IN ECONOMICS. AN INTRODUCTION TO EPISTEMOLOGY

compelled us all to recognize the categorica difference between shuffling and
sorting. In thermodynamics we do not ask ourselves whence comes the energy
for the shuffling of the universe, even though we know only too well that it takes
some work to beat an egg or to shuffle cards. The shuffling in the universe —like
that of the gas molecules surrounding the demon — goes on by itself: it is auto-
matic. But not so sorting: Maxwell invented a demon, not a mechanical device,
for thisjob. “ Sorting isthe prerogative of mind or instinct”, observed Eddington,
and hardly anyone would disagree with him nowadays™.

Actually the more deeply biologists have penetrated into the biological trans-
formations the more they have been struck by “the amazing specificity with
which elementary biological units pick out of the building materias available
just the ‘right ones' and annex them just at the right places’®. Irrespective of
their philosophical penchant, al recognize that such orderly processes, which
are “much more complex and much more perfect than any automatic device
known to technology at the present time”, occur only in life-bearing structures®.
This peculiar activity of living organisms is typified most transparently by
Maxwell’s demon, which from its highly chaotic environment selects and directs
the gas particles for some definite purpose. It is not surprising therefore that
thermodynamics and biology have drawn continuously closer and that entropy
now occupies a prominent place in the explanation of biological processes®.

| should hasten to add that this development does not vindicate the ultravi-
talist position that living structures can defeat the laws of elementary matter.
These laws are inexorable. However, this very argument uncovers the real issue
of the vitalist controversy. Given that even a simple cell is a highly ordered
structure, how is it possible for such a structure to avoid being thrown into dis-
order instantly by the inexorable Entropy Law? The answer of modern science
has a definite economic flavour: a living organism is a steady going concern
which maintains its highly ordered structure by sucking low entropy from the
environment so as to compensate for the entropic degradation to which it is con-
tinuously subject. Surprising though it may appear to common sense, life does
not feed on mere matter and mere energy but — as Schrédinger aptly explained —
on low entropy™.

Sorting, however, is not anatural process. That is, no law of elementary mat-
ter states that there is any sorting going on by itself in nature; on the contrary,
we know that shuffling is the universal law of elementary matter. On the other

67 Eddington, Nature of Physical World, p. 93.

68 Bertalanffy, Problems of Life, p. 29.

69 llya M. Frank, “Polymers, Automation and Phenomena of Life", lzvestia, Sept.
11, 1959. English translation in Soviet Highlights, | (1959), no. 3.

70 Thisintimate connection is admirably and with unique insight explained in agreat
little book aready quoted: Schrodinger, What is Life?

71 1bid., chap. iv. The seed of thisidea goes back to Ludwig Boltzmann who was first
to point out that free energy is the object of the struggle for life.
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Cu toate acestea, demonul lui Maxwell nu avea si-si piarda gloria. Fabula a
avut o influenta decisiva asupra orientarii stiintelor biologice. Tnainte de toate, ea
ne-a obligat pe toti si recunoastem diferenta categorica dintre amestecare si
triere. Tn termodinamica, nu ne intrebim de unde vine energia pentru brasajul din
univers, chiar daca stim prea bine ca trebuie ceva efort pentru a bate un ou sau a
amesteca cartile. Brasgjul din univers — ca si acel a moleculelor de gaz care il
Tnconjoara pe demon — se desfasoara spontan: el este automat. Nu lafel seintam-
pla Insd cu sortarea, triereac Maxwell ainventat un demon, nu un dispozitiv me-
canic, pentru aceasta activitate. , Triereaeste prerogativamintii sau ainstinctului®
constata Eddington si e greu de gasit cineva care si fie in dezacord cu e astazi®.

De fapt, cu cat mai profund patrund biologii in intimitatea transformarilor
biologice, cu atét mai surprinsi sunt ei de ,specificitatea uimitoare cu care
unitatile biologice elementare isi aleg dintre materialele de constructie disponi-
bile tocmai pe «cele potrivite» si le pun exact la locul potrivit”®. Indiferent de
inclinatia lor filosofica, toti recunosc ca procese atét de bine ordonate, care sunt
»,mult mai complexe si mai desavérsite decét orice sistem automat pus la punct
de tehnologia actuala nu se intalnesc decét la structurile vii“®. Aceasta activitate
specifica a organismelor vii este ilustrata cat se poate de clar de demonul lui
Maxwell, careih mediul siu atét de haotic selecteaza si directioneaza particulele
de gaz cu o finalitate bine definita. De aceea, nu este surprinzator faptul ca ter-
modinamica i biologia s-au apropiat tot mai mult si ca entropia ocupa acum un
loc proeminent Tn explicarea proceselor biologice™.

Ma grabesc si adaug ca aceastd evolutie nu justifica conceptia ultravitalista ca
structurile vii pot Tnfrange legile materiei elementare. Aceste legi sunt inexo-
rabile. Dar, tocmal acest rationament dezvaluie problema reala a controversel
vitaliste. Dat fiind ca pana si ceamal simpla celula este o structura inalt ordonata,
cum este posibil ca 0 asemenea structura sa evite aruncarea e in dezordine prin
legea inexorabila a entropiei? Raspunsul stiintei moderne are o tenta clar eco-
nomica: un organism viu este o intreprindere in continud miscare care isi pas-
treaza structuranalt ordonata absorbind entropie joasa din mediu, pentru a com-
pensa degradarea entropica la care este supusa continuu. Oricét de surprinziatoare
ar fi pentru bunul simt, viata nu se hraneste cu materie pur si Smplu si cu energie
pur si simplu, ci —asa cum bine a aratat Schrédinger — cu entropie joasa™.

Tn ceea ce priveste trierea, eanu este un proces natural . Cu alte cuvinte, nicio
lege a materiei elementare nu spune ca ar exista vreun fenomen de triere care sa
functioneze spontan Tn natura; dimpotriva, stim ca brasajul este legea universala

67 Eddington, Nature of Physical World, p. 93.

68 Bertalanffy, Problems of Life, p. 29.

69 llyaM. Frank, Polymers, Automation and Phenomena of Life, , |zvestia“, Sept. 11,
1959. Traducerea in limba engleza in ,, Soviet Highlights®, 1, 1959, No. 3.

70 Aceasta legatura stransi este admirabil explicata ntr-o viziune unica Tn impor-
tanta cirticica deja citata: Schrodinger, What is Life?

71 Ibid, cap. IV. Saméanta acestei idel a pus-o Ludwig Boltzman, primul care a sub-
liniat ca energialibera este obiectul luptei pentru viata.
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hand, no law prohibits sorting at a higher level of organization, Hence, the
apparent contradiction between physical laws and the distinctive faculty of life-
bearing structures™.

Whether we study the internal biochemistry of a living organism or its out-
ward behaviour, we see that it continuously sorts. It is by this peculiar activity
that living matter maintains its own level of entropy, although the individual
organism ultimately succumbs to the Entropy Law. There is then nothing wrong
in saying that life is characterized by the struggle against the entropic
degradation of mere matter™. But it would be a gross mistake to interpret this
statement in the sense that life can prevent the degradation of the entire system,
including the environment. The entropy of the whole system must increase, life
or no life.

Let me observe that the case, however, is not completely closed by the last
explanation. A perhaps even more difficult question confronts us now: is the
increase of entropy greater if lifeis present than if it is not?* For if the presence
of life matters, then life does have some effect upon physical laws. Our ordinary
knowledge of the change in the material environment brought about by the bios-
phere seems to lead to the belief that life speeds up the entropic degradation of
the whole system. Actually, if examined closely, many occasional remarks by
physicists on the life process tend to show that they too share, however
unawares, this “vitalistic” belief.

72 Joseph Needham, “Contributions of Chemical Physiology to the Problem of
Reversihility in Evolution”, Biological Reviews, XI1 (1938), 248-249.

73 Bergson, Creative Evolution, pp. 245-249, is known for having presented this
view more articulately and moreinsistently than any other philosopher. The multifarious
accusations of mysticism directed against him are no longer in order, if they ever were.

74 Bergson, ibid., maintains that life retards the increase, but offers no evidence in
support of this view.
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amateriei elementare. Pe de alta parte, nici o lege nu interzice triereala un nivel
mai Tnalt de organizare. De aici, contradictiaaparenta dintre legilefizicesi facul-
tatea distinctiva a structurilor vii™.

Fie ca analizam biochimia interna a unui organism viu sau comportamentul
siu exterior, constatam ca are loc in permanentd o activitate de triere. Tocmai
prin aceasta activitate specifica materia vie isi mentine nivelul e de entropie,
desi organismul individual sucomba in cele din urma n fata legii entropiei.
Asadar, nu este nimic gresit Tn a spune ca viata se caracterizeaza prin lupta
Tmpotriva degradarii entropice a materiei. Ar fi insa o eroare grava daca am
interpreta aceasta afirmatie in sensul ca viata ar putea sa previna degradarea
intregului sistem, inclusiv a mediului. Entropia Tntregului sistem trebuie si
creascd, fie ca viata este implicata sau nu e implicata.

Tmi permit totusi si observ ci acest caz nu este complet rezolvat o dati cu
aceasta explicatie. Caci ne mai confruntam cu o problema poate si mai dificila,
anume daca entropia creste mai mult atunci cand exista viata sau atunci cand nu
exista?“ Caci dacd prezenra viefii conteazd, atunci ea trebuie sq aiba un anumit
efect asupra legilor fizicii. Cunostintele obisnuite de care dispunem privind
schimbarile din mediul material determinate de biosfera pare si duca laideeaca
viata accelereaza degradarea entropica a intregului sistem. De fapt, daca la o
analiza mai atenta, multe remarci ocazionale ale fizicienilor privind procesul
vietii par s demonstreze ca si el Tmpartasesc, chiar daca inconstient, aceasta
convingere ,vitalista“.

72 Joseph Needham, Contributions of Chemical Physiology to the Problem of
Reversibility in Evolution in ,Biological Reviews"*, XII, 1938, p. 248-249.

73 Bergson, Creative Evolution, p. 245-246, este cunoscut pentru faptul ca si-a
prezentat teoriamai articulat si mai insistent decét oricare alt filosof. Diversele acuzatii
de misticism aduse lui hu mai sunt la ordinea zilei, daca au fost vreodata.

74 Bergson, ibid., sustine ca viataintérzie aceasta crestere, dar nu aduce nicio dovada
Tn sprijinul acestui argument.



FOUR

EVOLUTION
VERSUS MECHANICS

1. Irreversible and Irrevocable Processes. The idea that the life process can
be reversed seems so utterly absurd to amost every human mind that it does not
appear even as a myth in religion or folklore. The millenary evidence that life
goes aways in only one direction suffices as proof of the irreversibility of life
for the ordinary mind but not for science. If science were to discard a proposi-
tion that followslogically from itstheoretical foundation, merely becauseits fac-
tual realization has never been observed, most of modern technology would not
exist. Impossibility, rightly, is not the password in science. Consequently, if one
cornerstone of science is the dogma that al phenomena are governed by
mechanica laws, science has to admit that life reversa is feasible. That the
admission must cause great intellectual discomfort is evidenced by the fact that,
apparently, no scholar of the Classical school made it overtly. Classical thermo-
dynamics, by offering evidence — valid according to the code of scientific court
procedure — that even in the physical domain there are irreversible processes,
reconciled science’s stand with generally shared common sense. However, after
statistical mechanics began teaching, with even greater aplomb than Classical
mechanics, that al phenomena are virtualy reversible, universal reversibility
became the object of a prominent controversy. From physics, the controversy
spread into biology where the issue is far more crucial.

From the discussion in section 12 in the preceding chapter, we can expect the
controversy to be highly involved. Unfortunately, it has been further entangled
by the fact that ‘" reversibility” has been used with different meanings by dif-
ferent authors and, hence, often with another meaning than in mechanics. There,
a process is said to be reversible if and only if it can follow the same course
phase by phase in the reverse order. It is obvious, however, that this is not the
sensein which thetermisused, for example, in Joseph Needham’s argument that
biological phenomena are reversible because protein micellae “are continually
broken down and built up again™*. Actually, the process of this illustration is
irreversible according to the terminology of mechanics.

1 Joseph Needham, “Contributions of Chemical Physiology to the Problem of
Reversibility in Evolution”, Biological Reviews, XI1 (1938), 225.



PATRU

EVOLUTIE
VERSUS MECANICA

1. Procese ireversibile si procese irevocabile. |deea ca procesul vietii poate fi
inversat pare atét de absurda pentru aproape orice spirit uman, Tncét ea nu figu-
reaza nici camit Tn mitologiareligioasi sau folclorica. Experienta milenara care
arata ca viata merge intotdeauna numai intr-o singura directie este suficienta ca
dovada aireversibilitatii vietii pentru un spirit obisnuit, dar nu si pentru stiinta.
Daca stiinta ar respinge o ipoteza care decurge logic din fundamentul ei teoretic,
doar pentru ca transpunerea el efectiva n viata nu afost observata niciodata, cea
mai mare parte a tehnologiei moderne nu ar exista. Pe drept cuvant imposibilul
nu este un cuvant de ordinein stiinta. De aceea, daca o piatra de temelie astiintel
este dogma ca toate fenomenel e sunt guvernate de legi mecanice, stiinta trebuie
si admiti ca inversarea proceselor vietii este posibila. Tntrucét acest lucru e greu
de acceptat, €l nu afost recunoscut deschis, dupa cét se pare, de nici un reprezen-
tant al scolii clasice. Aducand dovezi — valabile conform codului oficial de pro-
cedura stiintifica — ca si Tn domeniul fizicii exista procese ireversibile, termodi-
namicaclasica areconciliat pozitiastiintei cu cea acceptata, in general, de bunul
simt. Dupa ce Thsa mecanica statistica a inceput sa sustina, cu un aplomb si mai
mare decdt mecanica clasici, ci toate fenomenele sunt virtual reversibile,
reversibilitatea universala a devenit obiectul unei aprinse controverse. Din fizi-
ca, controversa s-a propagat in domeniul biologiei, Tn care problema respectiva
joaca un rol si mai important.

Asacum s-a aratat n paragraful 12 din capitolul precedent, ne putem astepta
ca aceasta controversi si aiba mari implicatii. Din pacate, ea a devenit si mai
Tncélcita datorita faptului ca , reversibilitatea’ este folosita cu sensuri diferite de
diferitii autori si, ca atare, adesea cu alt sens decét in mecanica. In cadrul aces-
teia, un proces este considerat reversibil daca, si numai daca, poate urma acel asi
curs, faza cu faza, in ordine inversa. Evident insa ca nu acesta este sensul in care
este folosit termenul, de exemplu, de Joseph Needham in afirmatia sa ca
fenomenele biologice sunt reversibile, deoarece miceliile de proteine ,, se distrug
si se refac continuu“®. Tn fapt, procesul infatisat de el este ireversibil dupa ter-
minologia din mecanica.

1 Joseph Needham, Contributions of Chemical Physiology to the Problem of
Reversibility in Evolution, in ,,Biological Reviews®, X1, 1938, p. 225.
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One source of this confusion is that only two terms, reversible and irre-
versible, are commonly used to deal with a situation that really is trichotomous.
For the relevant aspects of a process call for the division of nonreversible phe-
nomena — to use the stringent form of logical negation — into two categories.

The first category of “nonreversibility” consists of all processes which,
though not reversible, can return to any previously attained phase. The flow of
vehiclesin atraffic circle comes immediately to mind, but the process of atree
growing and losing its leaves each year seems a more instructive illustration.
Processes such as these are nonreversible but not irrevocable. We may refer to
them simply asirreversible. No doubt, in the saying “history repeatsitself”, his-
tory is conceived as an irreversible process in this narrow sense.

The second category of “nonreversibility” consists of processes that cannot
pass through a given state more than once. Of course, such a process is nonre-
versible, but irrevocable better describes its distinctive property. The entropic
degradation of the universe as conceived by Classical thermodynamics is an
irrevocable process: the free energy once transformed into latent energy can
never be recuperated.

Another source of confusion about reversibility liesin the concept of process
itself. Strange though it may seem, the process of the entire universe is a far
more translucid concept than that of a single micro-organism. The mere thought
of apartial process necessarily implies some dlits cut into the Whole. This, aswe
have aready seen, raises inextricable problems. But at least we should not lose
sight of where we intend the seams to be cut. It matters tremendously whether
the process in Needham’s illustration includes the life of a single protein micel-
la or of an unlimited number. For in the first case, there are good reasons for
regarding the process asirrevocable; however, the second processis unguestion-
ably irreversible’.

2. Evolution, Irrevocability, and Time's Arrow. It is because science began to
speak of evolution first in connection with biological phenomena that by evolu-
tion we generally understand “the history of a system undergoing irreversible
changes’® (Actually the word should be “irrevocable’.) The existence of evolu-
tionary laws in nature depends then upon whether there are irrevocable phe-
nomena: the existence of only irreversible phenomena — in the narrow sense —
does not suffice. All the stronger, therefore, is the negation of evolutionary laws
by the universal reversibility proclaimed by statistical mechanics. Many a sci-
entist was thus induced to argue that evolution is appearance: a phenomenon
may or may not appear evolutionary depending upon the angle from which we
view it or upon the extent of our knowledge.

2 The argument typified by Needham’s article clearly refers to the latter process. Its
fault is obvious: from the fact that this process is not irrevocable, it concludes that it is
reversible.

3 Alfred A. Lotka, Elements of Physical Biology (Baltimore, 1925), p. 24.
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O sursa aacestel confuzii o constituie faptul ca numai doi termeni, reversibil
si ireversibil, sunt folositi Tn mod obisnuit pentru atrata o situatie, care, in reali-
tate este, trihotomica. Caci aspectele relevante ale unui proces impun impartirea
fenomenelor non-reversibile — pentru afolos forma stricta a negatiei logice—1in
doua categorii.

Prima categorie de ,,non-reversibilitate” consta din toate procesele care, desi
nu sunt reversibile, pot reveni la oricare dintre fazele atinse anterior. Fluxul
vehiculelor laun rond de trafic ne vine imediat Th minte, Tnsi procesul prin care
un copac creste si isi pierde frunzele in fiecare an pare un exemplu si mai bun.
Procese ca acestea sunt non-reversibile, dar nu irevocabile. Le putem considera,
simplu, drept ireversibile. Desigur, Tn expresia ,istoria se repeta”, istoria este
conceputa ca un proces ireversibil Tn acest sens restrans.

A doua categorie de , ireversibilitate” consta din procesele care nu pot trece
printr-o anumita stare decét o data. Desigur, un asemenea proces este ireversibil,
dar irevocabil ar descrie mai bine trasitura lui distinctiva. Din perspectiva ter-
modinamicii clasice degradarea entropica a universului este un proces irevoca
bil: energia libera odata transformata Tn energie latenta nu mai poate fi recupe-
rata niciodata.

O alta sursi de confuzie Th ceea ce priveste reversibilitatea se afla Tn concep-
tul Tnsusi de proces. Oricét ar parea de ciudat, procesul din intregul univers este
un concept mult mai transparent decét cel a unui singur microorganism. Simpla
idee de proces partial impune, Tn mod necesar, efectuarea de cupiuri in intreg.
Aceasta, asa cum am aratat, creeaza probleme inextricabile. Dar cel putin nu
vom scipa din vedere locurile unde ar trebui sa fie efectuate. Este 0 mare dife-
renta daca din exemplul lui Needham viata este continuta intr-un singur miceliu
proteinic sau Tntr-un numar nelimitat de asemenea micelii. Pentru ca, Tn primul
caz, exista motive serioase de a considera procesul drept irevocabil; Tn timp ce
al doilea proces este, fira indoiaa, ireversibil.

2. Evolurie, irevocabilitate si sigeatd a timpului. Tntrucét stiinta a inceput s
vorbeasca de evolutie mai Tntai n legatura cu fenomenele biologice, in general,
intelegem, prin evolutie , istoria unui sistem care suferd transformdri ire-
versibile® 3. (De fapt, termenul ar trebui sa fie, irevocabile”.) Existentaunor legi
ale evolutiei Tn natura depinde de existenta sau inexistenta fenomenelor irevoca-
bile: doar existenta unor fenomene ireversibile — Tn sens restrans — nu este sufi-
cienta. Negarea legilor evolutiel prin existenta unei reversibilitatii universale,
cum proclamia mecanica statistica, este cu atédt mai puternica. Astfel, multi
oameni de stiintd au fost determinati sa sustind ca evolutia este aparenta: un
fenomen poate sau nu sa apara carezultat a evolutiei in functie de unghiul din
care il privim sau de cunostintele de care dispunem.

2 Tezedin articolul lui Needham serefera clar laal doileaproces. Viciul siu este evi-
dent: din faptul ca acest proces nu este irevocabil, el gunge la concluzia ca este ire-
versibil.

3 Alfred A. Lotka, Elements of Physical Biology, Baltimore, 1925, p. 24.
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An epitome of this relativist position is Karl Pearson’s argument that to an
observer traveling away from the earth at a greater speed than light, events on
our planet would appear in the reversed order to that in which they have actual-
ly occurred heret. The fact that since Pearson wrote we have learned that the
speed of light cannot be exceeded does not destroy the gist of his argument. The
gist is that evolution is appearance because any movie can be projected in two
ways, “forward” and “backward”. How can we then ascertain which is the right
way?

Unguestionably, Pearson’s argument implies the duality of Time. But amore
serious fault isthat it fails to explain what is the basis of “forward” and “back-
ward”. In other words, assuming that we are given the individual frames uncon-
nected, how can we splice them in the correct order? If we cannot, then there is
no Time at al in nature.

The truly unique merit of Classical thermodynamics is that of making per-
fectly clear the problem of Time in relation to nature. A basis of Time in nature
requiresthis: (1) given two states of the universe, S; and S,, there should be one
general attribute which would indicate which state is later than the other, and (2)
the temporal order thus established must be the same as that ascertained by asin-
gle or collective human consciousness assumed to be contemporary with both S
and S,. It is elementary then that, since the stream of consciousness moves only
“forward”, the corresponding attribute must reflect an irrevocable process.

Actualy, without atime's arrow even the concept of mechanical reversibility
loses al meaning. The tables should, therefore, be turned. It behooves the side
claiming that evolution is a relative aspect to show how, if there is no irrevoca
ble process in nature, one can make any sense of ordinary temporal laws. To
return to the movie analogy, a movie of a purely mechanical phenomenon — say,
the bouncing of a perfectly elastic ball — can be run in either direction without
anyone's noticing the difference. A biologist, however, will immediately become
aware of the mistake if amovie of acolony of protein micellaeisrunin reverse.
And everyone would notice the error if the movie of a plant germinating from
seed, growing, and in the end dying, is run in reverse. However, that is not the
whole difference. If the frames of each movie are separated and shuffled, only
in the last case can we rearrange them in exactly the original order. This
rearrangement is possible only because the life of a single organism is an irrev-
ocable process. As to the other two processes mentioned, the first is reversible,
the second irreversible.

Two important observations should now be made. First, if the movie of the
micellae is irreversible it is because the process filmed consists of a series of
overlapping irrevocable processes, the lives of the individua micellae. Second,
if the first two movies have in the background an irrevocable process — say, that

4 Karl Pearson, The Grammar of Science (Everyman Library edn., London, 1937),
pp.343-344.
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O ilustrare a acestei conceptii relativiste este ipoteza lui Karl Pearson dupa
care unui observator care se indeparteaza de pamant cu o viteza mai mare decét
vitezaluminii, evenimentel e de pe planeta noastra i-ar apareaintr-o ordineinver-
si celei In care ele se produce Tn mod real aici®. Faptul ci, de cand a scris
Pearson acest lucru, noi am aflat ca viteza luminii nu poate fi depasita nu
anuleaza esenta argumentului siu, anume ci evolutia este aparenta, deoarece
orice film poate fi proiectat in doua feluri, ,,inainte" si ,inapoi“ si nu putem afla
care este felul corect.

Fara indoiala, teza lui Pearson presupune dualitatea timpului. Dar o eroare si
mai grava este faptul ca e nu explica ce fundament au termenii ,inainte” si
»napoi“. Cu alte cuvinte, presupunand ca secventele individuale ni se dau
neconectate ntre ele, cum putem sd le aranjam Tn ordinea corectd? Daci nu
reusim acest lucru, Tnseamna ca Tn natura nu exista timp.

Singurul merit cu adevarat unic a termodinamicii clasice este acelaca eaelu-
cideaza pe deplin problematimpului Tn raport cu natura. O baza pentru existenta
timpului Tn naturd presupune doua lucruri: (1) daci sunt date doui stari ale uni-
versului, S; si S,, trebuie sa existe un atribut general care sa indice care stare este
posterioara celeilate si (2) ordineatemporala stabilita astfel trebuie sa fie lafel
ca aceea determinata de o constiinta umana unica sau colectiva considerata ca
fiind contemporana atét cu S, cét si cu S,. Este un lucru elementar ca, deoarece
fluxul constiintel nu se deplaseaza decéd ,inainte*, atributul corespunzitor
reflecta un proces irevocabil.

In fapt, fara o sigeata a timpului, chiar si conceptul de reversibilitate
mecanica si pierde orice sens. Prin urmare, planurile trebuie inversate. Ti incum-
ba partii care sustine ca evolutia este ceva relativ si demonstreze cum, daca n
natura nu exista procese irevocabile, mai pot avea vreun sens legile temporale
obisnuite. Revenind la analogia cu filmul, un film despre un fenomen pur
mecanic — sa zicem, salturile unei mingi perfect elastice — poate fi rulat in orice
sens, fara casa poata fi sesizata diferenta. Un biolog Tsi va dainsa imediat seama
de eroare, daca un film despre o colonie de micelii proteinice este proiectat
invers. Si oricine vaintelege eroarea, daca filmul despre germinareaunei plante,
crestereasi Tn final moartea sa este proiectat in sensinvers. Aceasta nu epuizeaza
insa toata diferenta. Daca secventele unui film sunt separate si amestecate,
numai in ultimul caz putem sa le rearanjam exact h ordinea originara. Aceasta
reordonare nu este posibila decét deoarece viata unui organism unic este un pro-
cesirevocabil. Tn ceea ce priveste celelalte doui procese mentionate, primul este
reversibil, iar a doilea, ireversibil.

Acum, trebuie sa facem doua observatii importante. Prima, daca filmul des-
pre micelii este ireversibil, acest lucru se datoreaza faptului ci procesul filmat
consta dintr-o serie de procese irevocabile care se suprapun, respectiv vietile
miceliilor individuale. A doua, daca primele doua filme au labaza un procesirevo-

4 Karl Pearson, The Grammar of Science, London, Everyman Library edn., 1937, p.
343-344.
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of asingle plant — then their individual frames too can be rearranged immedi-
ately in the exact original order. The point isthat only in relation to an irrevoca
ble process do reversibility and irreversibility acquire a definite meaning.

3. From Part to Whole. An outsider may be surprised to see that the debate
concerning the issue of Classical vs. statistical thermodynamics turns around the
prediction each theory makes about the fate of the universe. The initiated knows
that the reason is that no operational difference has yet been discovered between
the two theories. Physicists work equally well with either, according to individ-
ua preferences:. the literature covers both. But since an acid test of any predic-
tion concerning the fate of the entire universe iswell beyond our reach, opinions
on which of the two theoriesis more verisimilar have been influenced mainly by
the subjective intellectual appeal of each prediction. However, neither the pic-
ture of a universe irrevocably racing toward a Heat Death nor that of a universe
devoid of temporal order seems particularly attractive. Undoubtedly, it is equal-
ly hard to admit that the Gods could create but a finite Existence or that, as
Einstein once said, they only play dice continuously®.

Law extrapolation is the very soul of cosmology. However, the extrapolation
of the Entropy Law — Classical or statistical — to the cosmic scale is particularly
vulnerable because very likely the error thus committed is of aqualitative nature.
Bridgman, who favours the Classical approach, has set forth some reasons to
challenge the cosmic application of the Entropy Law. Moreover, he admitted —
just as did Boltzmann, the founder of statistical mechanics—that in some sectors
of the universe and for some periods of time entropy may very well decrease’.
Perhaps still more interesting is one thought of Margenau’s. He raised the ques-
tion of whether even the Conservation Law appliesto the entire universe: “If cre-
ation of matter-energy takes place ... al our speculations [about the fate of the
universe] are off””.

All these thoughts seem now prophetic. For they all concur with the recently
ventilated hypothesis — mentioned earlier in section 7 of my Chapter Two,
“Concepts, Numbers, and Quality” — that matter is continuously created and
annihilated. From this hypothesis there emerges a universe that neither decays
irrevocably nor is deprived of temporal order. It isauniverse consisting of acon-
gregation of individual worlds, each with an astronomically long but finite life,
being born and dying at a constant average rate. The universe is then an ever-
lasting steady state which, like any stationary population, does not evolve®. Not
only itstotal energy but also its total entropy must remain constant, or nearly so.

5 Reported by Niels Bohr, Atomic Physics and Human Knowledge (New York,
1958), p. 47.

6 P W. Bridgman, The Nature of Thermodynamics (Cambridge, Mass., 1941), pp.
148 ff; Bridgman, Reflections of a Physicist (2nd edn., New York, 1955), pp. 263 ff.

7 H. Margenau, The Nature of Physical Reality (New York, 1950), p. 283.

8 Cf. Fred Hoyle, Astronomy (New York, 1962), pp. 300 ff.
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cabil —sa zicem, acelad unei plante unice —atunci si imaginile lor individuale pot
fi rearanjate imediat exact in ordineainitiala. Numai Tn raport cu un proces irevo-
cabil, atét reversibilitatea cét si ireversibilitatea dobandesc un sens precis.

3. Dela parte la intreg. Un observator din afard ar putea fi surprins si con-
state ca discutia privind problema: termodinamica clasica versus termodinamica
statistica se invarte n jurul predictiei pe care ambele teorii o fac despre soarta
universului. Pentru cel initiat, aceasta se explica prin faptul ca inca nu a fost
descoperita vreo diferenta operationala intre cele doua teorii. Fizicienii lucreaza
lafel de bine cu amandoua, Tn functie de preferintele individuale: literatura de
speciaitate se ocupa de ambele. Cum Tnsa o testare decisiva a oricarel predictii
privind soarta Tntregului univers depaseste cu mult puterile noastre, opiniile
despre gradul de verosimilitate al celor doua teorii sunt influentate mai ales de
atractivitateaintelectuala subiectiva afiecarei predictii. Trebuie spusinsa ca nici
imaginea unui univers precipitandu-se irevocabil spre moarte termica, nici aceea
aunui univers lipsit de ordine temporalda nu pare deosebit de atractiva. Desigur
estelafel de greu sa admiti ca zeii nu pot zamisli decét o existenta finita sau, asa
cum spunea Einstein candva, ca el nu fac decét sa dea cu zarul tot timpul®.

Extrapolarea legilor este insusi sufletul cosmologiei. De notat insa ca, extra-
polarealegii entropiei — clasica sau statisticd — la scard cosmici este deosebit de
vulnerabila deoarece este foarte posibil ca eroarea comisa astfel sa fie de natura
calitativa. Bridgman, care este partizanul abordarii clasice, a enuntat céteva
motive pentru care legea entropiel n-ar avea aplicabilitate la nivel cosmic. Mai
mult, el admitea— casi Boltzman, fondatorul mecanicii statistice — ca, in unele
sectoare ale universului si in anumite perioade de timp, entropia ar putea la fel
de bine si se reduca®. Poate si mal interesanta este o idee alui Margenau. El a
formulat intrebarea daca Tnsasi legea conservarii se aplica la intregul univers:
,Daca crearea de materie energie are loc ... toate speculatiile noastre [despre
soarta universului] devin de prisos*’.

Toate aceste reflexii par acum profetice. Caci ele concorda, toate cu ipoteza
vehiculata recent — mentionata in paragraful 7, capitolul 2 Concepte, numere si
calitate — dupa care materia este creata si distrusa continuu. Din aceasta ipoteza,
rezulta un univers care nici nu se degradeaza irevocabil si nici nu este lipsit de
ordine temporala. Este un univers care consta dintr-o congregare de lumi indi-
viduale, fiecare cu o viata lunga din punct de vedere astronomic, dar finita, care
se naste si moare ntr-un ritm mediu constant. Universul este deci o stare
stationara eterna, care, ca orice populatie stationara, nu evolueaza®. Nu numai
energiasatotala, ci si entropia satotala trebuie sa ramana constanta sau aproape
constanta.

5 Mentionata de Niels Bohr, Atomic Physics and Human Knowledge, New York,
1958, p. 47.

6 P. W. Bridgman, The Nature of Thermodynamics, Cambridge, Mass., 1941, p. 148
si urm.; Bridgman, Reflections of a Physicist, 2nd edn., New York, 1955, p. 263 si urm.

7 H. Margenau, The Nature of Physical Reality, New York, 1950, p. 283.

8 Cf. Fred Hoyle, Astronomy, New York, 1962, p. 300 si urm.
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In this picture, atime's arrow must come from some individual component if
from anything. We are thus back to one of the oldest tenets. What is everlasting
cannot evolve (change); evolution is a specific trait of that which is born and
dies. In other words, evolution is the process that links birth to death: it islifein
the broadest sense of the term. Witness the fact that even the whole universe
must have a transient life between Creation and Heat Death it” if is to be an
evolving entity as pictured by the Classical Entropy Law.

The transparent principle that death is later in time than the birth of the same
individual— be it a galaxy, a biological species, or a microscopic cell — does not
suffice, however, to establish a complete chronology even if we beg such trou-
blesome questions as whether birth and death can be operationally recognized as
point-events. For a complete chronology we need a continuous time's arrow of
at least one category of individuals the lives of which overlap without interrup-
tion®. If such atime's arrow can be found, then, the cosmic panoramais as sim-
ple as our movie of protein micellae: the process of the entire universe is
unidirectional, i.e., irreversible, because that of its individual members is ir-
revocable.

4. Evolution: A Dialectical Tangle. Paradoxical though it may seem, the evo-
lution of the simplest micro-organism raises far more formidable i ssues than that
of the whole universe. The Whole needs no boundaries to separate it from its
Other, for there is no other Whole. And since there is no Other, we need not ask
what sameness means for the Whole. A partial process, on the other hand,
requires some conceptua cuts in the Whole. Cutting the Whole, as | have
observed earlier, creates endless difficulties.

To begin with, across any boundary we may draw in space, time, or society,
there is some traffic between the two domains thus separated. Hence, we get
three partial processes instead of two, a contrariety to which little attention has
been paid. The widespread practice isto ignore completely the processes one ini-
tially intended to separate and to reduce the whole picture to the traffic across
the boundary. This flow-complex, as | have called it (section 4 in the preceding
chapter), clearly throws away the baby with the bath water®.

Most social scientists are fully aware of a second difficulty. A separated (par-
tial) process must have an individuality; otherwise we cannot ascertain which
facts belong to one and the same process. The idea that an individual processis
determined by the very setting of its boundaries, unfortunately, does not always

9 This condition should be related to the manner in which the historical conscious-
ness is formed, as explained above in section 10 of my preceding chapter.

10 In an earlier paper, “The Aggregate Linear Production Function and Its Appli-
cation to von Neumann's Economic Model”, in Activity Analysis of Production and
Allocation, ed. T. C. Koopmans (New York, 1951), pp. 100-101, | touched briefly upon
the inadeguacy of representing a process only by either flows or stocks. A more detailed
analysis of the issue isincluded in the author’s forthcoming monograph Process, Value,
and Development.
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In acest tablou, o sigeata a timpului ar trebui si provina, daci provine de
undeva, dintr-o componenta individuala. Ne Tntoarcem astfel la una dintre cele
mai vechi teorii. Ceea ce este etern nu poate evolua (nu se poate schimba);
evolutia este o trasatura specifica a ceea ce se naste si moare. Cu alte cuvinte,
evolutia este procesul care leaga viata de moarte; ea este viata ih sensul cel mai
larg a termenului. Chiar si Tntregul univers trebuie sa aiba o viata trecatoare,
cuprinsa intre creatie si moartea termica, daca el este o entitate supusa evolutiei,
asacum 1l reprezinta legea clasica a entropiel.

Principiul transparent conform ciruia moartea este posterioari Tn timp
nasterii aceluiasi individ — fie ca e vorba de o galaxie, o specie biologica sau o
celula microscopica — nu este, totusi, suficient pentru a stabili o cronologie com-
pletd, chiar daca lasam la o parte asemenea probleme dificile, cum ar fi Tntre-
barea dacid nasterea si moartea pot fi recunoscute operational ca evenimente
punctual e. Pentru o cronologie completa, avem nevoie de sigeata unui timp con-
tinuu pentru cel putin o categorie de indivizi ale ciror vieti se suprapun fara
ntrerupere®. Daca putem gasi 0 asemenea sigeata a timpului, atunci panorama
cosmica devine lafel de simpla cafilmul nostru despre miceliile proteinice: pro-
cesul din Tntregul univers este unidirectional, adica ireversibil, deoarece acela al
membrilor sai individuali este irevocabil.

4. Evolusia: un hdris dialectic. Oricét ar parea de paradoxal, evolutia celui
mai simplu microorganism pune probleme mult mai mari decét aceea a intregu-
lui univers. Tntregul nu are nevoie de frontiere care si 1l separe de un atul, pen-
tru ca nu exista un alt intreg. Si fiindca nu exista un altul, nu trebuie sa ne intre-
bam ce inseamni identitate pentru un asemenea intreg. Dimpotriva, un proces
partial impune unele decupaje conceptual e in intreg. Cupiurile operate pe intreg,
asacum am mai aratat, genereaza dificultati nesfarsite.

Sa incepem cu faptul ca, prin orice frontiere pe care le putem trasa’in spatiu,
n timp sau Tn societate, exista un anumit trafic Tntre cele doua domenii separate
astfel. Ca urmare, obtinem trei procese partiale in loc de doua, o dificultate
careia i se acorda putina atentie. Practica raspandita este de a ignora complet
procesele pe care am incercat si le separam initial, reducand intregul caz latrafi-
cul transfrontalier. Este clar ca acest complex de fluxuri, dupa cum I-am numit
eu (paragraful 4 din capitolul precedent), nu face decét si arunce copilul o dati
cu apa din copaie®.

Cei mai multi cercetatori din stiintele sociale sunt perfect constienti si de o a
douadificultate. Un proces (partial) distinct trebuie si aiba o individualitate; alt-

9 Aceasta conditie trebuie legatda de modul n care seformeaza constiintaistorica, asa
cum am aratat in paragraful 10 din capitolul anterior.

10 Tntr-o lucrare mai veche, The Aggregate Linear Production Function and Its
Application to von Neumann’s Economic Model, in Activity Analysis of Production and
Allocation, ed. T. C. Koopmans, New York, p. 100-101, m-am ocupat pe scurt despre
faptul ca este inadecvat sa reprezinti un proces fie numai prin fluxuri, fie numai prin
stocuri. O analizda mai detaliatd a problemei va apiarea in monografia autorului, Tn curs
de aparitie, Process, Value, and Development.
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work. If we still want to look at an oak’s growing from an acorn as an individ-
ual process, we must admit that an ordinary feature of a partial process is the
changing of its own boundary. Perhaps the point is more eloquently illustrated
by the well-known difficulties of defining an individual plant or, especialy, an
individual firm so asto allow for variations in size. No doubt, the concept of an
individual process is the most staggering of all.

The preceding remarks are borne out by the fact that the isolated system has
ultimately become the unique reference for al propositions of theoretical
physics. Of course, this manner of circumventing the difficulties of a partia
process was made possible only because a physical universe can be reproduced
in miniature and with some satisfactory approximation in the laboratory. Other
disciplines are not as fortunate. Biologists too have experimented with isolated
processes containing some organisms together with a part of environment.
However, the great difference is that such an isolated process is far from being
aminiature simulation of the actual process.

Experimenting with isolated systemsin biology has reconfirmed —if reconfir-
mation was needed — that the evolution of the biosphere necessarily implies the
evolution of the environment. To speak of biological or social evolution in a
nonevolutionary environment is a contradiction in terms. Ceteris paribus, the
indispensable ingredient of every physical law is poison to any science concerned
with evolutionary phenomena. Evolutionary changes cannot be seen except in an
isolated, at least quasi-isolated, system. Perhaps in some domains it might be
unscientific to experiment with wholes because, as Popper argues, we cannot thus
impute effects to individual causes™. That does not apply, however, to evolution
which isinseparable from the Whole. Witness the fact that the only case in which
we were able to formulate an evolutionary law is that of the whole universe.

All effortsto discover atime'sarrow in the life (evolution) of a single organ-
ism or a species considered in isolation have remained vain. Beyond the intricate
gualitative aspects of such lives, biology has found only a dualist principle:
growth and decay, or anabolism and catabolism. To be sure, both anabolism and
catabolism consist of physico-chemical processes, but the dualism comes from
the fact that the two phases are not governed by the same category of laws. And
though we know that during growth anabolism exceeds catabolism and that the
reverse happens during decay, there is no purely physico-chemical explanation
of the reversal®.

11 Karl R. Popper, The Poverty of Historicism (Boston, 1957), p. 89.

12 The burning of sugar in a biological structure is, no doubt, a physico-chemical
process; yet only in such a structure can it take place without burning the whole struc-
ture at the same time. Moreover, some biochemical processes go in the “wrong” direc-
tion of thereaction. Cf. H. F. Blum, Time's Arrow and Evolution (Princeton, 1951), p. 33
and passim; L. von Bertalanffy, Problems of Life (New York, 1952), pp. 13-14.

13 Bertalanffy, p. 137. According to P. B. Medawar, The Uniqueness of the Individual
(New York, 1958), chaps. i-ii, even death is a physico-chemical puzzle.
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fel, nu putem stabili care fapte tin de unul si acelasi proces. Ideea ca un proces
individual este determinat de Tnsusi cadrul stabilit limitelor sale nu e valabila
Tntotdeauna, din pacate. Daca, insa, dorim sa privim crestereaunui stejar pornind
de la o0 ghinda ca proces individual, trebuie sa acceptam ca o caracteristica
obisnuita a unui proces partial este modificarea propriei sale frontiere. Acest
lucru este poate mai bineilustrat de dificultatile bine cunoscute ale definirii unei
instalatii industriale sau, astfel Tncét sa fie posibile variatiile de dimensiune. Fara
Tndoiald, conceptul de proces individual este cel mai complet dintre toate.

Remarcelede mai sus se sprijina pefaptul ca sistemul izolat devine, finalmente,
unicul element de referinta pentru toate propozitiile din fizica teoretica. Desigur,
aceasta maniera de ocolire a dificultatilor unui proces partial a devenit posibila
numai datorita faptului ca in laborator un univers fizic poate fi reprodus Th mini-
atura cu o aproximatie destul de satisfacatoare. Alte discipline nu au aceasta sansi.
Si biologii fac experiente cu proceseizolate cuprinzand unel e organisme impreuna
cu o parte din mediul lor. Totusi, marea diferenta este aceea ca un asemenea pro-
cesizolat este departe de areprezenta o simulare Th miniatura a procesului real.

Experimentele cu sisteme izolate din biologie au reconfirmat — daca mai era
nevoie — ca evolutia biosferei presupune in mod necesar si evolutia mediului. A
vorbi de evolutie biologica sau sociala ntr-un mediu care nu cunoaste evolutie
reprezinta o contradictie in termeni. Ceteris paribus, ingredientul indispensabil
al oricarei legi fizice este mortal n cazul stiintelor care se ocupa cu fenomenele
de evolutie. Modificarile evolutive nu pot fi observate decét intr-un sistem izo-
lat sau macar cvasiizolat. Poate ca in unele domenii este nestiintific si se experi-
menteze pe un Tntreg, deoarece, asa cum sustine Popper, nu putem atunci sa
imputam efectele unor cauze individuale™. Acest lucru nu este valabil nsa si in
cazul evolutiel, inseparabile de Intreg. O dovedeste faptul ca singurul caz cand
putem sa formulam o lege a evolutiei este cel a Tntregului univers.

Toate eforturile de a descoperi 0 sigeata a timpului in viata (evolutia) unui
singur organism sau aunei singure specii privite izolat raman sterile. Dincolo de
aspectele calitative complexe ae unor asemenea forme de viatd, biologia nu
descopera decét un principiu dualist: cresterea si degradarea sau anabolismul si
catabolismul. Desigur, atét anabolismul, cét si catabolismul constau din procese
fizico-chimice, nsd dualismul izvoraste din faptul ca aceste doua faze nu sunt
guvernate de aceeasi categorie de legi*>. Si desi stim ca Tn timpul cresterii
anabolismul depaseste catabolismul si ca fenomenul invers se produce in timpul
degradarii, nu exista nicio explicatie pur fizico-chimica a acestui fenomen?2,

11 Karl R. Popper, The Poverty of Historicism, Boston, 1957, p. 89.

12 Arderea de zahar ntr-o structura biologica este, desigur, un proces fizico-chimic;
dar numai ntr-o asemenea structura poate avea € loc fara arderea ntregii structuri n
acelasi timp. Tn plus unele procese biochimice o iau In directia , gresitd* areactiei. Cf.
H. F. Blum, Time's Arrow and Evolution, Princeton, 1951, p. 33 si passim; L. von
Bertalanffy, Problems of Life, New York, 1952, p. 13-14.

13 Bertalanffy, p. 137. Dupa P. B. Medawar, The Uniqueness of the Individual, New
York, 1958, cap. I-11, chiar si moartea este un mister fizico-chimic.
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As expected, entropy does enter into the picture but not as atime's arrow: it
decreases during growth and increases during decay. Therefore, even if we were
able to determine the entropy level of an organism we still could not say which
of two states is earlier. We would also have to know whether entropy isincreas-
ing or decreasing in each situation. But this knowledge already presupposes a
time's arrow.

The number of biochemical phenomena expressed by numerical formulae is
continually increasing, but none of these formulae offers abasis for a biological
time's arrow*. This, without much doubt, is why no description of an individual
or collective organism is complete and meaningful unless these quantitative
results are, first, related to the stream of consciousness and, then, cemented into
a single picture by an immense dose of quality. For biology, and even more for
asocia science, to excommunicate diaectical concepts would therefore be tan-
tamount to self-imposed paralysis.

5. Evolution Is Not a Mystical Idea. The preceding analysis was intended
only to pinpoint the epistemological difficulties of the concept of evolution and
their reflection upon the study of evolutionary processes. Nothing isfurther from
my thought than to suggest thereby that evolutionisamystical concept. To make
this point clear, let me return to the picture of the universe as a steady popula-
tion of evolving individual worlds, a picturewhich, | believe, isintellectually far
more satisfying than its alternatives. Certainly, this picture no longer compels us
to believe in absolute novelty.

For in a steady state nothing fundamentally new can happen: essentially the
same story is told over and over again by each transient world. We need no
longer assume that the laws of nature change over Time, some applying only
before ylem turned into matter, others only thereafter. Complete knowledge no
longer constitutes the exclusive privilege of a divine mind capable of discerning
in the protogalactic ylem the distant emergence of man, nay, of superman. A
demon having only an ordinary mind deprived of any clairvoyance, but lasting
millions of eons and capable of moving from one galaxy to another, should be
able to acquire a complete knowledge of every transient process, just as a biol-
ogist can arrive at adescription of thetypical life of anew strain of bacteria after
observing alarge number passing from birth to death. The principle “what holds
on the average for one holds for all” would apply in both cases.

But, perhaps, the exceptional properties with which we have endowed our
demon violate some (unknown) laws of nature, so that its existence is confined
to our paper-and-pencil operations. Be this as it may, even the most optimistic
expectations do not justify the hope that mankind might in the end fulfil the
exceptional conditions with which we have endowed our demon. With a life
span amounting to no more than a blink of a galaxy and restricted within a speck

14 For avery instructive — by necessity somewhat technical — analysis of this prob-
lem see Blum, just cited.
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Asa cum era de asteptat, entropia face si ea parte din tablou, dar nu ca o
sageatd a timpului: ea se reduce n timpul cresterii si sporeste in timpul degra-
darii. Prin urmare, chiar daca am putea sa determinam nivelul de entropie al unui
organism, tot nu am putea spune care dintre cele doua stari este anterioara. De
asemenea, mal trebuie si stim daca entropia creste sau scade in fiecare dintre
situatiile respective. Dar aceasta cunoastere presupune deja o sageata atimpului.

Numarul de fenomene biochimice exprimate prin formule cifrice creste con-
tinuu, dar nici una dintre aceste formule nu oferd o baza pentru o sigeata bio-
logica atimpului*. latd de ce, e cam greu de presupus ca o descriere a organis-
mului individual sau colectiv poate fi completa si semnificativa, daca aceste
rezultate cantitative nu sunt, mai intéi, raportate la fluxul constiintei si, apoi,
incluse intr-un tablou unic, printr-o imensa doza de calitate. Pentru biologie, dar
a fortiori pentru stiintele sociale, excluderea conceptelor dialectice ar echivala
Cu autocondamnarea la paralizie.

5. Evolutia nu e o idee misticd. Analiza de mai sus afost menita sa sublinieze
dificultatile epistemol ogice a e conceptului de evolutie si reflectarealor in studi-
ul proceselor evolutive. Departe de mine gandul de a sugera prin aceasta ca
evolutia ar fi un concept mistic. Pentru a face c& mai multa lumina in aceasta
privinta, sa revenim laimaginea unui univers format dintr-o populatie constanta
de lumi individuale n evolutie, imagine care, cred eu, este mult mai satisfaca-
toare din punct de vedere intelectual decét aternativele sale. Desigur, aceasta
imagine nu ne mai obliga sa credem Tn noutatea el absoluta.

Tntr-o stare stationara, nimic fundamental nou nu se poate intampla: Tn esenta,
aceeasi poveste este spusa si raspusi de fiecare lume trecatoare. Nu mai trebuie
si presupunem ci legile naturii se schimba n timp, unele fiind valabile doar
fhainte ca plasma primordiala si devina materie, atele numai dupa aceea.
Cunoasterea deplind nu mai constituie apangjul exclusiv a unui spirit divin
capabil sa discearna Tn haosul protogalactic aparitia candva departe in viitor a
omului, daca nu chiar asupraomului. Un demon dotat doar un spirit obisnuit, lip-
sit de orice clarviziune, dar care traieste milioane de eoni si este capabil si se
deplaseze de la o0 galaxie la alta, va putea si gjungi la cunoasterea deplina a
oricarui proces tranzitoriu, asa cum un biolog poate sa descrie viatatipica a unei
noi specii de bacterii, dupa observarea unui numar mare de bacterii de la nastere
péani la moarte. Principiul conform caruia ,, ceea ce este valabil Th medie pentru
unul este valabil pentru toti“ s-ar aplicain ambele cazuri.

Poate Tnsa ca Tnsusirile exceptionale cu care |-am Tnzestrat pe demonul nos-
truincalca unele legi (necunoscute) ale naturii, astfel Tncét existentalui este limi-
tata la exercitiile noastre ,,de gandire“. Oricum ar fi, nici cele mai optimiste
asteptari nu justifica speranta ca omenirea va putea, finalmente, sa indeplineasca
conditiile exceptionale cu care I-am inzestrat pe demonul nostru. Cu o durata de

14 Pentru o0 analiza edificatoare — Th mod necesar, prea tehnica — a acestei probleme,
vezi Blum, citat mai sus.
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of space, mankind is in the same situation as a pupa destined never to witness a
caterpillar crawling or a butterfly flying. The difference, however, is that the
human mind wonders what is beyond mankind’s chrysalis, what happened in the
past and, especialy, what will happen in the future. The greatness of the human
mind is that it wonders. He “who can no longer pause to wonder and stand rapt
in awe” — as Einstein beautifully put it —“is as good as dead”*. The weakness
of the human mind is the worshiping of the divine mind, with the inner hope that
it may become almost as clairvoyant and, hence, extend its knowledge beyond
what its own condition alows it to observe repeatedly.

It is understandable then why the notion of the unique event causes intellec-
tual discomfort and is often assailed as wholly nonsensical. Understandable also
isthe peculiar attraction which, with “the tenacity of original sin” (as Bridgman
put it), the scientific mind has felt over the years for all strains of mechanistic
dogmas'®; there is solace in the belief that in nature there is no other category of
phenomena than those we know best of all. And, of course, if change consisted
of locomotion alone, then evolution would be a mystical notion without placein
scientific knowledge. However, as we have seen through some of the preceding
sections, it isfar more mystical to believe that whatever happens around or with-
in usistold by the old nursery rhyme:

Oh, the brave old Duke of York

He had ten thousand men;

He marched them up to the top of the hill,
And marched them down again.

And when they were up, they were up,

And when they were down, they were down,
And when they were only half way up,
They were neither up nor down®’.

If evolution of large organizations and, especially, of our own species seems
somewhat of amystery, it is only for two reasons> first, not all natural phenom-
ena follow the pattern of the rhyme, and second, the condition of mankind is
such that we can observe nature only once, or more exactly, only in part. Some
have seen an irreducible paradox of infinite regression in the problem of evolu-
tion. The study of the evolution of human society, it is argued, includes the study
of that study itself*. That there is a contradiction in any self-evolution study is
beyond question. But in the absence of absolute novelty the concept of evolution
involves no paradox, as can be easily seen from the fact that any human can

15 Quoted in The Great Design, ed. F. Mason (New York, 1936), p. 237.

16 P. W. Bridgman, The Logic of Modern Physics (New York, 1928), p. 47.

17 The Oxford Dictionary of Nursery Rhymes (Oxford, 1951), p. 442. My initial
sourceisA. S. Eddington, The Nature of the Physical World (New York, 1943), p. 70.

18 E.g., Popper, Poverty of Historicism, p. 80 and passim.
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viata care nu inseamna mai mult decét o clipita din existenta unei galaxii si este
limitatd la o fardma de spatiu, omenirea se afla in situatia unei crisalide sortite
sa nu vada niciodata o omida care se téraste sau fluturele care zboara. Diferenta
0 constituie Tnsd faptul ca spiritul omului se intreabi ce se afla dincolo de crisa
lida umana, ce s-a Tntmplat in trecut si, Tn specia, ce se va intdmplain viitor.
Grandoarea spiritului uman vine din faptul ca el isi pune intrebari: ,, Cel care nu-
si mai oferd ragazul pentru a-si pune intrebari si a se lasa cuprins de o teama
respectuoasa“ —cum spunea Einstein atét de frumos —, este mort de-a binelea' .
Slabiciunea spiritului uman vine din admiratia sa pentru spiritul divin, cu spe-
ranta ascunsa ca ar putea agjunge la o clarviziune aproape la fel de mare si,
astfel, sa si extinda cunoasterea dincolo de ceea ce propria sa conditie i permite
sa observe Tn mod repetat.

Tn aceste conditii, este de Tnteles de ce notiunea de eveniment unic produce
disconfort intelectual si este deseori considerata cafiind complet lipsita de sens.
Este, de asemenea, de inteles atractia deosebita pe care, cu , tenacitatea pacatu-
lui originar* (cum spunea Bridgman), spiritul stiintific a ressimtit-o de-a lungul
anilor pentru toate soiurile de dogme mecaniciste’®, ne consolam cu gandul ca
Tn natura nu exista alte categorii de fenomene decét cele pe care le cunoastem
cel mai bine. Si, desigur, dacid schimbarea ar consta doar din miscare, atunci
evolutiaar fi un concept mistic care nu si-ar avealocul in cunoasterea stiintifica.
Asacum am vizut insa din unele paragrafe precedente, este si mai mistic sa crezi
Ca tot ceea ce se intdmpla Tn jurul nostru si Tn noi este cuprins Tntr-un vechi can-
tec de leagan:

Batranul si bravul duce de York

Comanda zece mii de oameni;

Si-i punea sa marsaluiasca pana in varf de deal,
Si apoi din nou lavale.

Si cand gjungeau sus, € erau sus,

Si cand gjungeau jos, e erau jos,

Dar cand erau lajumatate de drum,

Ei nu erau nici sus, nici jos".

Daca evolutia unor forme mari de organizare si, Tn special, a propriel noastre
Specii pare cam misterioasa, acest lucru se intdmpla din doua motive: primul, nu
toate fenomenele naturale urmeaza tipicul din céntec si, a doilea, conditia
umana fiind cum este, noi observam natura numai o singura data sau, mai exact,
doar partial. Unii vad in problema evolutiel un paradox ireductibil de regresie
infinita. Studiul evolutiei societatii umane, sustin acestia, include si studiul
studiului Tnsusi®. Ca exista o contradictie Tn orice studiu a autoevolutiei este un

15 Citat Tn The Great Design, New York, ed. F. Mason, 1936, p. 237.

16 PW. Bridgman, The Logic of Modern Physics, New York, 1926, p. 47.

17 The Oxford Dictionary of Nursery Rhymes, Oxford, 1951, p. 442. Sursa mea
initiala afost A. S. Eddington, The Nature of the Physical World, New York, 1943, p. 70.
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learn alot about his own life by observing other humans during various phases
of the same life pattern, The predicament of any evolutionary science derives
from the fact that mankind has no access to observing other “mankinds’ — of
which there must be a multitude at all times in nature if the universe is a steady
going concern subject to Time-less laws.
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lucru neindoios. Dar Tn absenta noutitii absolute, conceptul de evolutie nu com-
porta nici un paradox, asa cum se poate vedea usor din faptul ca orice fiinta
umana poate sa afle multe despre propria sa viata observand ate fiinte umanein
diversele faze ale aceluiasi proces vital. Situatia ingratd a oricarel stiinte a
evolutiei se datoreaza faptului ca omenirea nu are acces la observatia altor
»omeniri“ — care ar trebui sa fie cu duiumul in natura n orice moment — daca
universul este ceva stationar supus unor legi atemporale.

18 De exemplu, Popper, Poverty of Historicism, p. 80 si passim.



FIVE

GENERAL CONCLUSIONS
FOR THE ECONOMIST

1. From the Sruggle for Entropy to Class Conflict. One point of the agitated
history of thermodynamics seems to have escaped notice altogether. It isthe fact
that thermodynamics was born thanks to a revolutionary change in the scientif-
ic outlook at the beginning of the last century. It was then that men of science
ceased to be preoccupied almost exclusively with celestial affairs and turned
their attention also to some pedestrian problems.

The most prominent product of this revolution is the memoir by Sadi Carnot
on the efficiency of heat engines — of which | spoke earlier. In retrospect it is
obvious that the nature of the problem in which Carnot was interested is eco-
nomic: to determine the conditions under which one could obtain the highest
output of mechanical work from a given input of free heat. Carnot, therefore,
may very well be hailed as the first econometrician. But the fact that his mem-
oir, the first spade work ia thermodynamics, had an economic scaffold is not a
mere accident. Every subsequent development in thermodynamics has added
new proof of the bond between the economic process and thermodynamic prin-
ciples. Extravagant though this thesis may seem prima facie, thermodynamicsis
largely a physics of economic value, as Carnot unwittingly set it goingt.

A leading symptom is that purists maintain that thermodynamics is not a
legitimate chapter of physics. Pure science, they say, must abide by the dogma
that natural laws are independent of man’s own nature, whereas thermodynam-
ics smacks of anthropomorphism. And that it does so smack is beyond question.
But the idea that man can think of nature in wholly non-anthropomorphic terms
is a patent contradiction in terms. Actually, force, attraction, waves, particles,
and, especially, interpreted equations, all are man-made notions. Nevertheless,
in the case of thermodynamics the purist viewpoint is not entirely baseless: of all
physical concepts only those of thermodynamics have their roots in economic
value and, hence, could make absolutely no sense to a non-anthropomorphic
intellect.

1 The avenues opened by this new vista are explored in the author’s forthcoming
monograph Process, Value, and Devel opment, mentioned earlier. Only some of the high-
lights can be briefly discussed here.



CINCI

CONCLUZII GENERALE
PENTRU ECONOMISTI

1. De la lupta pentru entropie la conflictul de clasd. Ceva din zbuciumata
istorie a termodinamicii pare si fi scapat cu totul atentiei. Este vorba de faptul
ca termodinamica a aparut datoritda unei schimbari revolutionare a viziunii
stiintifice de la Tnceputul secolului trecut [secolului a XIX-lea n.n. G. D.].
Atunci oamenii de stiinta au Tncetat si se mai preocupe, aproape exclusiv, de
probleme celeste si si-au mutat atentia si asupra unor probleme mai prozaice.

Produsul cel mai remarcabil al acestei revolutii este memoriul lui Sadi Carnot
privind eficienta motoarelor cu aburi, de care am vorbit mai Tnainte.
Retrospectiv, este evident ca problema care-l interesa pe Carnot era de natura
economica: a stabili conditiile in care se poate obtine cel mai mare volum de
lucru mecanic dintr-o cantitate data de calduralibera. De aceea, Carnot ar putea
fi privit ca primul econometrician. Faptul ca memoriul siu, prima lucrare de
amploare din termodinamica — avea 0 baza economica nu erainsa o pura intam-
plare. Orice evolutie ulterioara din termodinamica a adaugat noi dovezi privind
legatura dintre procesul economic si principiile termodinamicii. Oricdt de
extravagantia ar parea aceastd teza prima facie, termodinamica este, in mare
masura, o fizica avalorii economice, asa cum, neintentionat a facut-o cunoscuta
Carnot*.

Simptomatica Tn acest sens este parerea puristilor ca termodinamica nu ar fi
un capitol legitim al fizicii. Stiinta pura, sustin e, trebuie si se conformeze dog-
mei independentei legilor naturii in raport cu natura specifica a omului, in timp
ce termodinamica miroase de la o posta a antropomorfism. Acest miros este
indiscutabil. Dar ideea ca omul poate gandi naturain termeni absolut neantropo-
morfici este 0 evidenta contradictie Tn termeni. Conceptul de forta, de atractie,
de unde, de particule si, mai ales, de ecuatii interpretate sunt toate concepte cre-
ate de om. Cu toate acestea, in cazul termodinamicii, punctul de vedere purist nu
este complet lipsit de temei: dintre toate conceptele fizice, numai acelea ale ter-
modinamicii 1si au origineain val oarea economica si, ca atare, nu ar avea abso-
[ut nici un sens pentru un spirit neantropomorf.

1 Caile deschise de aceasta noua viziune sunt explorate Tn viitoarea monografie a
autorului Process, Value, and Development, mentionata anterior. Numai céteva dintre
elementele principale vor fi abordate aici.
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A non-anthropomorphic mind could not possibly understand the concept of
order-entropy which, as | have argued earlier, cannot be divorced from the intu-
itive grasping of human purposes. For the same reason such a mind could not
conceive why we distinguish between free and latent energy, should it see the
difference at al. All it could perceive is that energy shifts around without
increasing or decreasing. It may object that even we, the humans, cannot distin-
guish between free and latent energy at the level of a single particle where nor-
mally all concepts ought to be initially elucidated.

No doubt, the only reason why thermodynamics initially differentiated
between the heat contained in the ocean waters and that inside a ship’s furnace
is that we can use the latter but not the former. But the kinship between eco-
nomics and thermodynamics is more intimate than that. Apt though we are to
lose sight of the fact, the primary objective of economic activity is the self-
preservation of the human species. Self-preservation in turn requires the satis-
faction of some basic needs — which are nevertheless subject to evolution. The
almost fabulous comfort, |et alone the extravagant luxury, attained by many past
and present societies has caused us to forget, however, the most elementary fact
of economic life, namely, that of al necessaries for life only the purely biologi-
cal ones are absolutely indispensable for survival. The poor have had no reason
to forget it*>. But, as discussed earlier, biological life feeds on low entropy. We
thus come across the first important indication of the connection between low
entropy and economic value. For | see no reason why one root of economic
value existing at the time when mankind was able to satisfy hardly any nonbio-
logical needs should have dried out later on.

Casual observation suffices now to prove that our whole economic life feeds
on low entropy, to wit, cloth, lumber, china, copper, etc., all of which are highly
ordered structures. But this discovery should not surprise us. It is the natura
consequence of the fact that thermodynamics devel oped from an economic prob-
lem and consequently could not avoid defining order so as to distinguish
between, say, a piece of electrolytic copper — which is useful to us — and the
same copper molecules when diffused so as to be of no use to us’. We may then
take it as a brute fact that low entropy is a necessary condition for a thing to be
useful®.

2 The point is related to a consegquence of the hierarchy of wants: what is alwaysin
focus for any individual is not the more vitally important; rather, it is the least urgent
needs he can just attain. Anillustration is the slogan, “what this country needsis a good
five-cent cigar”. Cf. section V of my article, “Choice, Expectations and Measurability”
(1954), reprinted below.

3 By now the reader should know better than to suspect that by the last remark | wish
to imply that the Entropy Law is nothing but a mere verbal convention.

4 One need only cite the low entropy of poisonous mushrooms to show that the con-
dition is not also sufficient. Of coarse, even poisonous mushrooms might be indirectly
useful to us through a divine order, die géttliche Ordnung of Johann Stissmilch. But that
does not concern our problem.
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Un asemenea spirit nu ar putea sa inteleaga conceptul de entropie-ordine
care, asa cum am aratat anterior, nu poate fi separat de ntelegerea intuitiva a
telurilor umane. Din acelasi motiv, un spirit neantropomorf nu ar putea sa
priceapa de ce facem deosebire intre energia libera si cea latenta, daca ar vedea
vreo deosebire. Tot ceea ce ar putea €l si priceapa este ci energia se muta
dintr-un loc intr-altul, fara sa creascid sau si descreascia. S-ar putea obiecta ca
nici noi, oamenii nu putem face deosebire Tntre energie libera si energie latenta
la nivelul unei singure particule, nivel la care, in mod normal, toate conceptele
trebuie precizate de la bun Tnceput.

Fara Tndoiala, singurul motiv pentru care initial termodinamica a facut dis-
tinctie intre caldura din apele oceanului si ceadin interiorul cazanelor unei nave
este aceea ca stim sd 0 utilizim pe aceasta din urmg, dar nu si pe prima.
L egatura dintre economie si termodinamica este insa si mai stransa. Oricat am fi
deinclinati sa scapam din vedere acest lucru, obiectivul primar al activitatii eco-
nomice este autoconservarea speciei umane. La réndul siu, autoconservarea
impune satisfacerea unor nevoi esentiale — care sunt, Tnsa, supuse evolutiei.
Confortul aproape fabulos— casa numai vorbim si de luxul extravagant —lacare
au gjuns multe societati din trecut si din prezent ne-afacut, sa uitam un fapt ele-
mentar al vietii economice, si anume acela ca, dintre toate necesititile vietii,
numai cele strict biologice sunt absol ut indispensabile supravietuirii. Saracii stiu
din experienta acest lucru?. Dar, asa cum am aratat mai Tnainte, viata biologica
se hraneste cu entropie joasa. Acesta este primul indiciu important a legaturii
dintre entropia joasd si valoarea economica. Caci, nu vad niciun motiv pentru
care o sursi de valoare economica existentd pe vremea cand omenirea nu erain
stare sa Tsi satisfaca nevoi nonbiologice si fi disparut mai tarziu.

Observatia cea mai simpla este suficienta pentru a dovedi ca intreaga noas-
trd viagd economicd se hrdneste cu entropie joasd, asa cum ne arata tesaturile,
lemnul, portelanul, cuprul etc., toate cu structuri Tnalt ordonate. Acest lucru nu
trebuie si ne surprinda. El este consecinta fireasca a faptului ca, aparuta dintr-o
necesitate economica, termodinamica nu putea si nu defineasca ordinea intr-un
fel care sa permitd deosebirea, de pilda, dintre o bucata de cupru electrolitic —
care ne este util —si aceleasi molecule de cupru dar n stare de dispersie, care nu
ne sunt de nicio utilitate®. Astfel, Tnsesi faptele ne aratd ca entropia joasi este 0
conditie necesard pentru ca un lucru s fie util®.

2 Acest lucru are legatura cu o consecintd aierarhiei nevoilor: nu intotdeauna lucrul
cel mai ravnit este si cel mai vital important: adesea este vorba de nevoi mai putin pre-
sante. Un exemplu este sloganul ,,ceea celi trebuie acestel tari este o tigara buna de cinci
centi*. Cf. paragrafului V din articolul meu Alegere, anticipayii si mdsurabilitate (1954),
republicat Tn Economia analiticd.

3 Ajuns aici, cititorul ar trebui sa stie cét se poate de bine ca, prin ultima observatie,
nu vreau si insinuez ca legea entropiel nu este altceva decét o simpla conventie verbala.

4 Nu trebuie decét sa amintim entropia joasa a ciupercilor otravitoare pentru a arata
ca aceasta conditie nu este si suficienta. Desigur, chiar si ciupercile otravitoare ne-ar
putea fi indirect utile printr-un ordin divin, die gottliche Ordnung a lui Johann
Sissmilch. Aceasta nu are Insd legatura cu problema noastra.
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But usefulness by itself is not accepted as a cause of economic value even by
the discriminating economists who do not confuse economic vaue with price.
Witness the keen arguments advanced in the old controversy over whether
Ricardian land has any economic value. It is again thermodynamics which
explains why the things that are useful have also an economic value — not to be
confused with price. They are scarce in a sense that does not apply to land,
because, first, the amount of low entropy within our environment (at least)
decreases continuously and inevitably, and second, a given amount of low
entropy can be used by us only once.

Clearly, both factors are at work in the economic process, but it isthe last one
that outweighs the other. For if it were possible, say, to burn the same piece of
coa over and over again ad infinitum, or if any piece of metal lasted forever,
then low entropy would belong to the same economic category asland. (That is,
it could have only a scarcity value —ascarcity price, if you wish —and only after
all environmental supply will have been brought under use.) Then, every eco-
nomic accumulation would be everlasting. A country provided with as poor an
environment as Japan, for instance, would not have to keep importing raw mate-
rials year after year, unless it wanted to grow in population or in income per
capita. The people from the Asian steppes would not have been forced by the
exhaustion of the fertilizing elements in the pasture soil to embark on the Great
Migration. Historians and anthropologists, | am sure, could supply other, less
known, examples of “entropy-migration”.

Now, the explanation by Classical thermodynamics of why we cannot use the
same amount of free energy twice and, hence, why the immense heat energy of
the ocean waters has no economic value, is sufficiently transparent so as to be
accepted by all of us. However, statistical thermodynamics — undoubtedly
because of its ambiguous rationale — has failed to convince everyone that high
order-entropy too is irremediably useless. Bridgman tells of some younger
physicists who in his time tried to convince the others that one could fill “his
pockets by bootlegging entropy”s, that is, by reversing high into low entropy.
The issue illustrates most vividly the thesis that thermodynamics is a blend of
physics and economics.

Let us take the history of a copper sheet as a basis for discussion. What goes
into the making of such a sheet is common knowledge: copper ore, certain other
materials, and mechanical work (performed by machine or man). But all these
items ultimately resolve into either free energy or some orderly structures of pri-
mary materials, in short, to environmental low entropy and nothing else. To be
sure, the degree of order represented by a copper sheet is appreciably higher than
that of the ore from which we have obtained the finished product. But, as should
be clear from our previous discussions, we have not thereby bootlegged any
entropy. Like a Maxwell demon, we have merely sorted the copper molecules

5 P. W. Bridgman, Reflections of a Physicist (2nd edn., New York. 1955), p. 244.
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Utilitatea luata Tn sine nu este Insi acceptata drept cauza a valorii economice
nici macar de economistii mai nuantati, care nu confunda val oarea economica cu
pretul. O marturie Tn acest sens o constituie argumentele pertinente invocate in
vechea controversa cu privire la valoarea economica a pamantului in sens ricar-
diane. Tot termodinamica este cea care explica de ce lucrurile care sunt utile au
si 0 valoare economica — care nu trebuie confundata cu pretul. Ele sunt rare
Tntr-un sens care nu se aplica paméantului, deoarece, in primul rénd, cantitatea de
entropie joasa cuprinsa Tn mediul din jurul nostru (cel putin) descreste continuu
si inevitabil si, Tn a doilea rand, pentru ca o cantitate datd de entropie joasd
poate fi folositd de noi doar o singurd datd.

Evident, acesti doi factori actioneaza in procesul economic, insa cel din urma
emai puternic decét cel dintéi. Pentru ca, daca ar fi posibil, si zicem, sa ardem
aceeasi bucata de carbune iar si iar ad infinitum sau daca orice bucata de metal
ar dura vesnic, atunci entropia joasa ar intra in aceiasi categorie economica cu
pamantul. (Adica, aceasta ar avea doar o valoare de raritate — un pret de raritate,
daci doriti —si numai dupa cetoata ofertadin jur vafi fost utilizata. Tn acest caz,
orice acumulare economica ar fi vesnica. O tara cu un mediu atét de sarac in
resurse ca a Japoniei, de exemplu, nu ar mai trebui si importe materii prime an
de an, decét dacia doreste sa-si sporeasca populatia sau venitul pe locuitor.
Popoarele din stepele Asiei nu ar mai fi fost obligate de epuizarea elementelor
fertile din solul pasunilor si ia calea marilor migratii. Istoricii si antropologii,
sunt sigur, ar putea oferi si ate exemple, mai putin cunoscute, de ,, migratie pe
motive de entropie”.

Asadar, explicatia data de termodinamica clasica Tn legatura cu faptul ca nu
putem folosi aceeasi cantitate de energie libera de doua ori si, deci, si Tn legatu-
racu faptul ca energia calorica din apa oceanelor nu are val oare economica este
suficient de clara pentru a fi acceptata de noi toti. In ceea ce priveste termodi-
namica statistica, aceasta— desigur, din cauza rationamentului sau ambiguu — nu
convinge pe nimeni ca entropiainalta este si eairemediabil inutila. Bridgman se
refera la unii tineri fizicieni care, pe vremea lui, Thcercau sa convinga pe atii ca
1ti poti ,,umple buzunarele facand contrabanda cu entropie*®, adica transforméand
entropia Thalta Th entropie joasa. Acest fapt ilustreaza foarte bine teza ca ter-
modinamica este un amestec de fizica si economica (economics).

Sa luam ca baza de discutie povestea unei foi de cupru. Ce este necesar pen-
tru productia unei asemenea foi este bine cunoscut: minereu de cupru, anumite
alte materiale si lucru mecanic (efectuat de masina sau de om). Dar toate aceste
elemente se transforma péna la urma in energie libera, sau anumite structuri
ordonate de materii primare, pe scurt, Tn entropie ambientala joasa etc. si nimic
altceva. Desigur, gradul de ordine reprezentat de o foaie de cupru este conside-
rabil mai mare decét acelaal minereului din care s-a obtinut produsul finit. Dar,
asacum reiese clar din cele prezentate anterior, prin aceastanoi n-am facut vreun
fel de contrabanda cu entropie. Ca un demon a lui Maxwell, noi n-am facut

5 P. W. Bridgman, Reflections of a Physicist, 2nd edn., New York, 1955, p. 244.
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from all others, but in order to achieve this result we have used up irrevocably a
greater amount of low entropy than the difference between the entropy of the fin-
ished product and that of the copper ore. The free energy used in production to
deliver mechanical work — by humans or machines — is irrevocably lost.

It would be agross error, therefore, to compare the copper sheet with the cop-
per ore and conclude: Lo! Man can create low from high entropy. In my lay opin-
ion, the analysis of the preceding paragraph proves that, on the contrary, pro-
duction represents a deficit in entropy terms: it increases total entropy by a
greater amount than that which would result from the automatic shuffling in the
absence of any productive activity. Indeed, it seems unreasonable to admit that
our burning a piece of coal does not mean a speedier diffusion of its free energy
than if the same coal were left to its own fate’. Only in consumption proper is
there no entropy deficit in this sense. After the copper sheet has entered into the
consumption sector the automatic shuffling takes over the job of gradually
spreading its molecules to the four winds.

But, one may ask, why do we not sort out again the same mol ecules to recon-
stitute the copper sheet? The operation is not inconceivable, but in entropy terms
no other project could be as fantastically unprofitable. Thisis what the promot-
ers of entropy bootlegging fail to understand. To be sure, one can cite number-
less scrap campaigns aimed at saving low entropy by sorting waste. If such cam-
paigns have been successful it is only because in the given circumstances the
sorting of, say, scrap copper required asmaller consumption of low entropy than
any aternative way of obtaining the same amount of metal. It is equally true that
the advance of technological knowledge may change the balance sheet of any
scrap campaign, although history shows that past progress has benefited ordi-
nary production rather than scrap saving. However, to sort out the copper mole-
cules scattered all over land and the bottom of the seas would require such along
time that the entire low entropy of our environment would not suffice to keep
alive the numberless generations of Maxwell’s demons needed for the comple-
tion of the project. This may be a new way of pinpointing the economic impli-
cations of the Entropy Law. But common sense caught the essence of theideain
the parable of the needle in the haystack long before thermodynamics came to
the scene of the accident

Economists’ vision has reacted to the discovery of the first law of thermo-
dynamics, i.e., the principle of conservation of matter-energy. Some earlier
writers even emphasized the point that man can create neither matter nor ener-
gy’. But — afact hard to explain — loud though the noise caused by the Entropy
Law has been in physics and the philosophy of science, economists have failed

6 To recall (Chapter Three, “ Some Object Lessons from Physics’, sections 9 and 12,
above), the entire free energy incorporated in the coa-in-the-ground will ultimately dis-
sipate into useless energy even if left in the ground.

7 E.g., A. Marshall, Principles of Economies (8th edn., New York, 1924), p. 63.
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decét sa triem moleculele de cupru dintre toate celelalte, Tnsi, ca sa obtinem
acest rezultat, am folosit irevocabil o cantitate mai mare de entropie joas: decat
diferensa dintre entropia produsului finit si aceea a minereului de cupru. Energia
libera folosita pentru a produce lucru mecanic — cu agjutorul oamenilor sau al
masinilor — este irevocabil pierduta.

Ar fi deci 0 mare greseala si comparam foaia de cupru cu minereul de cupru
si sS4 spunem in concluzie: iata, omul poate crea entropie joasa din entropie
Tnalta. Dupa parerea mea de profan, analiza din paragraful precedent demon-
streaza ca, dimpotriva, productia se soldeaza cu un deficit Tn termeni de entropie:
ea sporeste entropia totala ntr-o masura mai mare decét cea care ar rezulta din
procese spontane de amestec, Tn absenta unei activititi productive. Tntr-adevar,
pare lipsit de sens si admitem ca prin arderea unei buciti de cirbune nu se
iroseste cu mult mai multa energie libera decét Tn cazul Tn care carbunele respec-
tiv ar fi lasat neatins®. Numai Tn consumul propriu-zis nu exista deficit de entro-
pie n acest sens. Dupa ce foaia de cupru intra Tn sectorul de consum, amestecul
automat preia sarcinarisipirii treptate a moleculelor sale in cele patru vanturi.

S-ar putea pune intrebarea de ce nu triem din nou molecul e respective pentru
areconstitui foaia de cupru? Operatiunea nu este de neconceput, dar in termeni
deentropienici un alt proiect nu ar fi atét de fantastic de neprofitabil. Acest lucru
nu il inteleg promotorii ideii de contrabanda cu entropie. Desigur, se pot cita
nenumarate campanii de recuperare a deseurilor care urmaresc economisirea de
entropie joasa prin trierea de deseuri. Daca asemenea campanii au SUCCes, aceas-
ta se datoreaza doar faptului ca, in imprejurdrile date, triereasi recuperarea unor
deseuri de cupru, sa zicem, necesita un consum mai mic de entropie joasa decét
oricare ata modalitate alternativa de obtinere a unei cantititi egale de metal.
Este la fel de adevarat ca progresul cunostintelor tehnologice poate modifica
bilantul oriciarei campanii de colectare a deseurilor, desi istoria ne arata ca pro-
gresul redlizat n trecut afost mai curand n avantajul productiei clasice decét a
recuperarii din deseuri. Triereamoleculelor de cupru dispersate atét pe uscat cét
si pe fundul marilor ar necesitaun timp atét de lung incét intreaga entropie joasa
din mediul nostru Tnconjurator nu ar fi suficienta pentru a tine Tn viata
nenumaratele generatii de demoni maxwellieni necesare pentru realizarea unuli
asemenea proiect. Aceasta ar putea fi o noua modalitate de a pune in lumina
implicatiile economice ale legii entropiei. Dar bunul simt comun a surprins sen-
sul ideii din zicala cu acul din carul cu fan, cu mult Tnainte ca termodinamica sa-
si fi facut aparitia ,lalocul accidentului®.

Stiinta economica a reactionat la descoperirea primei legi a termodinamicii,
adica aprincipiului conservarii materiei si energiel. Unii autori au subliniat chiar
ideea cd omul nu poate crea nici materie si nici energie’. Dar — fapt greu de
explicat — oricét de puternic a fost ecoul legii entropiei in fizica si Tn filosofia

6 Trebuie sa ne amintim (capitolul 11, Unele invdtaminte din fizicd, paragrafele 9 si
12, de mai sus) ci intreaga energie libera Tncorporata Tn carbunele aflat in pamént se va
disipa pana laurma devenind energie inutila, chiar daca ar fi lasata sub pamant.

7 De exemplu, A. Marshall, Principles of Economics, 8th edn., New York, 1924, p. 63.
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to pay attention to this law, the most economic of all physical laws. Actualy,
modern economic thought has gradually moved away even from William
Petty’s old tenet that labour is the father and nature the mother of value, and
nowadays a student learns of this tenet only as a museum piece. The literature
on economic devel opment proves beyond doubt that most economists profess a
belief tantamount to thinking that even entropy bootlegging is unnecessary: the
€conomic process can go on, even grow, without being continuously fed low
entropy.

The symptoms are plainly conspicuous in policy proposals aswell asin ana-
lytical writings. For only such abelief can lead to the negation of the phenome-
non of overpopulation, to the recent fad that mere technical education of the
massesisacure-al, or to the argument that all a country — say, Somaliland — has
to do to boost its economy is to shift its economic activity to more profitable
lines. One cannot help wondering then why Spain takes the trouble to train
skilled workers only to export them to other West European countries, or what
stops us from curing the economic ills of West Virginia by shifting its activity to
more profitable lines.

The corresponding symptoms in analytical studies are even more definite.
First, there is the general practice of representing the material side of the eco-
nomic process by a closed system, that is, by a mathematical model in which
the continuous inflow of low entropy from the environment is completely
ignored®. But even this symptom of modern econometrics was preceded by a
more common one: the notion that the economic process is wholly circular.
Special terms such as roundabout process or circular flow have been coined in
order to adapt the economic jargon to this view. One need only thumb through
an ordinary textbook to come across the typical diagram by which its author
seeks to impress upon the mind of the student the circularity of the economic
process.

The mechanistic epistemology, to which analytical economics has clung ever
since its birth, is solely responsible for the conception of the economic process
as a closed system or circular flow. As | hope to have shown by the argument
developed in this essay, no other conception could be farther from a correct
interpretation of facts. Even if only the physical facet of the economic processis
taken into consideration, this processis not circular, but unidirectional. Asfar as
this facet aone is concerned, the economic process consists of a continuous
transformation of low entropy into high entropy, that is, into irrevocable waste.
The identity of this formula with that proposed by Schrédinger for the biologi-
cal process of aliving cell or organism vindicates those economists who, like

8 To my knowledge, the only mention of this flow in an analytical study isby T. C.
Koopmans, “Analysis of Production as an Efficient Combination of Activities’, in
Activity Analysis of Production and Allocation, ed. T. C. Koopmans (New York, 1951),
p. 37, Pathbreaking though Koopmans' paper was in other directions, it did dot go
beyond mentioning the existence of flows from nature.
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stiintei, economistii nu au acordat atentie acestei legi, ceamai ,economica“ din-
tre toate legile fizicii. Tn realitate, gandirea economici moderna s-a Tndepartat
treptat chiar de vecheateza alui William Petty, conform careia munca este tatil
valorii, iar natura mama e, astfel ca azi un student invata despre ea numai ca
despre o piesi de muzeu. Literatura privind dezvoltarea economica arata, dinco-
lo de orice Tndoiala, ca majoritatea economistilor profeseaza convingeri bazate
pe credinta ca nici contrabanda cu entropie nu este de vreo utilitate; procesul
economic poate sa continue, ba chiar sa se extinda, fara afi alimentat continuu
Cu entropie joasa.

Simptomele sunt foarte vizibile in propunerile de politici, ca si in scrierile
analitice. Caci numai o asemenea conceptie poate duce la negarea fenomenului
de suprapopulatie, laobsesiarecenta pentru educatia tehnica a maselor vazuta ca
un panaceu sau la pretentia ca tot ceea ce o tarda — sa zicem, Somalia — are de
facut pentru a-si relansa economia este si-si indrepte activitatea economica spre
sectoare mai profitabile. Astfel, nu putem sa nu ne intrebam de ce Spaniaisi mai
da osteneala de a forma muncitori calificati doar pentru a-i exporta in alte tari
vest-europene sau ce ne Tmpiedica sa tratam racilele economice de care sufera
Virginia de Vest prin reorientarea activitatii sale spre domenii mai profitabile.

Simptomele corespunzatoare din studiile analitice sunt si mai clar conturate.
Mai Tntéi, exista practica generala de a reprezenta partea materiala a procesululi
economic printr-un sisteminchis, adica printr-un model matematic in care fluxul
continuu de entropie joasi provenind din mediul ambiant este complet ignorat®.
Dar chiar si acest ssmptom al econometriei moderne a fost precedat de unul si
mai raspandit: ideea ca procesul economic este complet circular. Termeni spe-
ciai, cum ar fi cel de proces giratoriu sau flux circular, au fost creati pentru a
adapta jargonul economic la acest punct de vedere. Nu trebuie decét sa rasfoim
un manual obisnuit unde vom da de diagrame tipice cu care autorul Tncearca sa
vére in mintea studentului ideea circularitatii procesului economic.

Epistemol ogia mecanicista, de care economia analitica s-a cramponat inca de
la nasterea sa, este singura raspunzatoare de faptul ca procesul economic a fost
conceput ca un sistem inchis sau ca un flux circular. Asa cum sper ca am reusit
si demonstrez pe baza argumentului prezentat Tn acest studiu, nici o alta con-
ceptie nu este mai departe de o interpretare corecta a faptelor. Chiar daca am lua
n considerare numai fateta fizica a procesului economic, acest proces nu este
circular, ci unidirecfional. Tn masura in care numai aceasta fateta este avuti in
vedere, procesul economic consta dintr-o transformare continua a entropiel joase
Tn entropieinalta, adica dintr-o risipd irevocabild. Faptul ca aceasta formula este
identica cu cea propusi de Schrodinger pentru procesul biologic a unei celule

8 Din céte stiu, singura mentionare a acestui flux ntr-un studiu analitic este cea
facuta de T.C. Koopmans, Analysis of Production as an Efficient Combination of
Activities, Tn Activity Analysis of Production and Allocation, New York, ed. T. C.
Koopmans, 1951, p. 37. Oricét de noud afost lucrarea lui Koopmans in ate directii, ea
nu a mers mai departe de simpla mentionare a existentei fluxurilor provenind de la
natura.
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Marshall, have been fond of biological analogies and have even contended that
economics “is a branch of biology broadly interpreted”.

The conclusion is that, from the purely physical viewpoint, the economic
process is entropic: it neither creates nor consumes matter or energy, but only
transforms low into high entropy. But the whole physical process of the materi-
al environment is entropic too. What distinguishes then the first process from the
second? The differences are two in number and by now they should not be dif-
ficult to determine.

To begin with, the entropic process of the material environment is automatic
in the sense that it goes on by itself. The economic process, on the contrary, is
dependent on the activity of human individuals who, like the demon of Maxwell,
sort and direct environmental low entropy according to some definite rules —
although these rules may vary with time and place. The first difference, there-
fore, isthat while in the material environment there is only shuffling, in the eco-
nomic process there is aso sorting, or rather, a sorting activity.

But, since sorting is not alaw of elementary matter, the sorting activity must
feed on low entropy. Hence, the economic process actually is more efficient than
automatic shuffling in producing higher entropy, i.e., waste. What could then be
the raison d’ étre of such a process? The answer is that the true “output” of the
economic process is hot a physical outflow of waste, but the enjoyment of life.
And this point represents the second difference between this process and the
entropic march of the material environment. Without recognizing this fact and
without introducing the concept of enjoyment of life into our analytical arma-
mentarium we are not in the economic world. Nor can we discover the red
source of economic value which is the value that life has for every life-bearing
individual.

It isthus seen that we cannot arrive at a completely intelligible description of
the economic process as long as we limit ourselves to purely physical concepts.
Without the concepts of purposive activity and enjoyment of life we cannot bein
the economic world. And neither of these concepts corresponds to an attribute of
elementary matter or is expressible in terms of physical variables®.

But even these new coordinates do not suffice to characterize completely the
economic process. All living beings display a purposive activity and, from what
we can judge, they too seem to enjoy being alive. So what distinguishes the eco-
nomic from the biological process? The answer came — curiously enough —from
biologists.

9 Marshall, Principles, p. 772.

10 I may point out that the enjoyment of life, though caused by a material flow, is not
itself aflow. The only feature it hasin common with flow is that its dimension too con-
tains the factor time. The intensity of life enjoyment may thus be likened to the instan-
taneous rate of flow, but the parallelism stops here. For lack of a better choice, in the
forthcoming monograph Process, Value, and Development, | have proposed to describe
the enjoyment of life by the term “flux”.
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vii sau al unui organism viu este in sprijinul acelor economisti care, caMarshall,
erau pasionati de analogii cu biologiasi sustineau ca economia,, este 0 ramura a
biologiei larg interpretata“®.

Concluzia este ca, din punct de vedere pur fizic, procesul economic este
entropic: e nu creeaza si nici nu consuma materie sau energie, ci doar transfor-
ma entropia joasa in entropie tnalta. Dar si intregul proces fizic a mediului
material este entropic. Tn aceste conditii, care este deosebirea dintre primul pro-
cessi cel de-al doilea? Diferentele sunt doua si la numar, iar n acest stadiu, ele
nu ar trebui si fie greu de identificat.

Tn primul rand, procesul entropic din mediul material este automat in sensul
ca se desfasoara de la sine. Procesul economic, dimpotriva, depinde de activi-
tatea indivizilor umani care, casi demonul lui Maxwell, triaza si directioneaza
entropia joasa din cadrul mediului potrivit unor reguli precise — desi aceste re-
guli pot variain functie de timp si de loc. De aceea, prima diferenta, este aceea
ca, intimp cein mediul material exista doar mixare, in procesul economic exista
si triere sau, mai degraba, o activitate de triere.

Dar intrucét trierea nu este o lege a materiei elementare, activitatea de triere
trebuie sa se alimenteze cu entropie joasi. De aceea, procesul economic este, de
fapt, mai eficient decét mixaul automat Tn ceea ce priveste productia de entropie
Tnalta, adica de deseuri. Atunci, care mai poate fi la raison d’ étre a unui aseme-
nea proces? Raspunsul este ca produsul final al procesului economic nu este un
flux fizic de deseuri, ci faptul ca te bucuri de viazd. lar acest lucru reprezinta a
doua diferenta dintre acest proces si avansul entropic a mediului material. Fara
a recunoaste acest fapt si fara a introduce conceptul bucurarii de viata n arse-
nalul nostru analitic, nu ne situam in lumea economica. Si nici nu putem
descoperi ca sursa reala a valorii economice este valoarea pe care 0 are viata
pentru orice individ purtator de viata.

Astfel, se poate observaca nu putem si gjungem la o descriere absolut inteli-
gibila a procesului economic atéta timp cét ne limitam la concepte pur fizice.
Fara concepte ca activitate orientatd spre un el sau bucurarea de viazd nu ne
putem plasaintr-o lume economica. Si nici unul dintre aceste concepte nu cores-
punde vreunui atribut al materiei elementare si nici nu poate fi exprimabil sub
forma de variabile fizice®. Dar nici macar aceste noi coordonate nu sunt sufi-
ciente pentru a caracteriza pe deplin procesul economic. Toate vietitile des-
fasoara o activitate cu finaitate si, din céte putem intelege, si ele par sa resimta
bucuria de a trai. Asadar, ce deosebeste procesul economic de cel biologic?
Raspunsul a venit — destul de curios — din partea biologilor.

9 Marshal, Principles, p. 772.

10 As vrea sa subliniez ci bucurarea de viata, desi determinatd de un flux material,
nu este eainsasi un flux. Singura trasitura comuna cu un flux este aceea ca si dimensi-
unea e contine factorul timp. Intensitatea bucurarii de viata ar putea fi astfel asemanata
Ccu ratainstantanee a fluxului, insa paralela se opreste aici. Din lipsi de cevamai bun, Tn
monografiain curs de aparitie Process, Value and Devel opment, mi-am propus sa descriu
bucurarea de viata cu termenul ,, flux®.
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All living beings, in their role as Maxwellian demons sorting low entropy for
the purpose of enjoying and preserving their lives, use their biological organs.
These organs vary from species to species, their form even from variety to vari-
ety, but they are characterized by the fact that each individual is born with them.
Alfred Lotkacalls them endosomatic instruments®. If afew marginal exceptions
are ignored, man is the only living being that uses in his activity also “organs’
which are not part of his biological constitution. We economists call them capi-
tal equipment, but Lotka's term, exosomatic instruments, is more enlightening.
Indeed, this terminology emphasizes the fact that broadly interpreted the eco-
nomic process is a continuation of the biological one. At the same time it pin-
points the differentia specifica between the two kinds of instruments which
together form one genus. Broadly speaking, endosomatic evolution can be
described as a progress of the entropy efficiency of life-bearing structures. The
same applies to the exosomatic evolution of mankind. Exosomatic instruments
enable man to obtain the same amount of low entropy with less expenditure of
his own free energy than if he used only his endosomatic organs'.

As dready explained, the struggle for life which we observe over the entire
biological domain is a natural consequence of the Entropy Law. It goes on
between species aswell as between the individuals of the same species, but only
in the case of the human species has the struggle taken also the form of a social
conflict. To observe that social conflict is an outgrowth of the struggle of man
with his environment is to recognize afairly obvious fact, but not to explain it.
And since the explanation is of particular import for any social scientist, | shall
attempt to sketch one here.

A bird, to take acommon illustration, flies after an insect with its own wings
and catches it with its own bill, i.e., with endosomatic instruments which by
nature are the bird’s individual property. The same is certainly true of the prim-
itive exosomatic instruments used during the earliest phase of human organiza-
tion, the primitive communism as Marx callsit. Then each familial clan lived by
what its own bow and arrow could kill or its own fishing net could catch, and
nothing stood in the way of all clan members' sharing the product more or less
according to their basic needs.

But man’s ingtincts, of workmanship and of idle curiosity, gradually devised
exosomatic instruments capable of producing more than a familial clan needed.
In addition, these new instruments, say, a large fishing boat or a flour mill,
required more hands both for being constructed and for being operated than a

11 P. B. Medawar, The Uniqueness of the Individual (New York, 1958), p. 139.

12 The question why the expenditure of man’s own free energy, even if continuous-
ly replaced, should be accompanied by a feeling of unpleasantness is, | think, a moot
question. But without this feeling, man probably would not have come to invent exoso-
matic instruments, to enslave other men, or to domesticate animals of burden.
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Toate fiintele vii, Tn rolul lor de demoni maxwellieni care triaza entropia
joasi cu scopul de a se bucura de viata si de asi apara viata se folosesc de
organele lor biologice. Aceste organe variaza de la o specie la specie, iar forma
lor chiar de la o varietate la dta, dar ele se caracterizeaza prin faptul ca fiecare
individ se naste cu ele. Alfred Lotka le numeste instrumente endosomatice™.
Daca ignoram céteva exceptii marginale, omul este singura fiinta care foloseste
n activitatea sa si ,organe" care nu fac parte din constitusia sa biologicd. Noi,
economistii, le numim echipamente capitale, dar termenul folosit de Lotka,
instrumente exosomatice, este mai sugestiv. Intr-adevar aceasta sintagma subli-
niaza faptul ca, n sens larg, procesul economic este o continuare a celui biolo-
gic. Tn acelasi timp ea subliniaza differentia specifica dintre cele doui tipuri de
instrumente care, Tmpreuna, formeaza un gen. Tn sens larg, evolutia endosoma-
tica poate fi privita careflectdnd un progres a eficientei entropice a structurilor
Tnsufletite. Acelasi lucru este valabil Tn cazul evolutiei exosomatice a omenirii.
Instrumentele exosomatice 1i permit omului si obtind aceeasi cantitate de
entropie joasi cu un consum de energie libera proprie mai mic decét in cazul n
care si-ar fi folosit numai organele sale endosomatice®.

Asacum am aratat deja, lupta pentru existenta pe care o observam in intrea-
ga sferd a biologicului este o consecinta naturala a legii entropiei. Aceasta se
desfasoara ntre specii, precum si intre indivizii aceleiasi specii, Tnsa numai in
cazul speciei umane aceasta lupta ia si forma unui conflict social. A constata ca
acest conflict social este o prelungire aluptei omului cu mediul siu Tnseamna a
recunoaste un lucru destul de evident, dar nu si a-l explica. Tntrucét nsi expli-
catia are o importanta deosebita pentru orice cercetator din stiintele sociale, voi
Tncerca sa subliniez unain cele ce urmeaza.

O pasire, ca sa apelam la un exemplu comun, zboara dupa o insecta cu pro-
priile sale aripi si 0 prinde cu propriul squ cioc, deci cu instrumente endoso-
matice, care, prin natura lor, sunt proprietatea individuald a pasarii. Desigur,
acelasi lucru este valabil Tn cazul instrumentelor exosomatice primitive folosite
in prima faza a organizarii umane, comuna primitiva, cum o numeste Marx.
Atunci, fiecare clan familial traia de pe urma a ceea ce putea vana cu propriul
SiU arc cu sageata sau cu propria sa plasa si nimic nu-i impiedica pe membrii
clanului sa-si imparta produsul mai mult sau mai putin in functie de nevoile lor
de elementare.

Treptat insd, pe baza instinctelor umane de indeménare si de curiozitate gra-
tuita, s-au pus la punct lainstrumente exosomatice capabile si produca mai mult
decat avea nevoie clanul familial. Tn plus, aceste instrumente, si zicem, o barca
mai mare de pescuit sau 0 moara, necesitau pentru construirea si exploatarealor

11 P. B. Medawar, The Uniqueness of the Individual, New York, 1958, p. 139.

12 De ce consumarea propriei energii libere a omului, chiar Tnlocuita continuu, este
Tnsotita de un sentiment de neplacere reprezinta, dupa parerea mea, o problemi de dis-
cutie. Tnsa fara acest sentiment, probabil ci omul nu ar fi ajuns si inventeze instrumente
exosomatice, sa subjuge alti oameni sau si domesticeasca animale de povara.
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single familial clan could provide®. It was at that time that production took the
form of a social instead of a clannish activity.

Still more important is to observe that only then did the difference between
exosomatic and endosomatic instruments become operative. Exosomatic instru-
ments not being a natural, indissoluble property of the individual person, the
advantage derived from their perfection became the basis of inequality between
the various members of the human species as well as between different commu-
nities. Distribution of the communal income — income being understood as a
composite coordinate of real income and leisure time* — thus turned into a social
problem, the importance of which has never ceased to grow. And, if | may be
allowed to venture an opinion, it will last as a centre of social conflict aslong as
there will be any human society.

The preceding explanation seems prima facie to vindicate the basic creed of
al strains of Marxism, namely, that the socialisation of the means of production
would mean the end of the social side of the economic conflict because mankind
would thus return to a state essentially analogous to primitive communism
where the evil inherent in the exosomatic instruments was not operative.
Actualy, my analysis points in ancther direction.

The perennial root of the social conflict over the distribution of income lies
in the fact that our exosomatic evolution has turned production into a social
undertaking. Socialization of the means of production, clearly, could not change
this fact. Only if mankind returned to the situation where every family (or clan)
is aself-sufficient economic unit would men cease to struggle over their anony-
mous share of the total income. But mankind could never reverse its exosomat-
ic any more than its endosomatic evolution.

Nor does socialization of the means of production implicitly warrant — as
Marxists assert — a rational solution of the distributive conflict. Our habitual
views on the matter may find it hard to accept, but the fact is that communal
ownership of the means of production is, in all probability, the only regime com-
patible with any distributive pattern. A most glaring example is provided by feu-
dalism, for we must not forget that land passed into private ownership only with
the dissolution of the feudal estates, when not only the serfs but also the former
lords legally became private owners of land. Besides, it is becoming increasing-
ly obviousthat social ownership of means of production is compatible even with
some individuals' having an income which for all practical purposesis limitless
in some, if not all. directions.

There is, however, another reason why the conflict between individuals over
their share of the social income inevitably precipitates a class conflict in any

13 Cf. Karl Kautsky, The Economic Doctrines of Karl Marx (New York, 1936), pp.
8 ff.

14 Cf. section 1V. 1 of my paper reprinted below, “Economic Theory and Agrarian
Economics’ (1960).
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mai multe brate de munca decét putea si asigure un singur clan®. Tn aceste
conditii, forma productiei se schimba, dintr-o activitate de clan, ea devine o
activitate sociald.

Si mai important de notat este faptul ca abia atunci a devenit operationala
diferenta dintre instrumentele exosomatice si cele endosomatice. Deoarece
instrumentele exosomatice nu mai erau proprietatea naturala, indisolubild aindi-
vidului, avantajul obtinut prin perfectionarealor a devenit sursainegalitatii din-
tre diversii membri a speciei umane, ca si dintre diversele comunitati.
Distributia venitului comunitar — element compus din venit real si timp liber* —
a devenit astfel o problema sociald a carei importanta nu a incetat sa sporeasca.
Daca mi-e permis sa-mi asum riscul unei opinii, ea va continua sa reprezinte un
nod al conflictului social atéta timp cét va exista societate umana.

Explicatia de mai sus pare, prima facie, si sprijine crezul esential al tuturor
tipurilor de marxism, anume ca socializarea mijloacelor de productie ar marca
sférsitul componentel sociale a conflictului economic, deoarece omenirea ar
reveni, astfel, la o stare analoaga n esenta comunei primitive, cand viciul ine-
rent instrumentelor exosomatice inci nu se manifesta. De fapt, analiza mea se
Tndreapta intr-o alta directie.

Radacina eterna a conflictului socia legat de repartitia venitului rezida in
faptul ca evolutia noastra exosomatica a transformat productia intr-o activitate
sociala. Socializarea mijloacelor de productie nu poate, desigur, si schimbe
acest fapt. Numai daca omenirea ar reveni lasituatiainitiala de autosuficienta la
nivelul familiei (sau clanului) economic, ar putea oamenii si inceteze lupta pen-
tru partea care urmeaza sa le revina din venitul total. Dar omenirea nu poate
si-si inverseze evolutia exosomatica, asa cum nu poate Sa-si inverseze evolutia
endosomatica.

Si nici sociadizarea mijloacelor de productie nu garanteaza implicit — cum
afirma marxistii — o solutie rationala a conflictului legat de repartitie. Chiar daca
pare greu de acceptat, este un fapt ca proprietatea comund asupra mijloacelor
de productie reprezintd, dupd toate probabilitdrile, singurul regim compatibil cu
oriceformd derepartizie. Un exemplu si mai concludent este oferit de feudalism,
pentru ca nu trebuie si uitam ca pamantul nu a trecut in proprietatea privata
decét dupa disolutia domeniilor feudale, cand nu numai serbii, ci si fostii lor
stapani au devenit, legal, proprietari privati de pamant. Mai mult, devine tot mai
evident faptul ca proprietatea sociala asupra mijloacelor de productie este com-
patibila chiar si cu faptul ca unii indivizi pot obtine venituri, practic, nelimitate
n anumite sensuri, daca nu chiar n toate.

Exista si un alt motiv pentru care conflictul dintreindivizi legat de partea lor
din venitul socia genereaza inevitabil conflicte de clasi Tn orice societate, cu ex-

13 Cf. Karl Kautsky, The Economic Doctrines of Karl Marx, New York, 1936, p. 8
si urm.

14 Cf. sectiunii 1V.1 din lucrarea mea prezentata in acest volum Teoria economicd si
economia agrard, 1960.
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society save primitive communism. Social production and its corollary, socia
organization, require a specific category of services without which they cannot
possibly function. This category comprises the services of supervisors, coordi-
nators, decision makers, legidators, preachers, teachers, newsmen, and so on.
What distinguishes these services from those of a bricklayer, aweaver, or amail-
man is that they do not possess an objective measure as the latter do. Labeling
the former unproductive and the latter productive — as is the tradition in social-
ist literature — is, however, a misleading way of differentiating between the two
categories. production needs both.

Now, even if the entire socia product were obtained only with the aid of serv-
ices having an objective measure, the problem of the income distribution would
be sufficiently baffling. But the fact that society needs also services which have
no objective measure adds a new dimensional freedom to the patterns of distri-
bution. Economists know this from their lack of successin finding a measure for
entrepreneurship. Even more telling is the fact that, as far as | know, no criteri-
on has been suggested for determining the salary of, say, a senator or of a
nation’s president.

It is then obvious why in every society the members performing “un-
productive” services constitute a kept-up class, to use Veblen's poignant expres-
sion. They, clearly, cannot claim a share according to the quantum of their serv-
ices, for these services are not cardinally measurable. But this very fact is at the
same time their everlasting weapon. The privileged €elite that is found in every
society known to history consists only of individuals who perform unproductive
services. Elites — as Pareto argued — circulate, that is, one €elite replaces another:
only the name and the rationalization of the privileges are changed®. The pre-
ceding analysis, however, explains why this circulation is an inevitable con-
sequence of the exosomatic evolution of mankind and also why an elite neces-
sarily consists of the unproductive members of the society.

The class conflict, therefore, will not be choked forever if one of its phases —
say, that where the captains of industry, commerce, and banking claim their
income in the name of private property — is dissolved®. Nor is there any reason
to justify the belief that social and political evolution will come to an end with
the next system, whatever this system may be.

2. The Boundaries of the Economic Process. Controversy has been, with a
varying degree of relative importance, a continuous stimulus in all spheres of
intellectual endeavour, from literary criticism to pure physics. The development
of economic thought, in particular, has been dependent on controversy to an

15 Vilfredo Pareto, Les systémes socialistes (Paris, 1926), |, 30 ff.

16 A single casua remark indicates that Marx may have seen, however dimly, that
the class conflict transcends the problem of private ownership: “ The whole economical
history of society is summed up in the movement of this antithesis [the division of labour
between town and country]”. Karl Marx, Capital (Chicago, 1932), |, 387.
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ceptiacomunei primitive. Productia sociaa si corolarul sau, organizarea sociaa,
necesita o categorie speciala de servicii, fara de care acestea nu pot functiona.
Aceasta categorie cuprinde serviciile supraveghetorilor, coordonatorilor, deci-
dentilor, legiuitorilor, predicatorilor, profesorilor, ziaristilor etc. Ceea ce deose-
beste aceste servicii de acelea oferite de un zidar, de un tesitor sau de un postas
este faptul ca cele dinti nu au 0 masura obiectiva asa cum au cele din urma. A
le considera pe cele dintéi neproductive si pe cele din urma productive—conform
traditiei din literatura socialista de specialitate — este, insi, un mod derutant de a
face o distinctie intre ele: productia are nevoie si de unele si de altele.

De dltfel, chiar daca intregul produs socia ar fi obtinut numai cu ajutorul
unor servicii care au 0 masura obiectiva, problema repartitiei veniturilor ar fi
destul de incurcata. Faptul ca societatea are nevoie si de servicii care nu au o
masura obiectiva adauga Tnsa o noua libertate dimensionala formelor de repar-
titie. Economistii stiu acest lucru din insuccesul eforturilor lor deagasi o masura
pentru functia de intreprinzator. Si mai elocvent este faptul ca, din céte stiu, nu
s-a propus nici un criteriu pentru determinarea salariului, si zicem, a unui sen-
ator sau a unui presedinte de stat.

Tn aceste conditii, este evident de ce in orice societate membrii care presteaza
servicii , neproductive” reprezinta o clasa intretinuta, ca si folosim expresia su-
gestiva alui Veblen. E clar, ca e nu pot pretinde o parte proportionala cu cuan-
tumul serviciilor lor, deoarece aceste servicii nu sunt masurabile cardina. Dar
Tnsusi acest fapt este, In acelasi timp, arma lor indestructibila. Elita privilegiata
pe care 0 gasim in toate societatile cunoscute din istorie e formata doar din indi-
vizi care presteaza servicii neproductive. Elitele — cum sustinea Pareto — circula,
adica o eita o inlocuieste pe adta: numa numele si justificarea privilegiilor se
schimba®. Analiza prezentatda mai susexplica de ce aceasta circulatie este o con-
secinta inevitabila a evolutiei exosomatice a omenirii si, de asemenes, de ce o
elita este necesarmente formata din membrii neproductivi ai societitii.

Prin urmare, conflictul de clasa nu vafi suprimat pentru totdeauna daci una
dintre fazele sale — s zicem, aceea in care capitanii de industrie, comert, sau
banci Tsi revendica veniturilein numele proprietatii private — dispare™. Nu exista
nici un motiv care sa justifice convingerea ca evolutia sociala si politica valua
sférsit odata cu aparitia urmatorului sistem, oricare ar fi acesta.

2. Frontierele procesului economic. Cu grade diferite de importanta relativa,
controversele sunt un permanent stimulent al creatiei intelectuale, n toate
domeniile, de la critica literara, pana la fizica pura. Dezvoltarea gandirii eco-
nomice, in special, se bazeaza pe controverse intr-o masura care poate Si-i exas-
pereze pe neinitiati. Este insa adevirat ca spiritul doctrinar Tn care sunt abordate

15 Vilfredo Pereto, Les systémes socialistes, Paris, 1926, I, p. 30 si urm.

16 O singura remarca intdmplatoare ne aratad ca Marx pare s fi Tnteles, chiar daca nu
pe deplin ca conflictul de clasi transcende cadrul proprietitii private: ,Intreaga istorie
€conomica a societatii este rezumata Tn miscareaacestei antiteze [diviziuneamuncii intre
oras si sat]”. Karl Marx, Capital, Chicago, 1932, I, p. 387.
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extent that may seem exasperating to the uninitiated. It is nevertheless true that
the doctrinaire spirit in which some fundamental issues have been approached
has harmed the progress of our science. The most eloquent exampl e of this draw-
back is the controversy over the boundaries of economics or, what comes to the
same thing, over the boundaries of the economic process.

The problem was implicitly raised first by the German historical school, but
it caused practically no stir until Marx and Engels set forth their doctrine of his-
torical materialism. From that moment on, the proposition that constitutes the
first pillar of that doctrine has been the subject of a sustained and misdirected
controversy. This proposition isthat the economic processis not an isolated sys-
tem. The non-Marxist economists apparently believe that by proving the exis-
tence of some natural boundaries for the economic process they will implicitly
expose the absurdity of historical materialism and, hence, its corollary: scientif-
ic socialism. However, whatever one may have to say about the other pillars of
Marxism, one can hardly think of a plainer truth than that the economic process
is not an isolated system. On the other hand, equally plain is the necessity of
delimiting this process in some way: otherwise, there would be no sense at al in
speaking of the economic process.

The problem is related to a point which | have endeavored to establish in the
course of this essay, namely, that the boundaries of actual objects and, especial-
ly, events are dialectical penumbras. Precisely because it isimpossible to say, for
example, where the chemical process ends and where the biological one begins,
even natural sciences —as | have argued earlier — do not have rigidly fixed and
sharply drawn frontiers. Thereisno reason for economics to constitute an excep-
tion in this respect. On the contrary, everything tends to show that the econom-
ic domain is surrounded by adialectical penumbrafar wider than that of any nat-
ural science.

Within this wide penumbra — as every sophomore knows from the famous
riddle of what happens to the national income if a bachelor marries his house-
keeper — the economic intertwines with the social and the political. Malthus
alone argued that there is also an interconnection between the biological growth
of the human species and the economic process. Economists in general have
rejected his doctrine because to this day they have failed to see that, in spite of
his unfortunate choice of expressing it, Malthus was in essence right. This can
be immediately seen from our entropic analysis of the economic process. The
fact that biological and economic factors may overlap in some surprising ways,
though well established, is little known among economists.

It was Francis Gallon who in a celebrated study, Hereditary Genius (1869),
showed how the desire for wealth — certainly, an economic factor — contributed
to the biological extinction of twelve out of the thirty-one original English peer-
ages. Hefound that peers more often than not married wealthy heiresses and thus
introduced the gene of low fertility in their blood lines. Some forty years after
Galton’s discovery, J. A. Cobb pointed out that the phenomenon is far more gen-
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unele probleme fundamentale fréneaza progresul in domeniul stiintel noastre.
Cel mai elocvent exemplu in aceasta privinta este controversaprivind frontierele
stiintel economice sau, altfel spus privind frontierele procesului economic.

Problema a fost ridicata, implicit, mai Inta de scoala istorici germana, dar
practic acest lucru a ramas fara ecou pana cand Marx si Engels nu au venit cu
doctrina materialismului istoric. Din acel moment, teza care constituie pilonul
principal a acestei doctrine este subiectul unei controverse sustinute si gresit
orientate. Aceasta propozitie se refera lafaptul ca procesul economic nu este un
sistem izolat. Economistii nemarxisti cred dupa cét se pare ca, demonstrand
existenta unor limite naturale ale procesului economic, e vor demonstra impli-
cit absurditatea materialismului istoric si, deci si a corolarului siu: socialismul
stiintific. Orice s-ar putea spune nsi despre ceilati piloni ai marxismului, cu
greu am putea gasi un adevar mai clar decét acela ci procesul economic nu este
un sistem izolat. Pe de alta parte, la fel de clard este necesitatea de a delimita
acest proces intr-un fel sau altul: altminteri, nu ar aveanici un sens sa vorbim de
proces economic.

Problema se leaga de o tezi pe care am incercat si 0 prezint in acest studiu,
aceea ca frontierele obiectelor si, mai ales, ale evenimentelor din redlitate sunt
zone de penumbra dialectica. Tocmal pentru ca este imposibil sa spunem, de
exemplu, unde se sfarseste procesul chimic si unde incepe cel biologic, nici
macar stiintele naturale — asa cum am aridtat mai Thainte — nu au frontiere rigid
fixate si trasate clar. Nu exista nici un motiv ca stiinta economica si constituie o
exceptie Tn aceasta privinta. Dimpotriva, totul tinde sa arate ca domeniul eco-
nomic este inconjurat de o penumbra dialectica mult mai ampla decét aceea din
orice stiinta a naturii.

Tn aceasta ampla zona de penumbra — asa cum orice student din primul an de
facultate afla din celebra anecdota despre peripetiile venitului national cand un
celibatar se casatoreste cu mengjera lui — economicul se imbina cu socialul si
politicul. Malthus a fost singurul care a sustinut ca exista o interconexiune intre
dezvoltarea biologica a speciei umane si procesul economic. Tn general, econo-
mistii resping aceasta doctrina, deoarece nici pana acum ei nu au reusit sa Inte-
leaga cd, Tn ciuda modului nefericit Tn care si-a expus aceasta parere, Malthus
avea in esenti dreptate. Acest lucru se va vedea imediat din analiza noastra
entropica cu privire la procesul economic. Desi bine stabilit, faptul ca factorii
biologici si cei economici se pot suprapune, in forme surprinzatoare, este putin
cunoscut de economisti.

Francis Galton a fost cel care, intr-un studiu celebru, Hereditary Genius
(1869), a aratat cum setea de bogatie — in mod cert, un factor economic — a con-
tribuit la extinctia biologica a douasprezece familii nobiliare engleze dintre cele
treizeci si unaexistenteinitial. El a constatat ca nobilii se cisitoreau de cele mai
multe ori cu mostenitoare bogate, introducand astfel gena fertilitatii scazute in
sangele urmasilor lor. Cam la patruzeci de ani dupa descoperirealui Galton, J.A.
Cobb a subliniat ca fenomenul este mult mai general. Tntr-o societate in care
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eral. In a society where personal wealth and social rank are highly correlated —
as is the case under the regime of private ownership — the gene of low fertility
tends to spread among the rich, and that of high fertility among the poor. On the
whole, the family with very few children climbs up the socia ladder, that with
more than the average number of offspring descends it. Besides, since the rich
usually marry therich, the poor cannot marry but the poor. The rich thus become
richer and the poor poorer because of a little-suspected interplay of economic
and biological factors”.

The problem of delimiting the sphere of economics, even in arough way, is
therefore full of thorns. In any case, it is not as simple as Pareto urges us to
believe through his argument that just as geometry ignores chemistry so can eco-
nomics ignore by abstraction homo ethicus, homo religiosus, and all other
homines®. But Pareto is not alone in maintaining that the economic process has
definite natural limits. The same position characterizes the school of thought
which has followed the attractive paths opened by the early mathematical mar-
ginalists and which has come to he commonly referred to as standard econom-
ics. A more recent formulation of this position is that the scope of economicsis
confined to the study of how given means are applied to satisfy given ends®. In
more specific terms: at any given instant of time the means at the disposal of
every individual aswell as his ends over the future are given; given also are the
ways (technical and social) in which these means can he used directly or indi-
rectly for the satisfaction of the given ends jointly or severaly; the essential
object of economics is to determine the allocation of the given means towards
the optimal satisfaction of the given ends. It is thus that economicsis reduced to
“the mechanics of utility and self-interest”. Indeed, any system that involves a
conservation principle (given means) and a maximization rule (optimal satisfac-
tion) is a mechanical ana ogue®.

17 For amasterly discussion of this category of problems— highly instructive for any
student of economics — see R. A. Fisher, The Genetical Theory of Natural Selection
(Oxford, 1930), chaps. x and xi. Also J. B. S. Haldane, Heredity and Politics (New York,
1938), pp. 118 ff.

18 Vilfredo Pareto, Manuel d’économie politique (Paris, 1927), p. 18.

19 By far the most articulate defense of this restrictive viewpoint is due to Lionel
Robbing, An Essay on the Nature and Sgnificance of Economic Science (2nd edn.,
London, 1948), p. 46 and passim.

20 Cf. Henri Poincaré, The Foundations of Science (Lancaster, Pa., 1946), p. 180.
For a detailed examination of the strict analogy between the Pareto-Walras system and
the Lagrange equations see V. Pareto, “Considerazioni sui principii fondamentali dell’
economia politica pura’, Giornale degli economisti, IV (1892), 409 ff. Irving Fisher, in
Mathematical Investigations in the Theory of Value and Prices (New Haven, 1925), pp.
38-39 and passim, even constructed some mechanical analogues of the consumer. Even
recently Frank H. Knight, in The Ethics of Competition (New York, 1935), p. 85, referred
to mechanics as the “sister science” of economics.
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averea personala si rangul social sunt stranslegate intre ele — cum se intdmpla n
regimul bazat pe proprietate privata — genafertilitatii scazute tinde sa se raspan-
deasci printre bogati, iar cea a fertilitatii ridicate printre siraci. In general,
familiile cu foarte putin copii urca pe scara sociaa, iar cele cu mai multi urmasi
decét media coboari. Tn afara de aceasta, Intrucét bogatii se casatoresc de regula
cu bogati, siracii nu se pot casatori decét tot cu saracii. Astfel, bogatii devin si
mai bogati, iar siracii si mai saraci din cauza interactiunii prea putin banuite
ntre factorii economici si cei biologici®.

Delimitarea sferei economicului, fie si intr-o forma mai putin elaborata, este
deci o problems foarte spinoasi. Tn orice caz, eanu este atat de simpla cum voia
si ne convinga Pareto sa credem cu rationamentul siu, potrivit caruia asa cum
geometria ignora chimia, tot astfel poate si economia sa 1i ignore, prin simpla
abstractie, pe homo ethicus, homo religiosus si pe toti ceilalti homines®. Tnsi
Pareto nu este singurul care sustine ca procesul economic are limite naturale clar
definite. Aceeasi pozitie caracterizeaza scoala de gandire care urmeaza caile
interesante deschise de primii marginalisti matematicieni si care a gjuns sa fie
cunoscuta in mod obisnuit ca economie standard. O formulare mai recenta a
acestei pozitii este aceea ca domeniul de competenta al stiintel economice se
reduce la studierea modului Tn care mijloace date sunt folosite pentru realizarea
unor obiective date®. Mai concret: Tn orice moment dat, mijloacele aflate ladis-
pozitia unui individ precum si scopurile sale viitoare sunt date; date sunt si
modalitatile (tehnice si sociae) prin care aceste mijloace pot fi folosite direct sau
indirect pentru realizarea acestor scopuri date Tmpreuna sau separat; obiectul
esentia a stiintei economice este acela de a determina al ocarea acestor mijloace
date pentru realizarea optima a scopurilor date. Astfel stiinta economica este
redusa la ,mecanica utilitatii si a interesului propriu®. Tntr-adevar, orice sistem
care presupune un principiu de conservare (mijloace date) si o regula de maxi-
mizare (satisfactie optima) este un analog mecanic®.

17 Pentru o abordare competenta a acestei categorii de probleme — foarte instructive
pentru oricine studiaza economie — vezi R. A. Fisher, The Genetical Theory of Natural
Selection, Oxford, 1930, cap. X si XI. Vezi si J. B. S. Haldane, Heredity and Politics,
New York, 1938, p. 118 si urm.

18 Vilfredo Pareto, Manuel d' économie politique, Paris, 1927, p. 18.

19 De departe cea mai bine articulatd sustinere a acestui punct de vedere restrictiv i
apartine lui Lionel Robbins, An Essay on the Nature and Significance of Economic
Science, 2nd edn., London, 1948, p. 46 si passim.

20 Cf. Henri Poincaré, The Foundations of Science, Lancaster, Pa., 1964, p. 180.
Pentru o analizd detaliatd a analogiel stricte dintre sistemul Pareto-Walras si ecuatiile
Lagrange, vezi V. Pareto, Cosiderazioni sui principii fondamentali dell’ economia poli-
tica pura, Tn “Giornale degli economisti”, 1V, 1892, 409 si urm. Irving Fisher, n
Mathematical Investigationsin the Theory of Value and Prices, New Haven, 1925, p. 38-
39si passim, chiar a elaborat unele analogii mecanice ale consumatorului. Chiar recent,
Frank H. Knight, in The Ethics of Competition, New York, 1935, p. 85, s-a referit la
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Now, the economic nature of alocating given means for the optimal satis-
faction of given ends cannot possibly be denied. In its abstract form, such alo-
cation reflects a permanent preoccupation of every individual. Nor can one deny
that frequently the problem presentsitself in concrete terms and is susceptible of
a numerical solution because all necessary data are actually given. The recent
results achieved in this direction following the pioneering work of T. C.
Koopmans deserve the highest praise. Yet, highly valuable though these results
are, the new field of engineering (or managerial) economics does not cover the
whole economic process, any more than husbandry exhausts all that is relevant
in the biological domain.

Let me hasten to add that the usual denunciation of standard economics on
the sole ground that it treats of ‘“‘imaginary individuals coming to imaginary
markets with ready-made scales of bid and offer prices’® is patently inept.
Abstraction, even if it ignores Change, is “no exclusive privilegium odiosum” of
the economic science?, for abstraction is the most valuable ladder of any sci-
ence. In social sciences, as Marx forcefully argued, it is al the more indispensa-
ble since there “the force of abstraction” must compensate for the impossibility
of using microscopes or chemical reactions®. However, the task of scienceisnot
to climb up the easiest ladder and remain there forever distilling and redistilling
the same pure stuff. Standard economics, by opposing any suggestion that the
economic process may consist of something more than a jigsaw puzzle with all
its elements given, has identified itself with dogmatism. And that is a privi-
legium odiosum which has dwarfed the understanding of the economic process
wherever it has been exercised.

From time indefinite, the natural sciences have cherished a positivist episte-
mology according to which scientific knowledge covers only those phenomena
that go on irrespective of whether they are observed or not. Objectivity, as this
criterion is often called, requires then that a proper scientific description should
not include man in any capacity whatsoever. Thisis how some came to hold that
even man's thinking is not a phenomenon®. True, the ideal of a man-less science
is gradually losing ground even in physics — ever since the discovery of quan-
tum of action and Heisenberg's indeterminacy®. However, for a science of man
to exclude atogether man from the picture is a patent incongruity. Neverthel ess,

21 Wedley C. Mitchell, “Quantitative Analysis and Economic Theory”, American
Economic Review, XV (1925), 5.

22 Joseph A. Schumpeter, Essays, ed. R.V. Clemence (Cambridge, Mass., 1951), p.
87.

23 Preface to the first edition of Capital, p. 12.

24 Cf. A.J. Ayer, Language, Truth and Logic (2nd edn., New York, 1946), pp. 57-58.
But see E. Schrodinger, Nature and the Greeks (Cambridge, Eng., 1954), pp. 90 ff.

25 Cf. Niels Bohr, Atomic Physics and Human Knowledge (New York, 1958), p. 98;
Werner Heisenberg, Physics and Philosophy: The Revolution in Modern Science (New
York, 1958), pp. 52-53.
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Caracterul economic a alocarii unor mijloace date pentru realizarea optima
aunor scopuri date nu poate fi negat. Tn forma sa abstracti, o0 asemenea alocare
reflectd preocupare permanenta a oricarui individ. Si nici nu se poate nega fap-
tul ca problema se prezinta frecvent in termeni concreti si ca se preteaza la o
solutie numerica, deoarece toate elementele necesare sunt date in mod real.
Recentele rezultate obtinute Tn aceastd directie dupa lucrarea de pionierat a lui
T. C. Koopmans sunt demne toata lauda. Oricét de valoroase ar fi insa aceste
rezultate, noul domeniu al economiel tehnol ogice (sau manageriale) nu cuprinde
Tntregul proces economic, tot asa cum agronomia nu epuizeaza tot ceea ce este
relevant Tn domeniul biologic.

Ma grabesc sa adaug ca practica obisnuita de a denunta economia standard
pe temeiul ca se ocupa de ,indivizi imaginari care vin pe piete imaginare cu
evantaie de preturi gatafacute atét lacumparare cét si lavanzare“* esteoineptie
patenta. Abstractia, chiar daca ignora schimbarea, nu este un ,, privilegium odio-
sum caracteristic exclusiv* stiintei economice?®, pentru ca abstractia este cel mai
valoros instrument al oricarei stiinte. Tn stiintele sociale, asa cum sustinea sus si
tare Marx, eaeste cu atat mai necesara, cu cét in cadrul lor ,fortaabstractiel” tre-
buie si compenseze imposibilitatea folosirii microscoapelor sau areactiilor chi-
mice®. Sarcinastiintel nu este insa de a se catara pe piscuri pe drumul cel mai
convenabil si de aramane acolo pe veci distiland si redistiland aceeasi substanta
pura. Opunandu-se oricarei Tncerciri de a sugera ca procesul economic ar putea
consta din ceva mai mult decét un puzzle cu toate piesele date, economia stan-
dard se identifica cu dogmatismul. lar acesta este un privilegium odiosum care
reduce posibilitatea de intelegere a procesului economic oriunde s-ar exercitael.

De multa vreme, stiintele naturale nutresc 0 adevarata pasiune pentru o
epistemologie pozitivista conform careia cunoasterea stiintifica acopera numai
fenomene care se perpetueaza si se desfasoara indiferent ca sunt observate sau
nu. Obiectivitatea, cum este deseori numit acest criteriu, cere, ca o descriere cu
adevirat stiintifica sa nuincluda sub nici o forma omul. Tn acest fel, unii au gjuns
S sustin ca nici macar gandirea omului nu este un fenomen®. Este adevirat, ca
idealul unei stiinte fara implicarea omului pierde teren din ce in ce mai mult
chiar si n fizica — de la descoperirea cuantel de actiune si a indeterminarii lui
Heisenberg®. Este insi o0 absurditate patenta ca o stiinta despre om si excluda
cu totul omul din cadrul sau de preocupari. Or, economia standard se mandreste

21 Wedley C. Mitchell, Quantitative Analysis and Economic Theory, in ,, American
Economic Review", XV, 1925, 5.

22 Joseph A. Schumpeter, Essays, Cambridge, Mass,, ed. R. V. Clemence, 1951, p.
87.

23 Prefata la prima editie (engleza) din Capital, p. 12.

24 Cf. A. J. Ayer, Language, Truth and Logic, 2nd edn., New York, 1946, p. 57-58.
Vezi si E. Schrédinger, Nature and the Greeks, Cambridge, Eng., 1954, p. 90 si urm.

25 Cf. Niels Bohr, Atomic Physics and Human Knowledge, New York, 1958, p. 98;
Werner Heisenberg, Physics and Philosophy: The Revolution in Modern Science, New
York, 1958, p. 52-53.
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standard economics takes special pride in operating with a man-less picture. As
Pareto overtly claimed, once we have determined the means at the disposal of
the individual and obtained “a photograph of histastes ... theindividual may dis-
appear”?®. The individual is thus reduced to a mere subscript of the ophelimity
function fi(X). Thelogic is perfect: man isnot an economic agent simply because
there is no economic process. There is only a jigsaw puzzle of fitting given
means to given ends, which requires a computer not an agent.

If standard economics has not completely banished the individual from its
discourseit is because a weakening assumption has been added to those outlined
above. This assumption is that although every individual knows his own means
and ends, no one knows the means and ends of others. “ A farmer can easily cal-
culate whether at the market prices it is more advantageous for him to use a
horse or atractor; but neither he nor anyone in the world can determine the effect
[of the farmer’s decision] on the prices of horses and tractors’#. The puzzle can
then be solved only by groping — tdtonnement. This is how the individual came
to be endowed with some economic activity, that and only that of shifting
resources by trial and error between various employments, contemporaneous or
not. And since the founders of standard economics — like most economists —
aspired to provide an analysis of the economic reality in which they actually
lived, the rules of the tatonnement as well as the nature of the ends were mold-
ed upon attitudes and practices prevaent in a capitalist society. One may there-
fore understand why Rosa L uxemburg defined economics as the study of how an
uncoordinated, chaotic system such as capitalism can nevertheless function.
Natural aso is her conclusion that the economic science will die of starvation
with the advent of the socialist society where scientific planning will replace the
tatonnement®.

So it is for its dogmatism, not for its use of abstraction, that standard eco-
nomics is open to valid criticism. Casual observation of what happens in the
sphere of economic organizations, or between these organizations and individu-
als, suffices to reveal phenomena that do not consist of tatonnement with given
means towards given ends according to given rules. They show beyond any
doubt that in al societies the typical individual continually pursues also an end
ignored by the standard framework: the increase of what he can claim as his
income according to his current position and distributive norms. It is the pursuit
of this end that makes the individual atrue agent of the economic process.

Two are the methods by which he can pursue this particular end. First, he may
seek ways by which to improve qualitatively the means he already possesses.
Secondly, he may seek to increase his persona share of the stock or flow of

26 Pareto, Manuel, p. 170; V. Pareto, “Mathematica Economics’, International
Economic Papers, no. 5, 1955, p. 61.

27 Pareto, Manuel, p. 335. My trandation.

28 Rosa Luxemburg, “What |s Economics?’ (mimeo., New York, 1954), pp. 46, 49.
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cu faptul ca opereaza ntr-un cadru care exclude omul. Dupa cum sustinea Pareto
Tn mod deschis, de indata ce am stabilit mijloacele aflate la dispozitia individu-
lui si am redlizat , 0 fotografie a gusturilor sale ... individul poatd sa dispara”®.
Astfel, individul este reduslarolul de smpluindice a functiei de ofelimitate Oi
(X). Logica este perfecta: omul nu este un agent economic, pentru ca un proces
economic pur si Simplu nu exista. Exista numai un joc de ,puzzle* in care
mijloacele date trebuie adaptate la scopuri date, ceea ce necesita un calculator,
nu un agent.

Daci economia standard nu a eliminat complet individul din discursul siu,
acest lucru se datoreaza faptului ca o ipoteza atenuanti a fost adaugata celor
prezentate mai sus. Potrivit acestei ipoteze, desi orice individ isi cunoaste pro-
priile sale mijloace si scopuri, nimeni nu cunoaste mijloacele si scopurile celor-
lalti. ,Un fermier poate si calculeze usor daca, la preturile pietel, este mai avan-
tajos pentru el sa foloseasca un cal sau un tractor; dar nici €l si nici atcinevade
pe aceasta lume nu poate si determine efectul [hotarérii fermierului] asupra
pretului cailor sau al tractoarelor*. Solutia la acest ,puzzle* poate fi gasita
numai prin incercari repetate — prin tdtonnement. Asa s-a guns ca individul sa
fie dotat cu 0 anumita activitate economica, aceea dar numai aceeade adistribui,
prin tatonari succesive, resursele spre diversele utilizari, concomitente sau nu. Si
Tntrucét fondatorii economiei standard — ca majoritatea economistilor — doreau
sa ofere o analiza a redlitatii economice in care traiau efectiv, regulile acestui
»tatonnement* si natura scopurilor au fost modelate Tn functie de atitudinile si
de practicile dominante n societatea capitalista. Putem astfel intelege de ce Rosa
Luxemburg a definit economia ca studiul modului Tn care un sistem necoordo-
nat, haotic, cum este capitalismul, poate totusi sa functioneze. Fireasca este si
concluziaei ca stiintele economice vor pieri deinanitie o data cu instal area soci-
etatii socialiste, in care o planificare stiintifica vainlocui tatonarea®.

Daca economia standard este supusa pe drept cuvant la critici, ea datoreaza
aceasta dogmatismului sau, si nu faptului ca face uz de abstractie. Observarea
obisnuita a ceea ce se intdmpla Tn sfera organizatiilor economice sau ntre aces-
tea si indivizi este suficienta pentru a revela fenomene fara a se recurge la
tatonari, pentru a se stabili modul Tn care cu mijloace date se pot realiza scopuri
date conform unor reguli date. Aceste fenomene arata, dincolo de orice Tndoiala,
ca, Tn toate societatile, individul tipic urmareste continuu si un scop ignorat de
viziunea standard: cresterea venitului siu Tn concordanta cu pozitia sa prezenta
si cu normele de distributie. Tocmai urmarirea acestui scop transforma individul
Tntr-un agent efectiv a procesului economic.

Existda doua metode prin care el poate si ajungi larealizarea acestui scop spe-
cific. Tn primul rand, el ar putea si caute modalititi prin care si fsi Tmbu-
natateasca calitativ mijloacele de care dispune. Tn a doilea rand, el poate si

26 Pareto, Manuel, p. 170; V. Pareto, Mathematical Economics, , International
Economic Papers*, 1955, No.5, p. 61.

27 Pareto, Manuedl, p. 334. Traducerea autorul ui.

28 Rosa Luxemburg, “What |s Economics?’, mimeo., New York, 1954, p. 46, 49.
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social means, which is tantamount to changing the prevailing distributive rela-
tions. It is because even in a socialist society theindividual activity isin thelong
run directed also towards these aims that new means are continualy invented,
new economic wants created, and new distributive rules introduced®.

The question is why a science interested in economic means, ends, and dis-
tribution should dogmatically refuse to study also the process by which new eco-
nomic means, new economic ends, and new economic relations are created.
Perhaps one would answer that what is to be included in the scope of any spe-
cial scienceisamatter of convention or of division of labour. To return to an ear-
lier paradlél, isit not true that husbandry constitutes a proper scientific endeav-
our and a very useful discipline despite the fact that it does not concern itself
with biological evolution? There is, however, a very important reason why
economies cannot follow the example of husbandry.

The reason is that the evolutionary pace of the economic “species’ —that is,
of means, ends, and relations — is far more rapid than that of the biological
species. The economic “species’ are too short-lived for an economic husbandry
to offer a relevant picture of the economic reality. Evolutionary elements pre-
dominate in every concrete economic phenomenon of some significance —to a
greater extent than even in biology®. If our scientific net lets these elements slip
through it, we are left only with a shadow of the concrete phenomenon. No
doubt, a navigator does not need to know the evolution of the seas; actual geog-
raphy, as Pareto argued, suffices him®. But my point is that Pareto’s illustration
would be of no avail if the earth’s geography evolved as rapidly as that of the
economic world. It is beyond dispute, therefore, that the sin of standard eco-
nomics is the falacy of misplaced concreteness, by which Whitehead under-
stands “neglecting the degree of abstraction involved when an actua entity is
considered merely so far as it exemplifies certain [pre-selected] categories of
thought” =,

In retrospect, it appears natural that denunciations of the sterility of the stan-
dard armamentarium should have come from men such as Marx and Veblen,
who were more interested in distributive relations than in the efficient alloca-
tions of means: the fallacy of misplaced concreteness is more conspicuousin the
former than in the latter problem. However, athough the disciples of Marx or

29 The preceding remarks should be compared with those of Knight, Ethics of
Competition, pp. 58 ff. However, | am not sure whether the particular activity described
above coincides with what Knight calls “the institution of sport”.

30 This is not the same thing as saying that the economic material is exposed to
numerous disturbances, as Joseph A. Schumpeter says in Business Cycles (New York,
1339), 1, 33. From amechanistic viewpoint, every concrete phenomenon appears subject
to innumerable disturbances.

31 Pareto, Manuel, p. 101.

32 Alfred North Whitehead, Process and Reality: An Essay in Cosmology (New
York, 1929), p. 11.
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Tncerce sporirea partii ce-i revine din stocul sau fluxul de mijloace sociale, ceea
ce echivaleaza cu modificarearelatiilor de repartitie existente. Tocmai pentru ca,
chiar si ntr-o societate socialista, activitatea indivizilor urmareste pe termen
lung realizarea acestor obiective sunt inventate continuu noi mijloace, sunt cre-
ate noi nevoi economice si sunt introduse noi reguli de repartitie®.

Intrebarea este de ce o stiinta interesata de mijloace, scopuri si forme de
repartitie economica refuza in mod dogmatic si studieze si procesul prin care se
creeaza noi mijloace economice, Noi scopuri economice si Noi relatii economice.
S-ar putearaspunde ca ceea ce poate fi inclus Tn obiectul oricarei stiinte speciale
este o chestiune de conventie sau de diviziune a muncii. Revenind la o com-
paratie anterioara, nu este oare adevarat ca agronomia reprezinta un demers cu
adevarat stiintific si o disciplina foarte utila, Tn ciuda faptului ca nu se ocupa de
evolutia biologica? Exista Tnsa un motiv foarte important pentru care stiinta eco-
nomica nu poate urma exemplul agronomiei.

Motivul este faptul ca evolutia ,speciilor* economice — adica a mijloacelor,
scopurilor si relatiilor — este mult mai rapida decét evolutia speciilor biologice.
» Speciile” economice au 0 viata prea scurta pentru ca 0 agronomie economica
sa ofere o imagine relevanta a realitatii economice. Elementele in evolutie pre-
domina n orice fenomen economic concret de o oarecare importanta — intr-o
masura chiar mai mare decét in biologie®. Daca sita noastra stiintifica permite
acestor elemente si treaca prin ea, nu ne mai ramane decét o umbra afenomenu-
lui concret. Desigur, un navigator nu trebuie sa stie cum au evoluat marile;
geografia lor actuala — cum spunea Pareto — este suficienta pentru el®. Cred,
nsi, ca exemplul lui Pareto nu ar fi de nici un folos daca geografia pamantului
ar evolua lafel de repede casi aceea alumii economice. Este deci indiscutabil
ca pacatul economiei standard se trage din iluzia concretetei prost intelese, prin
care Whitehead are Tn vedere , neglijarea gradului de abstractie necesar cand o
entitate reald este luata in consideratie numai Tn masurain care expliciteaza anu-
mite categorii de gandire [preselectiile]“.

Retrospectiv, pare firesc ca denuntarea sterilitatii arsenalului traditional al
economiei standard sa fi fost initiata de oameni ca Marx si Veblen, care erau mai
interesati de relatiile de repartitie decét de alocarea eficienta a mijloacelor: iluzia
concretetei prost intelese este mai evidenta in primadecét in cazul celei de adoua
probleme. Totusi, desi discipolilor lui Marx si Veblen le place sa revendice in-

29 Observatiile precedente trebuie comparate cu ale lui Knight, Ethics of
Competition, p. 58 si urm. Totusi, nu sunt sigur ca activitatea specifica descrisi mai sus
coincide cu ceea ce Khight numeste ,,institutia amuzamentului“.

30 Aceasta nu este totuna cu a spune ca materialul economic este expus multor per-
turbatii, cum arata Joseph A. Schumpeter Tn Business Cycles, New York, 1939. Din punct
de vedere mecanicist, orice fenomen concret pare supus la perturbatii nenumarate.

31 Pareto, Manuel, p. 101.

32 Alfred North Whitehead, Process and Reality: An Essay in Cosmology, New York,
1929, p. 11.
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Veblen like to claim the entire glory for their own master®, the shortcomings of
the static analysis originated by Ricardo were pointed out long before Marx. J.
B. Say, for example, in an 1821 letter warned Ricardo’s contemporaries that
future generationswould laugh at the terror with which, because of the Ricardian
analysis, they were viewing the effect of the technical progress upon the fate of
the industrial workers®. It is nevertheless true that lessons, perhaps the only sub-
stantial ones, on how to transcend the static framework effectively have come
from Marx, Schumpeter, and Veblen®.

One should not fail, however, to recognize also the unique endeavour of
Marshall to instill some life into the analytical skeleton of standard economics.
Schumpeter, with his tongue in cheek — as it often was — said that Marshall
“wanted — strange ambition! — to be ‘read by businessmen’”*. No doubt it was
a strange ambition after al for Marshall to insist upon respect for relevance
instead of succumbing to the temper of his age. To cite only one from the many
eloguent examples: it was Marshall who showed in the most incontrovertible
way that even such a basic concept as the supply schedule of an ‘" increasing
returns’ industry slips through the analytical mesh because “increasing returns’
is an essentially evolutionary phenomenon, necessarily irreversible and perhaps
irrevocable as well¥. Marshall expressed his respect for analysis in so many
words, but his “thought ran in terms of evolutionary change — in terms of an
organic, irreversible process’®. But Schumpeter went on to say that Marshall’s
“vision of the economic process, his methods, and his results, are no longer
ours’*. Coming from an economist in whose work evolution occupied a promi-
nent position, this last remark cannot be taken for anything but a veiled lament.
Great minds — such as Lionel Robbing —who ultimately awake from “dogmatic
slumber”*, are, unfortunately, rare exceptions.

The accusations that standard economics has deserted its main duty, namely,
that of being a guide for practical politics, are commonplace. But, as | have

33 E.g., Karl Korsch, Karl Marx (London, 1938), p. 156; John S. Gambs, Beyond
Supply and Demand (New York, 1948), p. 10.

34 Say's Lettersto Malthus on Political Economy and Commerce (London, 1936), p.
64.

35 As al economists know, only Schumpeter formed no school. | wish to observe,
however, that the American Institutionalists, though hailing Veblen astheir prophet, have
inherited little from him besides an aggressive scorn for “theory”. Be this asit may, Paul
T. Homan, in “An Appraisal of Institutional Economics’, American Economic Review,
XXI1 (1932), 10-17, has completely missed the issue raised by Veblen.

36 Joseph A. Schumpeter, Ten Great Economists (New York, 1951), p. 97.

37 Marshall, Principles, p. 808. See also Schumpeter, Essays, p. 53n2, and Knight,
Ethics of Competition, pp. 166-167.

38 Schumpeter, Ten Great Economists, p. 101.

39 Ibid., p. 92.

40 As Lionel Rabbins admits for himself in his The Economic Problemin Peace and
War (London, 1947), pp. 67-68.
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treaga glorie pentru propriul lor maestru®, negjunsurile analizei statice datorate
lui Ricardo au fost mentionate cu mult Tnainte de Marx. J. B. Say, de exemplu,
ntr-o scrisoare din 1821 1i puneain garda pe contemporanii lui Ricardo ca gene-
ratiile viitoare vor r&de de modul apocaliptic in care, din cauza andizei lui
Ricardo, priveau e efectul progresului tehnic asupra destinului muncitorilor
industriali**. EsteTnsa adevarat ca poate singurele referinte substantiale privind
modul de depasire a cadrului static le gasim la Marx, Schumpeter si la Veblen®.

Nu poti sa nu recunosti Tnsa si efortul deosebit al lui Marshall de a insufla
ceva viati In scheletul analitic al economiel standard. Schumpeter, ironic, cum
era deseori, spunea despre Marshall ca ,dorea — ciudata ambitie! — si fie «citit
de oameni de afaceri»“*. Farad indoialda ca era cam stranie aceastd insistenta a
lui Marshall asupra respectului datorat pertinentei, in loc si se supuna starii de
spirit a epocii sale. Ca sa citam doar unul dintre multele exemple graitoare:
Marshall afost cel care a aratat, in modul cel mai incontestabil, ca pana si un
asemenea concept elementar cum este programul de productie a unei ramuri ,,cu
randamente crescitoare” trece prin sita anditica, deoarece ,randamentele
crescatoare” reprezinta un fenomen esentialmente evolutiv, necesarmente ire-
versibil si, poate, chiar irevocabil®. Marshall si-a aratat respectul pentru analiza
n foarte multe cuvinte, Insa ,,gandirea sa functionain termeni de schimbare evo-
lutiva — Tn termeni unui proces organic, ireversibil“®. Schumpeter a mers Insa
mai departe, spunand despre Marshall, ca ,, viziunea sa asupra procesului econo-
mic, metodele sale si rezultatele sale nu mai sunt cele ale noastre**. Venind din
partea unui economist Tn a carui opera evolutia a ocupat un loc proeminent,
aceasta ultima observatie nu poate fi luata altfel decdt ca un regret voaat.
Spiritele — ca Lionel Robbins — care pana la urma s-au trezit din ,somnul dog-
matic*“®, sunt rare din pacate.

Acuzatiile ca economia standard ar fi abdicat de la datoria sa principala, si
anume, aceeade afi un ghid pentru politica practica, sunt un lucru obisnuit. Dar,
asa cum m-am straduit sa demonstrez in aceasta sectiune, insisi natura procesu-

33 De exemplu, Karl Korsch, Karl Marx, London, 1938, p. 156; John S. Gambs,
Beyond Supply and Demand, New York, 1946, p. 10.

34 Say's Letters to Malthus on Palitical Economy and Commerce, London, 1936, p.
64.

35 Dupa cum stiu toti economistii, doar Schumpeter nu a creat nici o scoala. Doresc
S precizez, totusi, ca ingtitutionalistii americani, desi il preamareau pe Veblen ca profet
al lor, au mostenit putine lucruri de la €l Tn afara dispretului agresiv fata de , teorie”.
Oricum nsa fi, Paul T. Homan, in An Appraisal of Institutional Economics, in ,Ame-
rican Economic Review", XXII, 1932, 10-17, a ocolit complet problema pusa de Veblen.

36 Joseph A. Schumpeter, Ten Great Economists (New York, 1951), p. 97.

37 Marshall, Principles, p. 808. Vezi si Schumpeter, Essays, p. 53n2, si Knight,
Ethics of Competition, p. 166-167.

38 Schumpeter, Ten Great Economists, p. 101.

39 Ibid., p. 92.

40 Asa cum recunoaste Lionel Robbins, Tn ceea ce 1l priveste, in lucrarea The
Economic Problem in Peace and War, London, 1947, p. 67-68.
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endeavored to prove in this section, it isthe very nature of the economic process,
more precisely its evolutionary pace, that precludes a grasping of its relevant
aspects by a static scheme, even if one studies economics only for the love of the
art. As to where the boundary of the economic process should be appropriately
set, | know of no better answer than Marshall’s definition of economics as “the
study of mankind in the ordinary business of life”*, provided one does not insist
on an arithmomorphic interpretation of every term.

3. Why I's Economics Not a Theoretical Science? Everyone uses “theory” in
multifarious senses. To wit, in one place Schumpeter uses it to mean “a box of
analytical tools’*. But in discriminating usage, the term generally denotes alog-
ical edifice. Or, as| have explicitly put it (Chapter One, section 4, above), theo-
ry meansalogical filing of all extant knowledge in some particular domain such
that every known proposition be either contained in the logical foundation or
deducible from it. That such afiling has the unique merit of affording compre-
hensibility is a leitmatif inherited from Aristotle. However, hardly any attention
has been paid to the fact that there can be no comprehensibility without the com-
prehensibility of extant knowledgein only arelatively few w-propositions. If our
knowledge of a certain domain is not compressible, i.e., if its logical filing
resultsin avery great number of w-propositions, Aristotelian comprehensibility
does not abtain, | have illustrated this point in connection with chemistry where,
because of the frequency of novelty by combination, any logical foundation
must contain far more numerous propositions than the B-class. For the same rea-
son alogical foundation of chemistry would have to be continuously “under con-
struction”. A chemical theory, clearly, would serve no purpose whatsoever. The
same applies with even greater force to any science concerned with evolution,
for the scene of evolution is dominated by novelty.

After what has been said about the scope of economics the answer to the
question at the head of this section is so obvious that to dwell further on it might
seem superfluous. But since the view that the propositions about the economic
process can be arranged into a theory is widely shared, it appears instructive to
analyze briefly the most salient arguments advanced in its support.

The oldest, and also the most commonly held, argument is that economics
must necessarily be atheoretical science because every economic phenomenon
follows logically from a handful of elementary principles. The idea goes back to
the Classical school, which taught that all economic phenomenaare grounded in
“the desire for wealth” which characterizes any “sane individual”, and are gov-
erned by only two general laws. Thefirst isthat “agreater gain is preferred to a
smaller”; the second is the propensity to obtain “the greatest quantity of wealth
with the least labour and self-denial®. To these general laws the marginalists

41 Marshall, Principles, p. 1.

42 Schumpeter, Essays, p. 227.

43 John Stuart Mill, A System of Logic (8th edn., New York, 1874), pp. 623 ff;
Knight, Ethics of Competition, pp. 138 ff.
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lui economic, sau mai precis, caracterul sau evolutiv, este ceea ce Impiedica
sesi zarea aspectelor sale relevante pe bazaunei scheme statice, chiar daca nu am
studia economia decét de amorul artei. Tn ceea ce priveste problema stabilirii
limitelor procesului economic, nu cunosc raspuns mai bun decét definitiadata de
Marshall stiintel economice, respectiv ,, studiul umanitatii Tn exercitiile obisnuite
al vietii“*, cu conditia si nu se insiste asupra unel interpretari aritmomorfe a
fiecarui termen.

3. De ce economia nu este o stiingd teoretica? Termenul de ,teorie” este
folosit Tn diverse sensuri. De exemplu, Tntr-un loc Schumpeter 1l foloseste cu
sensul de,, cutie cu instrumente analitice" %, desi ntr-o abordare mai analitica, el
se foloseste Tnsa, Tn general, cu sensul de edificiu logic. Or, cum am aratat
explicit (capitolul 1, paragraful 4, de mai sus), teoriaihseamni o clasare logica
a tuturor cunostintelor existente dintr-un domeniu determinat care permite ca
orice propozitie cunoscuta sa fie ori continuta de fundamentul logic, ori
deductibila din acesta. Ca o0 asemenea clasare trebuie sa aiba doar meritul de a
permite inteligibilitatea este un laitmotiv mostenit de la Aristotel. Putina atentie
afost acordata Tnsi faptului ca nu poate exista inteligibilitate fara compresibili-
tatea cunostintelor existente intr-un numar relativ mic de propozitii w. Daca
cunostintele noastre dintr-un anume domeniu nu sunt compresibile, adica daca o
clasare logica alor duce la un numar foarte mare de propozitii w, nu se gunge
la intelegere aristotelica. Am ilustrat acest lucru cu un exemplu din chimie,
unde, datorita frecventel noutatii obtinute prin combinare, orice fundament logic
contine necesarmente mult mai multe propozitii decét clasa 8. Din acelasi motiv,
un fundament logic al chimiei ar trebui si fie continuu ,in constructie®. Tn mod
evident, o teorie in chimie nu ar servi la nimic. Acelasi lucru este valabil intr-o
masura si mai mare in stiintele care se ocupa de evolutie, deoarece scena
evolutiel este dominata de noutate.

Dupa tot ce s-a spus despre obiectul stiintei economice, raspunsul la ntre-
barea din titlul acestei sectiuni este atét de evident, Tncat a mai insista asupra lui
este de prisos. Tntrucét Tnsi parerea ca propozitiile referitoare la procesul eco-
nomic pot fi organizate intr-o teorie este larg impartasita, ar fi util sa analizam
pe scurt cele mai importante argumente aduse n sprijinul &i.

Cel mai vechi, dar si cel mai obisnuit argument este acela ca economia tre-
buie, necesarmente, sa fie o stiinta teoretica, deoarece orice fenomen economic
decurge logic dintr-un manunchi de principii elementare. Aceasta idee isi are
sursele in gandirea scolii clasice, care ne invata ca toate fenomenele economice
se bazeaza pe ,dorinta de bogatie”, caracteristica oricarui ,individ sinatos’, si
sunt guvernate de numai doua legi generale. Prima se refera la faptul ca ,,un
céstig mai mare este preferat unuia mai mic”; a doua este tendinta de a obtine
»ceamal mare cantitate de bogitie cu cel mai mic efort si sacrificiu personal”*.

41 Marshall, Principles, p. 1.

42 Schumpeter, Essays, p. 227.

43 John Stuart Mill, A System of Logic, 8th edn., New York, 1874, p. 623 si urm.;
Knight, Ethics of Competition, p. 135 si urm.
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added two principles of more substantial content, the principles of decreasing
utility and decreasing returns. But economists have continued to argue that the
fundamentals of economics are known to usimmediately by intuition, and hence
their truth can be trusted “more confidently and certainly than ...any statement
about any concrete physical fact or event”*. Still more important is the claim
that because of this specia property of its fundamental laws economics is the
deductive science par excellence. Consequently, al economic propositions are
valid in any institutional setting®.

No doubt, one can hardly think of a more obvious truth than the postulate
“Each individual acts as he desires’#. Or as the same idea is expressed in mod-
ern jargon, everybody acts so as to maximize his satisfaction in every given set
of circumstances. Clearly, it is as absurd to think of an individual who prefers a
smaller to agreater gain asto imagine a quadrangle with five sides. On the other
hand, to compare the principle of maximum satisfaction with “any statement
about any concrete physical fact” isan idle proposal, unless “ satisfaction” too is
more concretely described.

The last requirement is essential. Even standard theory could not ignore it: its
theoretical edifice was not built upon a general and vague concept of satisfaction,
but on the specific proposition that only those goods and services an individual
can enjoy personally influence his satisfaction. Accordingly, in standard theory
ophelimity is a function only of the quantities of such goods and services.

This particular formula — as | argued in a paper reprinted in this volume’” —
reflects an ingtitutional trait proper (and, perhaps, specific as well) to the large
urban communities of industrialized societies. The same is true of another cor-
nerstone of standard theory, namely, the proposition that, for a seller, “gain” is
measured solely by money-profit. But —to recall Marx’s protest — “the bourgeois
reason is not the normal human reason”*. As Marshall carefully pointed out, it
is not the general reason even in the bourgeois society®. Still less can we expect
it to be valid in al institutional settings. Actualy, in peasant communities the
satisfaction of the individual depends not only on the quantities of goods and
services at his disposal but also on other economic variables, and gain depends
on other factors besides money-profit.

The statement that the fundamental principles of economics are universally
valid, therefore, may betrue only astheir formis concerned. Their content, how-

44 Frank H. Knight, On the History and Method of Economics (Chicago, 1956), p.
164. Also, W. Stanley Jevons, The Theory of Political Economy (4th edn., London,
1924), p. 18.

45 Cf. Jevons, Theory, p. 19; Knight, Ethics of Competition, pp. 137-138 and passim.

46 Irving Fisher (note 20, above), p. 11; Pareto, Manuel, p. 62.

47 “Economic Theory and Agrarian Economics’ (1960), section I11. 2.

48 Karl Marx, A Contribution to the Critique of Political Economy (Chicago, 1904),
p 93.

49 Marshall, Principles, pp. 762 ff.
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Acestor legi generale marginalistii le-au adaugat doua principii cu un continut
mai substantial, principiul utilitatii descrescande si cel a randamentelor
descrescande. Economistii au continuat insd sa sustina ca datele fundamentale
ale economiei ne sunt nemijlocit accesibile prin intuitie si ca, deci adevarul lor
poate fi acceptat ,,cu mai multa incredere si certitudine decét ... orice conside-
ratie despre vreun fapt sau eveniment fizic concret“*. Si mai importanta este
pretentia ca, din cauza acestei insusiri speciale alegilor ei fundamentale, econo-
mia este o stiinta deductiva par excellence. Prin urmare, orice propozitie eco-
nomica este valabila Tn orice cadru institutionat®.

Fard Tndoiala, e greu, de conceput un adevar mai evident decét postulatul:
,Oriceindivid actioneaza asacum doreste” . Sau cum este exprimata aceessi idee
ntr-o forma mai moderna, orice persoana actioneaza in asa fel incét sa-si maxi-
mizeze satisfactia’in orice complex dat de imprejurari. Evident ca ane imagina un
individ care prefera un castig mai mic unuia mai mare, este la fel de absurd caa
neimaginaun patrulater cu cinci laturi. Pe de ata parte, acomparaprincipiul satis-
factiel maxime cu ,, diverse consideratii despre fapte fizice concrete” este cevalip-
St de sens, daca , satisfactia® Insasi nu este definita si eamai concret.

Aceasta ultima cerinta este esentiala. Nici macar teoria standard nu putea sa
o ignore: edificiul sau teoretic nu afost construit pe baza unui concept general
si vag de satisfactie, ci pe baza propozitiei specifice ca doar bunurile si servici-
ile de care un individ se poate bucura personal conteazi cand e vorba de satis-
facria sa. Caurmare, in teoria standard, ofelimitatea nu este functie decét de can-
titatile unor astfel de bunuri si servicii.

Aceasta formula speciala — asa cum am aratat intr-un alt articol* — reflecta o
trasatura institutionala proprie (si, poate, specifica) comunitatilor urbane mari
din societatile industriaizate. Acelasi lucru este valabil pentru o ata piatra
unghiulard a teoriei standard, si anume propozitia ca, pentru un vanzator,
»Castigul” se masoara numai prin profitul banesc. Dar — ca sa reamintim sublini-
erea facuta de Marx — ,ratiunea burgheza nu este ratiunea umana normala”*.
Dupa cum precizeaza Marshall, aceasta nu este ratiunea generala nici macar in
societatea burgheza®. Si cu atét mai putin ne putem astepta ca aceasta ratiune sa
fie valabila in orice cadru institutional. De fapt, in comunitatile fdrdnesti satis-
factia individului depinde nu numai de cantitatile de bunuri si servicii aflate la
dispozitiasa, ci si de ate variabile economice, iar castigul depinde si de alti fac-
tori Tn afara profitului pecuniar.

44 Frank H. Knight, On the History and Method of Economics, Chicago, 1956, p.
164. De asemenea, W. Stanley Jevons, The Theory of Political Economy, 4th edn.,
London, 1924, p. 18.

45 Cf. Jevons, Theory, p. 19; Knight, Ethics of Competition, p. 137-138 si passim.

46 Irving Fisher (nota 20, de mai sus), p. 11; Pareto, Manuel, p. 62.

47 Teoria economicd si economia agrard, 1960, sectiunea l1.2.

48 Karl Marx, A Contribution to the Critique of Political Economy, Chicago, 1904,
p. 93.

49 Marshall, Principles, p. 762 si urm.



226 SOME ORIENTATION ISSUES
IN ECONOMICS. AN INTRODUCTION TO EPISTEMOLOGY

ever, is determined by the institutional setting. And without this institutional
content, the principles are nothing but “empty boxes’, from which we can obtain
only empty generalities. This is not to say that standard theory operates with
“empty boxes’. On the contrary, as we have seen, those boxes are filled with an
ingtitutional content distilled from the cultura patterns of a capitalist society.
They may be only partly filled — as is certainly the case. Indeed, many traits of
such societies have been left out because they were not quite ripe at the time the
foundations of standard theory were laid, others because they cannot be fitted
into the arithmomorphic structure a theory necessarily has®.

L et me repeat here a point made in the paper entitled “ Economic Theory and
Agrarian Economics’ (1960), reprinted below. It is precisely because the boxes
of standard theory were already filled with a specific institutional content that
this theory was unceremoniously rejected by the students of the economic
process in noncapitalist settings. The most salient examples are those of the his-
torical school in Germany and of Narodnikismin Russia. Significant though the
point is, it has received not more than casual attention. Marshall seems to be
alone in reproaching the standard economists for having worked out “their the-
ories on the tacit supposition that the world was made up of city men”s. Yet,
even Marshall’s censure does not aim at the real issue.

No economist, even aRicardo or aWalras, can be blamed for not having con-
structed a theory both relevant and valid for al institutional settings. Society is
not an immutable entity, but evolves continuously in endless forms that differ
with time and place as well. It is normal, therefore, that every great economist
should have filled his analytical boxes with an institutional content inspired by
the cultural patterns of the society he knew best: that in which he lived.

The economic profession should accept with immense pride Bridgman's
accusation of practical opportunism®. Indeed, it would have been most regret-
table had no Quesnay been interested in the specific economic problems of eigh-
teenth-century France, had no Keynes studied the economic problems of mod-
ern state organizations, or had ho contemporary economist been attracted by the
problem of how to develop backward economies — which is the problem of our
age. The standard economist, therefore, cannot be indicted, any more than Marx,
for constructing histheory after the model of capitalist society. The egregioussin
of the standard economist is of another kind. Because he denies the necessity of
paying any attention to the evolutionary aspects of the economic process, he is

50 The reader should have no difficulty in finding the reason why the preceding con-
clusions differ fundamentally from those of some well-known discussions of the same
topic, such as that of Knight, Ethics of Competition, pp. 135 ff, or J. H. Clapham, “ Of
Empty Economic Boxes’, Economic Journal, XXXII (1922), 305-314. These authors
use “content” in its Paretoan sense, meaning the ensemble of all “standard” ophelimity
and production functions.

51 Marshall, Principles, p. 762.

52 Bridgman, Reflections, pp. 443-444.
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Teza ci principiile fundamentale ale economiei sunt universal valabile poate
fi, prin urmare, adevirata numai Tn masurain care este vorba de forma lor. Tn ceea
ce priveste conyinutul lor, acesta este determinat de cadrul institutional. lar fara
acest fond ingtitutional, principiile nu sunt decét ,, cutii goale€”, din care nu pot fi
scoase decét generalitati goale. Aceasta nu inseamna ca teoria standard opereaza
Ccu ,cutii goale*. Dimpotriva, asa cum am vazut, aceste cutii sunt umplute cu un
continut ingtitutional distilat din schemele culturale ale unei societati capitaliste.
Ele ar putea fi doar partial umplute — cum Th mod sigur se Tntampla. Tntr-adevar,
multe trasaturi ale acestor societati au fost omise, fiindca nu erau pe deplin coapte
Tn momentul n care au fost puse bazele teoriei standard, altele fiindca nu cadrau
cu structura aritmomorfa pe care o are necesarmente o teorie®.

Sa repetam aici o idee din articolul intitulat Teoria economicd si economia
agrard (1960), reluat in acest volum. Tocmai deoarece cutiile teoriei standard
erau deja umplute cu un continut institutional specific, aceasta teorie a fost
respinsi fara menajamente de cel ce se ocupau de procesul economic in contexte
necapitaliste. Cele mai graitoare exemple sunt cele oferite de scoalaistorica ger-
mana si de narodnicismul rus. Oricét de importanta ar fi aceasta idee, nu i
s-a acordat decét putina atentie. Marshall pare sa fie singurul care reproseaza
adeptilor economiel standard ca si-au elaborat ,teoriile pe baza supozitiei
implicite ca lumea este alcatuita din oraseni“®. Dar, nici aceasta observatie cri-
tica alui Marshall nu vizeaza adevarata problema.

Nici un economist — nici macar un Ricardo sau un Walras— nu poate fi acuzat
ca nu a elaborat o teorie relevantd si valabila pentru orice cadru institutional.
Societatea nu este o entitate imuabila, ci evolueaza continuu generénd nume-
roase forme diferite Tn timp si spatiu. Este, deci, normal catoti marii economisti
sa-si umple cutiile analitice cu un continut institutional inspirat de formele cul-
turale ale societatii pe care o cunosteau cel mai bine: societatea in care traiau.

Profesia economistilor ar trebui si accepte cu o imensa mandrie acuzatia lui
Bridgam de oportunism pragmatic®. Tntr-adevar, ar fi fost extrem de regretabil
canici un Quesnay si nu se fi interesat de problemele economice specifice din
Franta secolului al XVIlI-lea, canici un Keynes si nu fi studiat problemele eco-
nomice ale organizatiilor statului modern sau ca economistii contemporani sa nu
fi fost atrasi de problema dezvoltarii economiilor ramase in urma, care este
marea problema a epocii noastre. Prin urmare, economistul standard nu poate fi
acuzat, cum nu poate fi nici Marx, pentru faptul ca si-a construit teoria dupa
modelul economiei capitaliste. Pacatul flagrant a economistului standard este de

50 Cititorul nu ar trebui sa aiba nici o dificultate Tn ceea ce priveste motivul pentru
care concluziile anterioare difera fundamental de cele ale unor dezbateri foarte cunos-
cute pe aceeasi tema, cum este aceea propusa de Khight, Ethics of Competition, p. 135
si urm., sau J. H. Clapham, Of Empty Economic Boxes, h “Economic Journal”, XXXII,
1922, p. 305-314. Acesti autori spun “continut” Tn sensul dat de Pareto, ceea ce Tnseam-
na ansamblul tuturor functiilor “standard” de ofelimitate si de productie.

51 Marshall, Principles, p. 762.

52 Bridgman, Reflections, p. 443-444.
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perforce obliged to preach and practice the dogma that his theory isvalid in all
societies™.

The celebrated Methodenstreit apparently centered upon methodology. But,
as should be clear from the preceding analysis, at bottom the Sreit (i.e., the
fight) was about the claim that it is possible to construct a universally valid eco-
nomic theory. The adversaries of the Ricardians maintained that there is a Great
Antinomy between this claim and the evolutionary nature of the economic
process. Standard economists, as we have just seen, entrenched themselves
behind the position of the directly intuitive basis of the fundamental economic
laws. But another signal attempt at resolving the Great Antinomy proceeds from
an objective basis. In essence, it is a chemical doctrine of society®.

A chemical doctrine claims, first, that all forms of societies can be objective-
ly analyzed into afinite number of immutable elements, and second, that a soci-
ety can possess no other property than those inherent in its elementary compo-
nents. The Golden Horde, the medieval city of Florence, twentieth-century
Switzerland, therefore, would not be different “animals’ each with its specific
behaviour, but only stronger or weaker cocktails obtainable from a finite list of
ingredients.

We owe to Walter Eucken the most cogent elaboration of a chemical doctrine
of the economic process. He argues that the perennia ingredients of any eco-
nomic system fall into three categories: the control (central or plural), the mar-
ket (with its standard forms), and the monetary conventions (commodity-money,
commodity-credit, money-credit)*. Any economy is nothing but some combina-
tion of these ingredients, one from each category. All we need to know is the par-
ticular combinative formula in each case under consideration.

To clarify this epistemological position, Eucken resorts to an analogy: the
works of composers, though different, have been created “by combining togeth-
er a limited number of tones which they all used”®. The choice is, however,
most unfortunate, for through this analogy Eucken unwittingly lays bare the
basic weakness of all chemical doctrines of society.

Musica scales have evolved and new ones are still in store for us. Besides,
music requires instruments; new ones have been invented even during our gen-

53 Injustice to Marx | should note that he never endorsed this position. On the con-
trary, Marx repeatedly emphasized that his analysis pertains only to the capitalist system:
e.g., Marx, A Contribution, p. 269. He also was aware of the fact that the differences
between French and German economic schools were reflections of the institutional dif-
ferences between the respective countries. |bid., p. 56n. Yet, in the end, Marx commit-
ted the great error of indiscriminately extending the laws of a capitalist society to the
economy of arural, agricultural society. See section |. 2 of my paper reprinted below,
“’Economic Theory and Agrarian Economics’ (1960).

54 See above, Chapter Three, “Sense Object Lessons from Physics’, section 7.
Actualy, the term “chemical” is misappropriated, as will presently appear.

55 Walter Eucken, The Foundations of Economics (London, 1950), chap. ii.

56 Ibid., pp. 226-227.
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alt gen. Tntrucét el neaga necesitatea de a acorda atentie aspectelor evolutive ale
procesului economic, el este obligat si sustina si s practice dogma ca teoria sa
este valabila Tn toate societarile®.

Celebra Methodenstreit este aparent axata pe metodologie. Dar, asa cum a
rezultat din analiza precedenta, in esenti acea Streit (adica disputa, controversa)
sereferealaposibilitatea construirii unei teorii economice universal valabile. Ad-
versarii ricardienilor sustineau ca exista 0 mare antinomie intre aceasta pretentie
si caracterul evolutiv al procesului economic. Economistii standard, asa cum am
vazut, seretranseaza pe pozitiabazei nemijlocit intuitive alegilor economice fun-
damentale. O ata incercare de rezolvare a acestei marii antinomii porneste Thsa
de la o baza obiectiva. Tn esenta, aceasta este o doctrina chimica a societatii®.

O doctrina chimica sustine, in primul rand, ci toate formele de societate pot
fi analizate obiectiv printr-un numar finit de elemente imuabile si, in a doilea
rand, ca o societate nu poate avea alte Tnsusiri decét cele inerente elementelor
care o compun. Hoardade Aur, orasul medieval Florenta sau Elvetia secolului a
XX-leanu ar fi, prin urmare, ,animale” diferite, fiecare cu comportamentul siu
specific, ci numai cocteiluri mai tari sau mai slabe obtinute dintr-o lista finita de
ingrediente.

Lui Walter Eucken 1i datoram constructia cea mai convingatoare a unei doc-
trine chimice despre procesul economic. El sustine ca ingredientele perene ae
oricarui sistem economic se impart in trei categorii: controlul (central sau mul-
tiplu), piata (cu formele ei) si conventiile monetare (marfa-bani, marfa-credit,
bani-credit)*. Orice economie nu este decédt o combinatie a acestor ingrediente,
céte unul din fiecare categorie. Tot ceea ce trebuie sa stim este formula combi-
natorie specifica in fiecare caz analizat.

Pentru clarificarea acestei teze epistemologice, Eucken recurge la o analogie:
lucrarile compozitorilor, oricét ar fi de diferite, au fost create , prin combinarea
unui numar limitat detonuri utilizate detoti“*. Analogiasaeste insi cét se poate
de nefericita, pentru ci, folosind-o, Eucken pune fara sa vrea, in lumina dabici-
unea fundamentala a oriciror doctrine chimice asupra societitii.

Cheile muzicale evolueaza si unele chei noi Tsi asteapta aparitia. Pe de alta
parte, muzicamai presupunesi instrumente; instrumente noi sunt inventate chiar
n cursul vietii unel generati . Ca atare este evident fals sa se spuna ca orice mu-

53 Pentru afi drepti cu Marx, trebuie s remarc ci el nu s-araiat niciodatd la acest
punct de vedere. Dimpotriva, Marx a subliniat deseori ca analiza sa se refera numai la
sistemul capitalist: de exemplu, Marx, A Contribution, p. 269. Si el era constient de fap-
tul ca diferentele dintre scoala economica franceza si cea germana reflectau diferente
institutionale dintre tarile respective. Ibid., p. 56n. Totusi, pana la urma Marx a comis
marea eroare de a extinde nediferentiat legile unei societati capitaliste la economia unei
societati rurale, agricole. Vezi paragraful 1.2 din articolul meu Teoria economicd si
economia agrard (1960) si retiparit Tn prezentul volum.

54 Vezi mai sus, capitolul 3, Unele Tnvasaminte elementare din fizicd, sectiunea 7. De
fapt, termenul “chimica” este nepotrivit, dupa cum vom vedea aici.

55 Walter Eucken, The Foundations of Economics, London, 1950, cap. I1.

56 Ibid., p. 226-227.
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eration. It is, therefore, patently false to say that all music is analyzable into a
given set of tones and a given set of instruments. But that is not the major fault
of achemical doctrine.

From all we know, activity without a controlling agent is inconceivable; the
existence of markets goes back to the dawn of history; some forms of capitalis-
tic enterprises and money are found even in ancient societies. The obviousness
of the general proposition that every economy consists of control, market, and
monetary conventions, however, may be dangerously alluring. For, at least to
anyone uncommitted to the fallacy of misplaced concreteness, it is equally obvi-
ous that this mixing formulafails to describe even partially the essential aspects
of an extant economy.

As | had occasion to observe earlier, every chemical compound has some
properties not possessed by any of its elements;, moreover, there is no genera
principle by which to deduce every property of a compound from its chemical
formula. If this were not so, it would be child’s play — as C. P. Green remarked
in adifferent connection — for the modern scientist who can count the protonsin
the whole universe to find by calculation the color spots on a bird in New
Guinea”. Given that the “chemica” doctrine fails to work in the chemical
domain, it would be foolhardy to count on its success in social sciences, where
the number of compounds is almost limitless and quality dominates the scene to
an incomparably greater degree than in the domain of elementary matter.

It is highly significant that a modern mathematician, not a medieval mystic,
raised the devastating question: how can a naturalist who has studied only the
chemical composition of the elephant know anything about the behavior of that
animal 7 But biology, despite the increasing tribute it pays to chemical knowl-
edge, did not wait for the intervention of an outsider to reject the chemical doc-
trine. As a Nobel laureate instructs us, for modern biology “a gene is known by
its performance and not by its substantive properties’. This simple statement
epitomizes the new biological conception, which has come to be known as the
organismic epistemology®. It is a belated recognition of the existence of novel-
ty by combination, but free from any vitalist overtones.

The same conception did not fare as well in the social sciences, till less in
economics. The job of the economist being that of studying a process which
often evolves faster than he can complete his professional training, it is normal
for him to thirst more than anyone else for the objectivity of Classical physics.
To be sure, such a thirst becomes even more pressing when fed propositions
which defy any algebra, such as the tenet that “society is not a sum of individu-

57 C.P. Green, “Time, Space, Reality”, Philosophy, 1X (1934), 463.

58 Poincaré, Foundations of Science, p. 217.

59 P. B. Medawar, The Future of Man (New York, 1960), p. 119.

60 The essence of this idea, however, is much older than its propounders seem to
realize. See Plato, Philebus, 14 ff.



UNELE ELEMENTE DE ORIENTARE IN STIINTA 231
ECONOMICA. O INTRODUCERE IN EPISTEMOLOGIE

zica poate fi analizata pornind de la un numar dat de tonuri si un numar dat de
instrumente. Dar nu aceasta este marea eroare a doctrinel chimice.

Din tot céte se stie, 0 activitate este de neconceput fara un agent de control;
pietele exista inca din zorii istoriei; anumite forme de intreprinderi capitaliste si
de bani se regdseau chiar In societatile vechi. Cu toate acestea, teza generala ca
orice economie consta din control, piata si conventii monetare poate fi periculos
deinselatoare. Caci cel putin pentru cei care nu se lasa ademeniti de iluzia con-
cretetii prost intelese este lafel de evident ca aceasta formula de compozitie nu
surprinde nici macar partial aspectele esentiale ae unei economii existente.

Asacum am mentionat anterior, orice compus chimic are unele proprietati pe
care nu le are nici unul dintre elementele sale constitutive; mai mult, nu exista
principii generale pe baza carora si se poatd deduce proprietatile unui compus
pornind delaformula sa chimica. Daca lucrurile nu ar staasa, atunci ar fi o joaca
de copil — cum remarci C.P. Green in alt context — ca savantul modern poate si
numere protonii din intregul univers sa determine prin calcul petele de culoare
din pengjul unei pasari din Noua Guinee”. Dat fiind ca doctrina,, chimica“ nu
se aplica nici Tn domeniul chimiei, ar fi o ineptie sa contam pe valabilitatea el Tn
stiintele sociale, unde numarul de compusi este aproape nelimitat, iar calitatea
domina scena intr-o masura incomparabil mai mare decét in domeniul materiei
elementare.

Este extrem de elocvent faptul ca un matematician modern, si nu un mistic
medieval, a pus urmatoarea intrebare devastatoare: cum poate un naturalist care
studiaza numai compozitia chimica a elefantului sa stie ceva despre comporta-
mentul acestui animal® Tn ceea ce priveste biologia, In ciuda tributului
crescand pe care inca 1l plateste cunostintelor din domeniul chimiel, aceasta dis-
ciplind nu a asteptat interventia unui nespecialist pentru a respinge doctrina
chimica. Asa cum ne arata un laureat al Premiului Nobel, pentru biologia mo-
derna ,,0 gena se cunoaste dupa efectele sale si nu dupa proprietatile sale ca sub-
stanta“*. Aceasta teza simpla ilustreaza noua conceptie din biologie, cunoscuta
sub numele de epistemologie organica®. Este o recunoastere térzie a existentei
noutatii nascuta din combinatie, dar libera de orice influente vitaliste.

Conceptiarespectiva nu s-aafirmat lafel de binein stiintele sociale, si cu atét
mai putin Tn economie. Sarcina economistului fiind aceea de a studia procese
care deseori evolueaza mai repede decét timpul necesar incheierii studiilor sale,
este normal ca el sa aspire mai mult decét altii la obiectivitatea fizicii clasice.
Desigur, 0 asemenea dorinta devine si mai presantd cand este alimentata cu teze
care sfideaza orice algebra, cum ar fi aceeaca ,, societatea nu este 0 suma de indi-
vizi“. Sa remarcam Tnsa ca acesta este un mod cét se poate de nefericit de aspune

57 C.P. Green, Time, Space, Reality, in ,,Philosophy*, IX, 1934, p. 463.

58 Poincaré, Foundations of Science, p. 217.

59 P. B. Medawar, The Future of Man, New York, 1960, p. 119.

60 Totusi, esenta acestel idei este mai veche decét par si inteleaga initiatorii ei. Vezi
Platon, Philebus, p. 14 si urm.
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als’. Let us observe, however, that thisis arather unfortunate way of saying that
society has properties the individual by himself cannot have. It may seem super-
fluous to some, futile to others, to point out that although every inch of the dev-
astation left by a mob could be traced back to an act of some particular individ-
ua, anindividua by himself can never display the peculiar properties of a mab.
Nor can a single individual have al the manifestations of a religious sect, nor
those we observe at religious revivals. Marx was completely right in ridiculing
the economics of Robinson Crusoe®, where there are no monopolists, no labour
unions, no conflict over the distribution of sacrifice and reward.

On the other hand, we may as well recognize that the reluctance of most of
us to part with the tenet that society is a sum of individuas, is rooted in a his-
torical condition: the only instance where the tenet is roughly true is the bour-
geois society in which we have been reared and which is the nearest approxi-
mation to Hegel’s Civil Society®. However, even the bourgeois society evolves,
and nowadays it probably no longer fits Hegel’s bill of requirements®.

Viewed as a theoretical reduction of a phenomenal domain, any chemical
doctrine is fallacious from the start — save in the case of those physical phe-
nomena which are indifferent to scale. At most, it can be accepted as a proce-
dural code for morphological analysis. Inthisrole it has proved its usefulnessin
chemistry, in nuclear physics, and to alesser extent in the biology of the organ-
ism. In al probability that is the limit, considering that as keen an economist as
Eucken could reap only a few vague generalities of little value even for mor-
phological analysis. His doctrine leaves the economist as enlightened as a natu-
ralist told only that the common denominator of al organisms is nutrition,
defense, and reproduction.

The import of the conclusion that economics cannot be a theoretical and at
the same time a pertinent science may seem purely academic. Unfortunately, this
is not so. For the tenacity with which we cling to the tenet that standard theory
isvalidin al institutional settings — either because its principles are universally
valid or because all economic systems are mere mixtures of someinvariable ele-
ments — has far-reaching consequences for the world’s efforts to develop the
economy of nations which differ in their institutions from the capitalist coun-
tries. These consequences may go down in history as the greatest monument to
the arrogant self-assurance of some of science’s servants.

For example, most of us now swear by the axiom —which actually goes back
to Marx — that industrial development is the only road to general economic
development, that is, to the development of the agricultural sector as well. As
factual evidence we invoke the incontrovertible fact that industrialization did

61 Marx, Critique, p. 266.

62 Hegel’s Philosophy of Right, tr. T. M. Knox (Oxford, 1953), pp. 124 ff, 267.

63 For afew brief remarks on this point see section I11. 2 of my “Economic Theory
and Agrarian Economics’ (1960), below.



UNELE ELEMENTE DE ORIENTARE IN STIINTA 233
ECONOMICA. O INTRODUCERE IN EPISTEMOLOGIE

Ci societatea are proprietati pe care individul izolat nu le poate avea prin €l
Tnsusi. Poate parea inutil pentru unii, util pentru altii, daca am sublinia ca desi
pentru aproape orice stricaciune produsa cand o multime se deda la acte de van-
dalism poate fi gasit un faptas individual, un individ izolat nu poate sa prezinte
trasaturile specifice unei multimi dezlantuite. Dupa cum nu se poate ca un indi-
vid izolat si exprime toate manifestarile unei secte religioase si nici macar cele
pe care le intdlnim la miscarile revivaliste ale neoprotestantilor. Marx avea com-
pleta dreptate cand ridiculiza economia unui Robinson Crusoe™, unde nu exista
nici monopoluri, nici sindicate, nici conflicte legate de distributia sacrificiilor si
arecompenselor.

Pe de alta parte, am putea constata ca reticentamultoradintre noi de arenunta
la teza ca societatea este 0 suma de indivizi isi are radacinile in conditiile
istorice: singurul caz in care teza este corecta Tn mare este societatea burgheza
in care am crescut si care aproximeaza cel ma bine societatea civila a lui
Hegel®. Dar, chiar si societatea burgheza evolueaza, astfel ci, astazi ea nu mai
satisface, probabil, lista de cerinte alui Hegel®.

Privita ca o reductie teoretica a unui domeniu de fenomene, orice doctrina
chimica este eronata din start — cu exceptia fenomenelor naturale indiferente la
scara. Cel mult, ea poate fi acceptata ca un cod de procedura pentru analiza mor-
fologica. Tn acest rol, ea si-a dovedit utilitatea in chimie, Tn fizica nucleari si,
Tntr-o masura mai mica, in biologia organismului. Dupa toate probabilitatile lista
sefincheie aici, daca ne gandim lafaptul ci un economist atét de subtil ca Eucken
n-a putut invoca decét un manunchi de generalitati destul de vagi si de mica val-
oare chiar si pentru analiza morfologica. Doctrina sa il edifica pe un economist
lafel de putin cateza unui naturalist care ne spune doar ca numitorul comun al
tuturor organismelor este hranirea, aparareasi reproductia.

Importanta concluziel ca economia nu poate fi atét o stiinta teoretica cét si 0
stiinta importanta pentru practica poate parea pur academica. Din pacate,
lucrurile nu stau asa. Obstinatia cu care ne cramponam de teza ca teoria standard
este valabila Tn orice cadru institutional — fie pentru ca principiile sale sunt uni-
versal valabile, fie pentru ca toate sistemele economice sunt simple combinatii
de elemente invariabile — are consecinte cu bataie lunga asupra eforturilor de
dezvoltare economica atarilor care difera prin ingtitutiile lor de tarile capitaliste.
Aceste consecinte pot raméane in istorie ca un monument grandios de aroganta a
unor dlujitori ai stiintel.

De exemplu, cei mai multi dintre noi jura acum pe axioma — care, de fapt,
vine de laMarx — ca dezvoltareaindustriala este singura cale de dezvoltare eco-
nomica generald, deci inclusiv a sectorului agricol. Ca dovada, se invoca faptul
de netagaduit ca industrializarea a dus la dezvoltarea generala a sudului Statelor

61 Marx, Critique, p. 266.

62 Hegel's Philosophy of Right, tr. T.M. Knox, Oxford, 1953, p. 124 si urm., 267.

63 Pentru céteva consideratiuni sumare asupra acestei chestiuni, vezi paragraful 111.2
din articolul meu Teoria economicd si economia agrard (1960).
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result in the over-al development of the South of the United States. But the
ingrained outlook of the standard economist prevents us from noting first, that
the South is part and parcel of the most advanced capitalist economy, and sec-
ond, that the American farmer is not institutionally identical (or even compara-
ble) to the Indian or any other peasant. In fact, the greater the industrial devel-
opment achieved by an underdeveloped nation plagued by a predominant, over-
populated, and disorganized agricultural sector, the stronger the evidence such a
nation offers of the fallacy of the industrialization axiom. There the peasantry is
still as poverty-stricken as ever — a passive gloomy onlooker at the increasing
well-being of the exclusive circle that delights in the Square Dance of Effective
Demand, which alone moves faster and faster with each day. But, for one who
believes that distributive relations form the core of the economic process, even
this situation has its ssimple explanation. It is one phase in the evolution of that
process.

4. Arithmomor phic Models and Qualitative Analysis. Economicsis not athe-
oretical science because, as Kipling said in an often-quoted passage:

There are nine and sixty ways of constructing tribal lays
And-every-single-one-of-them-is-right!

What he forgot to add is that they could not all be right for the same tribe.
The laws of the capitalist society, for instance, could not be right for an agrarian
overpopulated economy. But in order to prove such a point or to answer any
guestion concerning either economy we must possess a description of each as
exhaustive as possible.

One may think then, that the first task of economicsis to establish some gen-
eral criteriafor classifying all known economic systemsinto genera, species, and
varieties. Unfortunately, our economic knowledge in this direction is so little
that even an economic Linnaeus would not be able to design a system of classi-
fication. The most we can do at this stage is to observe each economic reality by
itself without necessarily looking for taxonomic characteristics. Our aim should
be to construct an ideal-type that would make “pragmatically clear and under-
standable”’ the specific features of that particular reality®. But without a classi-
ficatory code — one may argue — even this lesser task cannot be accomplished.
Too many of us hold today that classificatory systems, abstract analytical con-
cepts, and, according to K. Popper, even theories “are prior to observations’® as
if all these thingswere found by science ready-made. We seem to forget not only
that science emerged from undirected observation but that some pre-scientific
thought always precedes the scientific one®.

The absence of a classifying code did not prevent the Classical economists —
to cite a single example — from discovering the significant features of the capi-

64 Max Weber, The Methodology of the Social Sciences (Glencoe, 111, 1949), p. 90.

65 Karl R. Popper, The Poverty of Historicism (Boston, 1957), p. 98; Jevons, Theory,
p. 22.

66 Albert Einstein, Ideas and Opinions (New York, 1954), p. 276.
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Unite. Dar atasamentul nostru fata de conceptiile standard ne Tmpiedica sa
observam, in primul rénd, ca sudul este o parte integranta a celei mai avansate
economii capitaliste si, in a doilea rénd, ca fermierul american nu este identic
(sau macar comparabil) sub raport institutional cu faranul din India sau din ata
parte. De fapt, cu cét este mai avansata dezvoltarea industriala a une tari sub-
dezvoltate grevate de un sector agricol predominant, suprapopulat si dezorgani-
zat, cu atét mai puternic confirma experienta unel asemenea tari caracterul ilu-
zoriu a axiomei industrializarii. Tn cadrul ei, tiranimea este la fel de siraci ca
intotdeauna, ea continudnd sa fie un spectator sumbru si pasiv a cresterii
bunastarii cercului exclusivist care participa la cadrilul cererii efective, singurul
care se misca tot mai repede pe zi ce trece. Tnsi, pentru cineva care crede ca
relatiile de repartitie formeaza nucleul procesului economic, chiar si aceasta
situatie are o0 explicatie simpla. Ea este o faza a evolutiei acestui proces.

4. Modele aritmomorfe si analiza calitativd. Economia nu este o stiinta teo-
retica deoarece, asa cum spunea Kipling ntr-un fragment citat des:

Sunt saizeci si noua de chipuri Tn care se pot Tnjgheba asezamintele
tribale si fiecare dintre ele e lafel de bun!

Ceeaceavitat el sa adauge este ca nu toate ar putea sa fie lafel de bune pen-
tru acelagi trib. Legile societitii capitaliste, de exemplu, ar putea si nu fie potriv-
ite pentru 0 economie agrara suprapopulata. Dar pentru a demonstra un aseme-
nea lucru sau pentru a raspunde la vreo intrebare privind oricare dintre aceste
economii trebuie si avem o descriere cat mai cuprinzatoare a fiecareia.

Am putea crede ca prima sarcina a stiintei economice este aceea de a stabili
criterii generale pentru a clasifica toate sistemele economice cunoscute n
genuri, specii si varietati. Din pacate, cunostintele noastre economice in aceasta
directie sunt atét de putine incét chiar si un Linné a economiei nu ar fi in stare
Si puna la punct un sistem de clasificare. Tot ceea ce putem face n acest stadiu
este sa observam fiecare realitate economica in sine fara a cauta necesarmente
caracteristici taxonomice. Scopul nostru ar trebui si fie construirea unui tip ideal
cu gjutorul caruia caracteristicile specifice de acele realitati singulare sa devina
»Claresi inteligibile lanivel pragmatic*®. S-ar putea obiectainsa ci fara un cod
de clasificare, nici macar aceasta sarcinda mai modesta nu poate fi Tndeplinita.
Preamulti dintre noi sustin astazi ca sistemele de clasificare, conceptele analitice
abstracte si, dupa K. Popper, chiar teoriile, sunt anterioare observatiilor“®, casi
cum aceste lucruri au fost gasite de stiinta gata elaborate. Se pare ca uitam nu
numai ca stiinta s-a nascut din observarea fara vreo tinta, dar si ca o anume
gandire prestiintifica o precede Tntotdeauna pe cea stiintifica®.

Lipsa unui cod de clasificare nu i-aTmpiedicat pe economistii clasici —casa
dam un singur exemplu — sa descopere caracteristicile semnificative ale econo-

64 Max Weber, The Methodology of the Social Sciences, Glencoe, I11., 1949, p. 90.

65 Karl R. Popper, The Poverty of Historicism, Boston, 1957, p. 98; Jevons, Theory,
p. 22.

66 Albert Einstein, Ideas and Opinions, New York, 1954, p. 276.
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talist economy. There are some tasks in every science, not only in economics,
which reguire an appreciable dose of “delicacy and sensitiveness of touch”®.

Once we have arrived at a workable body of descriptive propositions for a
given reality, to construct an arithmomorphic model is a relatively simple task.
Each economic reality should be provided with such a model as soon as feasi-
bles. All the harder to understand is the position that even in the case of a capi-
talist system “it is premature to theorize”®. Actualy, judging from the immense
difficulties encountered by Werner Sombart and other inspired economists we
should rather agree with Marshall in saying that economicsis not yet ripefor his-
torizing™.

Arithmomorphic models, whether in physics or any other science, subserve
legitimate needs of Understanding and, in my opinion, of Didactics even more.
The scientist who would deny that his mind, at |east, does not grasp a diagram-
matic representation and, if he had some training, a mathematical model more
firmly and faster than a verbal analysis of the same situation, is free to step for-
ward any time, if he so wishes. Besides, of all men of science, economists should
not let their dlip show by opposing the use of the mathematical tool in econom-
ic analysis, for thisamountsto running counter to the principle of maximum effi-
ciency. But on the same principle we must deplore the exaggerated fondness for
mathematics which causes many to use that tool even when a simple diagram
would suffice.

Let me add that the position taken by many of my colleagues that “ mathe-
matics is language’ ™ tends rather to obscure the fact that, whenever the mathe-
matical tool can be used, the analytical process can be accomplished faster than
if carried out by ordinary logic alone. No doubt the mathematical armamentari-
um, if traced back to its genesis, is the product of ordinary logic, just as capital
equipment resolves phylogenetically into labour, and living organisms into ele-
mentary matter. However, once these forms emerged from their causa material
is they displayed novel qualities that have ever since differentiated them from
ordinary logic, labour, and inert matter, respectively. To obtain, say, a horse we
do not go back and retrace the evolutionary process by which the horse gradual -
ly emerged from lifeless substance. Nor do we produce steel hammers by using
stone hammers found accidentally in nature. It is more efficient to take advan-

67 Marshall, Principles, p. 769.

68 For the loss incurred by not doing so, see section |. 4 of my “Economic Theory
and Agrarian Economics’, reprinted below. No doubt, the analytical tools developed by
standard economics could prove themselves handy in many other situations. That is no
reason to say with Schumpeter, Essays, p. 274n, that a model in which factor prices are
not proportional to their marginal productivitiesis “still marginal-productivity theory”.

69 Gambs, Beyond Supply and Demand, p. 64.

70 Memorials of Alfred Marshall, ed. A. C. Pigou (London, 1925), p. 489.

71 P. A. Samuelson, “Economic Theory and Mathematics’, Papers and Proceeding,
American Economic Review, XLII (1952), 56.
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miei capitaliste. Tn orice stiinta, nu numai in economie, exista probleme care
necesita o doza apreciabila ,, de delicatete si de sensibilitate tactila®.

Dendata ce s-a ajuns la un corp functional de propozitii descriptive privind
o redlitate data, construirea unui model aritmomorf este relativ usoara. Orice
realitate economica trebuie sa fie Tnzestrata cu un asemenea model de indata ce
acest lucru este posibil®. Cu atét mai greu de inteles esteideeaca si in cazul unui
sistem capitalist , teoretizarea este prematura“®. De fapt, judecand dupa imense-
le dificultati cu care s-au confruntat Werner Sombart si alti economisti de marca
am fi tentati mai degraba sa fim de acord cu Marshall, cand spunea ca stiinta
economica nu este inca suficient de matura pentru studiul istoriei™.

Modelele aritmomorfe, din fizica sau din oricare alta stiinta, servesc nevoii
legitime de explicare, iar, dupa parerea mea, intr-o masura si ma mare —
nevoilor didactice. Omul de stiinta care pretinde ca mintea lui, cel putin, nu
poate si inteleaga o reprezentare grafica si — cu o anumita pregatire — un model
matematic mai bine si mai repede decét o prezentare descriptiva a aceluiasi caz,
n-are decét s-0 recunoasca in orice moment, daca asa doreste. In afara de aceas-
ta, dintre toti oamenii de stiintd, economistii ar trebui sa fie cel mai putin sus-
ceptibili de a se opune utilizarii instrumentului matematic Tn analiza economica,
pentru ca aceasta ar Thsemna si se pronunte Tmpotriva principiului eficientei
maxime. Pornind Tnsa de la acelasi principiu, trebuie sa deplangem dragostea
excesiva de matematica, care’i face pe multi si foloseasca acest instrument chiar
si atunci cand o simpla diagrama este suficienta.

Tn legatura cu teza ci , matematica este limbaj“™ sustinuta de multi dintre
colegii mei, eatinde mai degraba si obscureze faptul ca, prin folosirea instru-
mentului matematic, procesul analitic poate fi realizat mai repede decét doar cu
gjutorul logicii obisnuite. Desigur, daca vrem sa-i cautam originile, arsenalul
matematic este produsul logicii obisnuite, tot asa cum echipamentele capitale
provin filogenetic din munca, iar organismele vii din materie elementara. Dupa
censa aceste forme au aparut dintr-o causa materialisa lor, ele prezinta calitati
noi care le deosebesc de logica obisnuita, de munca si, respectiv, de materia
inerta. Pentru a obtine, si zicem, un cal nu trebuie si te Intorci si sa refaci pro-
cesul evolutiv prin care calul a aparut treptat din materia neinsufletita. lar daca
vrei si produci ciocane de otel nu recurgi la ciocane de piatra gasite intamplator

67 Marshall, Principles, p. 769.

68 Pentru pierderea cauzata de faptul ca nu se procedeazi astfel, vezi paragraful 1.4
din articolul meu Teoria economicd si economia agrard. Desigur, instrumentele analitice
puse lapunct de economiastandard s-ar putea dovedi utile in multe alte situatii. Nu avem
nici un motiv si spunem ca Schumpeter, Essays, p. 274n, cd un model Tn care pregurile
factorilor nu sunt proportionale cu productivitatile lor marginale este ,totusi o teorie a
productivitatii marginale”.

69 Gambs, Beyond Supply and Demand, p. 64.

70 Memorials of Alfred Marshall, London, ed. A.C. Pigou, 1925, p. 489.

71 P. A. Samuelson, Economic Theory and Mathematics, Th ,, Papers and Proceedings,
American Economic Review", XLII, 1952, p. 56.
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tage of the fact that we can obtain a horse from a horse and capital equipment
with the aid of capital equipment. By the same token, it would be utterly absurd
to rely on ordinary logic alone whenever a mathematical tool can be used or
every time we want to prove a mathematical proposition. If we do teach mathe-
matics from ABC in schoals, it is only because in this way we aim to develop
the mathematical skill of future generations. It is ghastly to imagine the destruc-
tion of all present capital equipment, still ghastlier to think of all men suddenly
forgetting all mathematics. But such thought may make us see that qualitatively
mathematics is not just language, and though man-made it is not an arbitrary
game of signs and rules, like, say, chess.

But the immense satisfaction which Understanding derives from arithmo-
morphic models should not mislead us into believing that their other roles too
are the same in both social and natural sciences. In physics a model is aso “a
calculating device, from which we may compute the answer to any question
regarding the physical behaviour of the corresponding physical system’”. The
same is true for the models of engineering economics. The specific role of a
physical model is better described by remarking that such a model represents an
accurate blueprint of a particular sector of physical reality. But the point, which
| made in the paper reprinted below, “Economic Theory and Agrarian
Economics,” and which | proposeto explain now in greater detail, is that an eco-
nomic model is not an accurate blueprint but an analytical simile.

Economists are fond of arguing that since no mode), whether in physics or
economics, is accurate in an absolute sense we can only choose between a more
and a less accurate model. Some point out also that after al how accurate we
need to be depends on our immediate purpose: at times the less accurate model
may be the more rational one to use™. All this is perfectly true, but it does not
support the further contention — explicitly stated by Pareto — that it is irrelevant
to point out the inaccuracy of economic models. Such a position ignores an
important detail, namely, that in physics a model must be accurate in relation to
the sharpest measuring instrument existing at the time. If it is not, the model is
discarded. Hence, there is an objective sense in which we can say that a physi-
cal model is accurate, and this is the sense in which the word is used in “accu-
rate blueprint”. In social sciences, however, there is no such objective standard
of accuracy. Consequently, there is no acid test for the validity of an economic
model. And it is of no avail to echo Aristotle, who taught that a model is “ade-
guate if it achieves that degree of accuracy which belongs to its subject matter™.
One may always proclaim that his model has the proper degree of accuracy.

72 P W. Bridgman, The Nature of Physical Theory (Princeton, 1936), p. 93. Italics
mine.

73 Parelo, Manuel, pp. 11, 23, and passim; also Milton Friedman, Essays in Positive
Economics (Chicago, 1953), pp. 3-43.

74 Aristotle, Ethica Nicomachea, 1094b 12-14.
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n natura. Este mai eficient sa profiti de faptul ca poti obtine un cal dintr-un cal
si echipamente capitale cu ajutorul echipamentelor capitale. Tn mod similar, ar fi
cu totul absurd sa te bizui doar pe logica obisnuita cand poti folosi un instrument
matematic sau cand vrei si demonstrezi un enunt matematic. Daca in scoli
predarea matematicii Tncepe cu bazel e el ementare, aceasta se datoreaza doar fap-
tului ca astfel putem dezvolta deprinderile matematice ale generatiilor viitoare.
E groaznic gandul ci ar fi distruse toate echipamentele capitale existente Tn
prezent si chiar mai groaznic sa ne imaginam ca toti camenii ar uita brusc intrea-
ga matematica. Un asemenea gand ne poate face insa sa realizam ca, sub raport
calitativ, matematica nu este echivalenta cu limbajul si, desi creatd de om, nu
este un joc arbitrar de semne si reguli, cum este, de exemplu, sahul.

Dar oricét de mare ar fi satisfactia pe care cunoasterea o extrage din modelele
aritmomorfe, nu trebuie si cadem Tn eroarea de a crede ca ele au aceleasi functii
atét In stiintele sociale, cét si In cele naturale. Tn fizica modelul este ,,un instru-
ment de calcul, pe baza caruia putem afla raspunsul la orice Tntrebare privind
comportamentul fizic al sistemului fizic corespunzator” ™. Acelasi lucru este va
labil pentru modelele de economie a productiei. Rolul specific a unui model fi-
Zic este descris mai bine prin constatarea faptului ca un asemenea model reprez-
inta 0 schemd exactd a unui sector determinat al realitatii fizice. Tnsi ideea, pe
care am prezentat-o n lucrarea Teoria economicd si economia agrard, retiparita
Tn Economia analiticd, si pe care imi propun si o explic acum mai detaliat, este
aceea cia un model economic nu este 0 schema exacta, ¢i un analog analitic.

Economistilor le place si sublinieze ca, intrucét nici un model, din fizica sau
din economie, nu este absolut exact, nu avem de ales decét intre un model mai
exact si unul mai putin exact. Unii sustin, de asemenea, ca, la urma urmelor,
gradul de precizie de care avem nevoie depinde de scopul nostru imediat: une-
ori modelul mai putin exact poate fi mai rational de utilizat™. Toate acestea sunt
perfect adevarate, insa ele nu explica si ate observatii — explicit formulate de
Pareto — ci este irdlevant si evidentiem imprecizia modelelor economice. O
asemenea pozitie ignora un detaliu important, anume acela ca in fizica un model
trebuie sa fie exact in raport cu cel mai precis instrument de masura existent in
acel moment. Daca nu se intdmpla asa, modelul este inutilizabil. Prin urmare,
exista un sens obiectiv in care sa putem spune ca un model fizic este exact, si
tocmai acesta este sensul in care cuvantul este folosit ih expresia,, schema exac-
ta“. Tn stiintele sociale nu exista Tnsi un asemenea standard obiectiv de exacti-
tate. De aceea, nu existda modalitati de verificare a validitatii unui model eco-
nomic. Si nu este de nici un folos si ne referim la Aristotel, care spunea ca un
model este ,adecvat daca asigura gradul de precizie care tine de subiect“™. Poti
sustine oricand ca modelul tau are gradul adecvat de precizie. Mai mult, factorii

72 P. W. Bridgman, The Nature of Physical Theory, Princeton, 1936, p. 93.
Sublinierea autorului.

73 Pareto, Manuel, p. 11, 23 si passim; si Milton Friedman, Essays in Positive
Economics, Chicago, 1953, p. 3-43.

74 Aristotel, Ethica Nicomachea, p. 1094b 12-14.
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Besides, the factors responsible for the absence of an objective standard of accu-
racy also render the comparison of accuracy athorny problem.

To illustrate now the difference between blueprint and simile, let me observe
that one does not need to know electronics in order to assemble a radio appara-
tus he has purchased in kit form. All he needs to do is follow automatically the
accompanying blueprint, which constitute an operational representation by sym-
bols of the corresponding mechanism. The fact that no economic model proper
can serve as a guide to automatic action for the uninitiated, or even for a con-
summate economist, necessitates no special demonstration. Everyoneis familiar
with the dissatisfaction the average board member voices after each conference
where some economic consultant has presented his “silly theory”. Many gradu-
ate students too feel greatly frustrated to discover that, in spite of all they have
heard, economics cannot supply them with a manual of banking, planning, tax-
ation, and so forth. An economic model, being only asimile, can be aguide only
for the initiated who has acquired an analytical insight through some laborious
training. Economic excellence cannot dispense with “delicacy and sensitivity of
touch” — call it art, if you wish. And it is only too bad if at times the economist
lets himself be surpassed in this respect by the layman. The widespread view that
the economist’s role is to analyze aternative policies, whereas their adoption is
the art of statesmanship™, is no excuse. An artless analysis cannot subserve an
art.

Jevons' hope that economics will ultimately become an exact science has
filled the hearts of many great economists. Irving Fisher still nourished it at
eighty™. And since by exact or genuine science they all understood a science of
calculating devices— a definition that goes back to the Enlightenment era” —they
al endeavoured to point out the quantitative nature of the economic domain.
Schumpeter even argued that economics is the most quantitative ... of all sci-
ences’ because its observables are “made numerical by life itself””® — an argu-
ment far more impressive than Jevons' . Some, also like Jevons, went further and
argued that even pleasure can be submitted to accurate calculation™.

Others, however, gradually came to weakening the classical definition of
exact science by distinguishing between quantitative and numerical devices®.
An economic model isstill exact eveniif it does not serve as a calculating device,
provided that it constitutes a paper-and-pencil representation of reality.

75 Cf. Homan (note 35, above), p. 15.

76 Ragnar Frisch, “Irving Fisher at Eighty", Econometrica, XV (1947), 74.

77 Cf. The Logic of Hegel, tr. W. Wallace (2nd edn., London, 1904), p. 186.

78 Schumpeter, Essays, pp. 100-101.

79 Surprising though it may seem, this very ideais found in Plato: “If you had no
power of calculation you would not he able to calculate on future pleasure, and your life
would be the life, not of a man, but of an oyster or pulmo marinus’. Philebus, 21.

80 Robbins, An Essay (note 19, above), p. 66; Joseph A. Schumpeter, History of
Economic Analysis (New York, 1954), p. 950.
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raspunzatori de absenta unui criteriu obiectiv de precizie accentueaza si ei difi-
cultatea comparariei Tn materie de precizie.

Pentru ailustra diferenta dintre schema si analog, voi spune ca nu trebuie sa
stii electronica pentru amontaun aparat de radio pe carel-ai cumparat sub forma
de componente. Tot ceea ce trebuie si faci este s urmezi intocmai schema
Tnsotitoare, care constituie o reprezentare operasionald prin simboluri a meca-
nismului corespunzator. Faptul ca nici un model economic propriu-zis nu poate
fi un ghid de actiune automata pentru un neinitiat sau chiar pentru un economist
de mare clasa este suficient de evident si nu mai trebuie demonstrat. Oricine cu-
noaste sentimentul de insatisfactie pe care 1l manifesta membrii unui consiliu de
administratie dupa vreo conferinta unde nu stiu care consultant pe probleme eco-
nomice si-a prezentat ,, teoria sa stupida”. Multi absolventi de facultate se simt,
lafel , frustrati si constate ca, Tn ciuda a tot ceea ce au aflat, stiinta economica
nu poate tine loc de manual pentru afaceri bancare, planificare, finante publice
etc. Un model economic, nefiind decét un analog poate fi un ghid numai pentru
initiati, care si-au dezvoltat o viziune analitica printr-o pregatire laborioasa.
Excelenta economica nu se poate lipsi ,de delicatetea si sensibilitate tactila“ —
ziceti-i si arta, daca doriti. Si este pacat daca, uneori, economistul se lasi depasit
Tn aceasta privinta de profani. Parerealarg raspandita ca rolul economistului este
acela de a andiza politicile aternative, in timp ce aplicarea lor tine de arta
guvernarii”®, nu poate fi o scuza. O analiza fara arta nu poate fi de folos artei.

Speranta lui Jevons ca economia va deveni pana la urma o stiinta exacta i-a
Tnsufletit pe multi economisti de frunte. Irving Fisher nutrea aceasta speranta si
la vérsta de optzeci de ani*. Si fiindca prin stiintd exacta sau reala, e, toti,
ntelegeau o stiinta a schemelor de calcul — definitie care dateaza din epocailu-
minismului” — s-au straduit cu totii si scoata in relief natura cantitativa a dome-
niului economic. Schumpeter chiar sustinea ca economia este ,,cea mai cantita-
tiva ... dintre toate stiintele”, deoarece elementel e sale observabile sunt , facute
de catre viatainsisi sa se preteze la o expresie numerica“ ™ — un argument si mai
impresionant decét cel a lui Jevons. Unii, din nou ca Jevons, au mers mai
departe sustinand ca si placerea putea fi supusa unui calcul exact™.

Altii Tnsa au gjuns treptat sa dilueze definitia clasica a stiintei exacte, facand
distinctie Tntre scheme cantitative si scheme numerice®. Un model economic
ramane un model exact, si atunci cand nu poate servi ca instrument de calcul
daca in schimb este o reprezentare demonstrabila prin calcul arealitatii.

75 Cf. Homan (nota 35, de mai sus), p. 15.

76 Ragnar Frisch, Irving Fisher at eighty, in ,, Econometrica“, XV, 1947, p. 74.

77 Cf. The Logic of Hegel, tr. W. Wallace, 2nd edn., London, 1904, p. 186.

78 Schumpeter, Essays, p. 100-101.

79 Oricét ar pareade surprinzitor, Tntalnim aceasti idee si laPlaton: ,,Daca nu ai avea
puterea de a calcula, nu al putereanici si-ti calculezi placereaviitoare, iar viatata ar fi
aceea nu viata unui om, ci aceeaa unei stridii sau pulmo marinus' . Philebus, 21.

80 Robbins, An Essay (nota 19, de mai sus), p. 66; Joseph Schumpeter, History of
Economic Analysis, New York, 1954, p. 950.
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To recall, Pareto argued with his characteristic aggressiveness that Walras
had already transformed economicsinto an exact science. But while firmly hold-
ing that we can determine the value of any parameter we choose, he explicitly
stated that, in opposition to Wairas, he did not believe in the possibility of effec-
tively solving a concrete Walrasian system®. Pareto, like Cournot before him,
saw in the immensity of equations the only obstacle to economics being a
numerical science, like astronomy®.

Many still share the idea that the Walrasian system would be an accurate cal-
culating device for a Laplacian demon. But let us imagine a new demon, which
with the speed of thought can make all the necessary observations for determin-
ing all ophelimity and production functions, solve the system, and communicate
the solution to everyone concerned. Pareto’s position is that everyone will be
perfecty happy with the solution and that the economy will remain in equilibri-
um, if not forever, at least until disturbed by new forces from the outside.

Thislogic ignores amost crucial phenomenon: the very fact that an individ-
ua who comes to experience a new economic situation may alter his prefer-
ences. Ex post he may discover that the answer he gave to our demon was not
right. The equilibrium computed by our demon is thus immediately defeated not
by the intervention of exogenous factors but by endogenous causes.
Consequently, our demon will have to keep on recomputing running-away equi-
libria, unless by chance he possesses a divine mind capabl e of writing the whole
history of the world before it actually happens. But then it would no longer be a
“scientific” demon. Pareto, first among many, would have nothing to do with
clairvoyance.

There is, however, at least one additional difficulty into which our demon
would certainly run with the Walrasian system. It is the Oedipus effect, which
boils down to this; the announcement of an action to be taken changes the evi-
dence upon which each individual bases his expectations and, hence, causes him
to revise his previous plans. Preferences too may be subject to an Oedipus effect.
One may prefer a Rolls-Royce to a Cadillac but perhaps not if heistold that his
neighbor will buy a Rolls-Royce.

Edgeworth once said that “to treat variables as constants is the characteristic
vice of the unmathematical economist”®. But an economist who sticks only to
mathematical models is burdened with an even greater vice, that of ignoring
altogether the qualitative factors that make for endogenous variability. Bridgman

81 V. Pareto, “Teoria matematica dei scambi foresteri”, Giornale degli economisti,
V1 (1894), 162. | need to add that this source shows that G. Demariais wrong in saying
that Pareto thought that his system would enable economists to make the same kind of
predictions as astronomers. See V. Pareto, Scritti teorici, ed. G Demaria (Milan, 1952),
p. XiX.

82 A. Cournot, Researches into the Mathematical Theory of Wealth (New York,
1897), p. 127.

83 F. Y. Edgeworth, Mathematical Physics (London, 1932), p. 127n.
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Sa reamintim ca Pareto sustinea, Tn maniera lui peremptorie, ci Walras a
transformat deja economiaintr-o stiinta exacta. Dar, desi sustineacu fermitate ca
putem determina val oarea oricarui parametru dorim, el afirmaexplicit, Tn opozi-
tie cu Walras, ¢a nu credeain posibilitatea unei solutii efective laun sistem con-
cret de tip Walras™, iar Pareto, ca si Cournot Tnhaintea lui, a vazut Tn numarul
imens de ecuatii singurul obstacol Tn calea transformarii economiei intr-o stiinta
pretabila la calcule numerice, precum astronomiaf.

Multi mai Tmpartasesc inca ideea ca sistemul walrasian ar fi un bun instru-
ment de calcul pentru un demon laplacian. Sa ne imaginam insa un nou demon,
care, cu viteza gandului, poate s faca toate observatiile necesare pentru a deter-
mina toate functiile de ofelimitate si de productie, a gasi solutia sistemului si a
0 comunica tuturor celor interesati. Ideea lui Pareto este ca toata lumeavafi ca
se poate de multumita de aceasta solutie si ca economia ar raimane in echilibru,
daca nu pentru totdeauna, cel putin pana cand eavafi perturbata de noi forte din
exterior.

Aceasta logica ignora un fenomen crucial: faptul ca, intr-o situatie economi-
ca noua un individ poate si-si modifice preferintele. Ex post ar putea sa constate
ca raspunsul pe care I-adat demonului nostru nu afost corect. Echilibrul calcu-
lat de demonul nostru este, astfel, stricat imediat nu prin interventia unor factori
exogeni, ci din cauze endogene. Prin urmare, demonul nostru va trebui si se
recalculeze necontenit echilibre care apar si dispar, daca, din intdmplare, nu are
un spirit divin capabil s scrie Intreaga istorie a lumii chiar Tnainte ca eveni-
mentele acesteia si se petreaci. In acest caz Insi, € n-ar mai fi un demon
H»stiintific*. Pareto ar fi primul dintr-un lung sir care n-ar mai avea nimic de a
face cu clarviziunea

Exista Tnsa cel putin inca o dificultate suplimentara de care demonul nostru
sevaizbi cu certitudine Tn contextul sistemului walrasian. Este vorba de efectul
Oedip, care se reduce la urmatoarele: anuntarea unei actiuni care urmeaza a fi
ntreprinse modifica datele pe baza caroraun individ isi formeaza anticipatiile si,
deci, 1l determina sa isi revizuiasca planurile anterioare. Preferintele pot fi
supuse si ele unui efect Oedip. Poti prefera un Rolls-Royce unui Cadillac, dar,
nu si daca ti se spune ca vecinul tau va cumpara un Rolls-Royce.

Céndva, Edgeworth spuneaca , tratarea variabilelor camdarimi constante este
viciul caracteristic al economistului nematematician“®. Un economist care nu se
desparte de model €l e matematice este afectat Tnsi de un viciu si mai mare, acela
de aignora cu totul factorii calitativi care contribuie la generarea variatiilor

81 V. Pareto, Teoria matematica dei scambi forestieri, ,, Giornale degli economisti*,
V1, 1894, 162. Trebuie sa adaug ca aceasta sursi ne spune ca G. Demaria greseste cand
sustine ca Pareto credea ca sistemul siu le va permite economistilor si faca acelasi fel
de predictii ca si astronomii. Vezi V. Pareto, Scritti teorici, Milano, ed. G. Demaria,
1952, p. XIX.

82 A. Cournot, Researchesinto the Mathematical Theory of Wealth, New York, 1897,
p. 127.

83 F. Y. Edgeworth, Mathematical Physics, London, 1932, p. 127n.
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was thus right in reproaching the social scientist for failing to pick up the sig-
nificant factors in describing socia reality®.

Time and again, we can see the drawback of importing a gospel from physics
into economics and interpreting it in a more catholic way than the consistory of
physicists. It isal right for physics to trust only what is amenable to sense-per-
ception, i.e., only observables, because that is the sole contact we have with the
outside world. It is equally understandable for physics to treat as fiction and
view with mistrust the unobservables it had to invent in order to unify into one
picture disparate observables and thus simplify its logical foundation. But there
is absolutely no reason for economies to treat as fiction the very springs of eco-
nomic action —wants, beliefs, expectations, institutional attitudes, etc. For these
elements are known to us by immediate acquaintance, that is, more intimately
than any of the economic “ observables’ — prices, sales, production, and so forth.

No doubt, many mathematical economists must have been aware of the fact
that in an arithmomorphic model there is no room for human propensities.
Jevons started them searching for a cardinal measure of utility. More recently,
others tried to establish such a measure for uncertainty. All these painstaking
endeavours should be viewed with pride because science should leave no stone
unturned. However, through these very endeavours we gradually cameto realize
that measurability, whether ordinal or cardinal, requires very stringent condi-
tions. Some of these conditions were brought to light for the first time in my
1936 article reprinted below, “The Pure Theory of Consumer’s Behaviour”. By
pursuing this line of thought in several other papers, included in Part 11 of this
volume, | was able to show — convincingly, | hope — that neither wants nor
expectations fulfill the conditions of measurability. The apparent solidity of al
demonstrations of how to establish a measure for wants or expectations derives
from “the ordinalist fallacy” — as | proposed to cal the idea that a structure
where we find “more” and “less’ is necessarily alinear continuum.

But our thirst for measure is so great that some have tried to dispose of all
evidence and logical arguments against the measurability of human propensities
by arguing that if mental attitudes are *inaccessible to science and measurement,
the game islost before the first move is made”®. Clearly, the game to which the
statement applies cannot be other than the game of “science is measurement”.
But why should this be the only game a scientist can play? It is precisely because
of this question that | have tried to present here al the evidence | could muster
—however technical or tediousthis evidence may seem at first —in order to prove
that no science can completely avoid dialectical concepts. The reason, as | have
explained, is that no science can ignore Change forever. The idea that human
propensities, which are the main vehicle of economic Change, are not arithmo-
morphic concepts, therefore, is not a fancy of some unscientific school of
thought.

84 Bridgman, Reflections, pp. 447-448.
85 S. S. Stevens, “Measurement and Man”, Science, CXXVII (1958), 386.
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endogene. Bridgman avea deci dreptate cand reprosa cercetatorilor din stiintele
sociale ca nu stiu si selecteze elementele semnificative atunci cand descriu reali-
tatea sociala®.

Din nou, putem constata cat de inadecvat este ca economia Ssi-si importe
evanghelia din fizica si Tn interpretarea ei, sa fie mai catolici decét consistoriul
fizicienilor. Este de Inteles cafizica si nu se increada decét Tn ceea ce este per-
ceptibil senzorial, adici Tn elemente observabile, pentru ca acestea reprezinti
singura legatura pe care o avem cu lumea exterioara. Este de inteles si tendinta
fizicii deatrata cafictiuni si aprivi cu neincredere elementele neobservabile, pe
care a trebuit sa le inventeze pentru a strange ntr-un tablou unic elemente
observabile disparate si a simplifica astfel fundamentul sau logic. Dar nu exista
nici un motiv pentru ca economistii si considere drept fictive Tnsesi sursele acti-
unii economice — nevoile, credintele, anticipatiile, comportamentele institu-
tionale etc. Aceste elemente ne sunt cunoscute prin contact nemijlocit, adica
printr-un contact mai intim decét cu orice alte elemente de natura economica ce
sunt ,,observabile* — preturi, vanziri, productie etc.

Desigur, multi economisti matematicieni trebuie sa fi fost constienti de fap-
tul ca ntr-un model aritmomorf nu exista loc pentru propensiunile umane.
Jevonsle-alansat cu prilejul cercetarilor sale asupraunel masuri cardinale a uti-
litatii. Mai recent, altii au incercat si stabileasca o astfel de masura pentru incer-
titudine. Toate aceste stradanii trebuie privite cu admiratie, deoarece stiinta nu
trebuie si lase nici o pista necercetata. Totodata, datorita lor, s-a gjuns treptat 1a
ntelegerea faptului ca masurabilitatea, ordinala sau cardinala, presupune
conditii riguroase. Unele dintre aceste conditii au fost puse in lumina pentru
primadata Tn articolul meu din 1936, intitulat; Teoria purd a comportamentul ui
consumatorului. Urmand acest mod de gandire, in mai multe alte articole, inclu-
siv in partea adoua a acestui volum, am putut sa demonstrez — convingator, sper,
ca nici nevoilesi nici anticipatiile nu indeplinesc conditiile cerute de masurabil-
itate. Soliditatea aparenta a tuturor demonstratiilor privind modul de a stabili o
masura a nevoilor sau a anticipatiilor noastre deriva din ,iluzia ordinalista“ —
cum am propus eu si humim ideea ca o structura in care exista ,,mai mult* si
»Mmal putin“ este necesarmente un continuum linear.

Setea noastra de masura este Insi atét de mare Tncét unii incerca sa elimine
orice dovezi si argumente logice impotriva masurabilitatii propensiunilor
umane, sustinand ca daca atitudinile mentale sunt ,inaccesibile stiintel si
masurarii, jocul este pierdut Thainte de a se face primamiscare”®. Desigur, jocul
caruia i se aplica afirmatia respectiva nu poate fi decét jocul in care ,stiinta
Tnseamna masurare”. Sa fie Tnsi acesta singurul joc pe care 1l poate juca un om
destiinta? Tocmai din cauza acestei Tntrebari, Tncerc sa prezint aici toate probele
pe care le-am putut aduna— oricét de tehnice si de plictisitoare ar parealaprima
vedere — pentru a demonstra ca nici o stiinta nu poate evita cu totul conceptele
dialectice. Motivul, asa cum am aratat, este acela ca nici o stiinta nu poate igno-

84 Bridgman, Reflections, p. 447-448.
85 S. S. Stevens, Measurement and Man, Science, CXXVII, 1958, p. 386.
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The obvious conclusion is that if economics is to be a science not only of
“observable” quantities but also of man, it must rely extensively on dialectical
reasoning®. Perhaps this is what Marshall meant by “delicacy and sensitiveness
of touch”. But in the same breath he added that the economic science “should not
beinvertebrate ... [but] have afirm backbone of careful reasoning and analysis™®.
It is highly significant that Marshall did not say “exact reasoning”. For dialecti-
cal reasoning cannot be exact. But as| argued earlier (in Chapter Two, “ Concepts,
Numbers, and-Quality”, section 6), dialectical reasoning can be correct and ought
to be so. There are two known methods for testing the correctness of dialectical
reasoning: Socratic analysis and analytical simile. Surprisingly enough, we owe
them to Plato, who used them freely throughout the Dialogues’®. Two thousand
years later, in 1690, William Petty surprised political scientists by proposing to
apply one of Plato’s methods to economic reasoning: “The method | take to do
this, is not yet very usual; for instead of using only comparative and superlative
Words, and intellectual Arguments, | have taken the course ... to express myself
in Terms of Number, Weight, or Measure, [which] at worst are sufficient as
Suppositions to shew the way to that Knowledge | aim at™®.

Perhaps the most obvious merit of an arithmomorphic model is the one that
is acknowledged by almost every criticism of mathematical economics: the
merit of bringing to light important errors in the works of literary economists
who reasoned diaecticaly. In this respect, the role of a mathematical model in
economics as well as in many other sciences is analogous to that of the rule of
casting out nines in arithmetic. Both are expedient ways of detecting errors in
some mental operations. Both work negatively: if they reveal no error, it does
not mean that the dialectical argument or the arithmetical calculation is wholly
correct. Important though thislast point is, only F. H. Knight, it seems, saw that
economic theory shows “what is ‘wrong’ rather than what is ‘right’”*,

The second role of an arithmomorphic model is that of illustrating certain
points of adialectical argument in order to make them more understandable. One
may use, for instance, an ophelimity function containing a special parameter in
order to discuss didactically the problem of changein tastes or a probability dis-
tribution to illustrate the situation of an individual confronted with uncertainty®.

86 Let me remind the reader that my meaning of dialectical reasoning differs from
that of Hegel and, hence, of Marx. Cf. Chapter Two, above (“ Concepts, Numbers, and
Quality”), note 24; also below, note 92.

87 Marshall, Principles, p. 709.

88 “The higher ideas ... can hardly be set forth except through the medium of exam-
ples’ (Satesman, 277), suffices as an illustrative quotation.

89 The Economic Writings of Sr William Petty, ed. C. H. Hull (Cambridge, Eng.,
1899), |, 244-245.

90 Knight, On the History (note 44, above), p. 177.

91 | used precisely this Platonic method in analysing the hysteresis and novelty
effectsin consumer’s choice. Cf. “ The Theory of Choice and the Constancy of Economic
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ra la nesfarsit schimbarea. Ideea ca propensiunile umane, care sunt principalul
vehicul a schimbarii economice, nu sunt concepte aritmomorfe nu este, prin
urmare, o fantezie avreunei scoli antistiintifice de gandire.

Concluzia evidenta este ca, daca economia doreste si fie o stiinta nu numai a
cantitatilor ,,observabile®, ci si aomului, eatrebuie sa se bazeze ca&t mai mult pe
rationamentul dialectic®. Poate ca asta a si inteles Marshall prin , delicatete si
sensibilitate tactila“. El a adaugat Tnsa imediat ca stiinta economica ,,nu trebuie
sa fie nevertebrata — [ci] sd aiba o osatura solida bazata pe claritatea rationa-
mentelor si analizei*¥. Este extrem de semnificativ faptul ca Marshall nu avor-
bit de , exactitatea rationamentului“. Caci rationamentul dialectic nu poate fi
exact. Dar, asa cum am aratat mai sus (capitolul 2, Concepte, numere si calitate,
paragraful 6), rationamentul dialectic poate si trebuie si fie corect. Exista doua
metode cunoscute de verificare a corectitudinii gandirii dialectice: analiza
socratica si analogia analitica. Tn mod surprinzator, i le datoram lui Platon, care
le-afolosit frecvent Tn Dialoguri®. Doua mii de ani mai térziu, in 1690, William
Petty i-a surprins pe politologi cu propunerea de a aplica una dintre metodele lui
Platon la rationamentul economic: , Metoda la care apelez pentru aceasta nu este
nca foarte obisnuita; pentru ca, in loc sa folosesc doar termeni comparativi si
superlativi si argumente intelectuale, eu am hotarat si ma exprim prin numere,
greutdri sau mdsuri, [care] Tn cel mai rau caz pot servi ca supozitii pentru a arata
drumul spre cunoasterea la care aspir®.

Probabil ca meritul cel mai mare a unui model aritmomorf este acela
recunoscut de aproape orice critic la adresa economiei matematice: meritul de a
scoate la lumina erori grave din lucrarile unor economisti ,, literari“ cu géandire
dialectica. Tn acest sens, Tn economie, ca si Tn multe alte stiinte, rolul unui model
matematic este analog celui al probei cu cifranoua Tn aritmetica. Amandoua sunt
modalitati expeditive de a detecta erori din unele operatiuni mentale. Ambele
actioneaza negativ: daca nu releva nici o eroare, nu inseamna ca argumentul
dialectic sau calculul aritmetic este Tn Tntregime corect. Din acest lucru deosebit
de important, se pare ca numai F.H. Knight a inteles ca teoria economica arata
»Ce este «gresit» si nu ce este «adevarat»“*.

Alt rol @ modelului aritmomorf este acela de a ilustra anumite elemente ale
rationamentului dialectic spre a le face mai inteligibile. De exemplu, am putea
folosi o functie de ofelimitate contindnd un parametru specia pentru a explica
didactic problema modificarii gusturilor sau o distributie a probabilitatii pentru

86 Tmi permit si-i amintesc cititorului ci sensul pe care 1l dau eu gandirii dialectice
diferd de cel dat de Hegel si, prin urmare, de Marx. Cf. capitolului 2, de mai sus
(Concepte, numere si calitadri), nota 24; vezi si mai jos, nota 92.

87 Marshall, Principles, p. 769.

88 , Ideile superioare ... cu greu pot fi prezentate altfel decét prin mijlocirea exem-
plelor* (Statesman, 277), aceste cuvinte fiind suficiente pentru afi citate caexemplu util.

89 The Economic Writings of Sr Wi liam Petty, Cambridge, Eng., ed. C.H. Hull,
1899, |, 244-245,

90 Knight, On the History (nota 44 de mai sus), p. 177.
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Or, like Walras or Leontief, we may construct a system of indefinite dimensions
in order to illustrate some important aspects of a whole economy®.

These two roles of the mathematical model circumscribe the raison d’ étre of
what currently passes for “economic theory”, which is to supply our dialectical
reasoning with a “firm backbone”. An analytical simile, therefore, must be for-
mulated with the utmost rigor without any regard for its factual applications.
That is why there is no room in *pure theory” even for pseudo-arithmomorphic
concepts, such as price index, cost of living, aggregate production, and the like.
They have been denounced by almost every theoretical authority® — and rightly
as far as pure theory is concerned.

In spite of all the denunciations these pseudo-arithmomorphic concepts fared
increasingly well. Macro-economies by now has smothered microeconomics
almost completely. The phenomenon, far from being perplexing, has avery sim-
ple reason. Coordinates such as standard of living, national real income, aggre-
gate production, etc., are far more significant for the analysis of the economic
process than Mr. X’s tastes or the pricing rule of entrepreneur Y. Like all other
vital coordinates of the same process, they are dialectical notions. They differ
from others only because if abstractly reduced to an individual and to an instant
they can be represented by a number. From this number we can then construct a
pseudo measure, which is aways some sort of average. The fact that we can
never tell which formulawe should choose in order to compute this average, nor
why agreater or asmaller number than the one obtained by some formulawould
also do, shows that a pseudo measure is in essence a dialectical concept.

As is often the case, the same reason why pseudo measures are poison to
“theory” accounts for their success in the description and analysis of concrete
facts. In proper use, an index or an aggregate is not a fine bullet, but a piece of
putty which covers a dialectical target, such as “the standard of living” or “the
national product”, better than a bullet. That is why an increasing number of
economists share the view that macro-analysis, though it is only vaguely clear,
is far more productive than the traditional micro-economics with its Ockham's

Laws’ (1950), reprinted below. The conclusion at which | arrived — symmetrical to
Marshall’s observation concerning long-run supply schedules — is that demand curves
too areirreversible. The same analytical simile also enabled me to pinpoint the delusion
that experiments with an individual leave him as he was at the outset.

92 Let me add that an analytical simile would not work in case the epistemological
approach to the economic process follows exactly the Hegelian Didectics, as was
Marx's case. See my essay below on “Mathematical Proofs of the Breakdown of
Capitalism” (1960), and see especially my “Some Thoughts on Growth Models: A
Reply”, Econometrica, XX X1 (1963), 230 ff.

93 E.g.. N.G Pierson, “Further Considerations on Index-Numbers’, Economic
Journal, VI (1896), 127 ff; Lionel Bobbins, An Essay, p. 66; W. W. Leontief, “Implicit
Theorising: A Methodological Criticism of the Neo-Cambridge School”, Quarterly
Journal of Economics, LI (1937), 350.
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ailustra situatia unui individ confruntat cu incertitudinea™. Or, lafel caWalras
sau Leontief, putem construi un sistem de dimensiuni nedefinite pentru ailustra
unele aspecte importante ale unei economii Th ansamblul sau®.

Aceste doua roluri ale unui modelul matematic circumscriu ratiunea de afi a
ceea ce, in mod obisnuit, Tntelegem prin ,, teorie economica“, respectiv prin in-
zestrarea gandirii noastre dialectice cu ,,0 coloani vertebrala solidi“. O analogie
andlitica trebuie, asadar, si fie formulata cu cea mai mare rigoare fara a tine
seama de aplicatiile efective. lata de ce nu exista loc in , teoria pura“ nici macar
pentru concepte pseudoaritmomorfe, cum ar fi indicele pregurilor, costul vietii,
productia agregata si altele asemanatoare. Acestea au fost denuntate de aproape
toate somitatile din domeniul teoretic®, — si pe buna dreptate cand e vorba de
teorie pura.

Tn ciuda tuturor contestirilor, aceste concepte pseudoaritmomorfe au un suc-
ces din ce In ce mai mare. Tn prezent, macroeconomia surclaseaza aproape total
microeconomia. Acest fenomen, departe de afi surprinzator, are o explicatie Ssm-
pla. Coordonate cum ar fi nivelul detrai, venitul national real, productia agregata
etc. sunt mult mai semnificative pentru analiza procesului economic decét gus-
turile d-lui X sau politica de preturi la ntreprinzatorul Y. Catoate celelalte coor-
donate vitale ale aceluiasi proces, acestea sunt concepte diaectice. Ele nu difera
de celelalte decét pentru ca, odata reduse Tn mod abstract la un individ si la un
moment, ele pot fi reprezentate printr-un numar. Pornind de la acest numar, putem
construi 0 pseudomasura, care este tot un fel de medie. Faptul ca nu se poate sti
niciodata ce formula trebuie aleasa pentru a calcula aceasta medie si nici de ceun
numar mai mare sau mai mic decét cel obtinut cu gjutorul formulel ar fi lafel de
valabil demonstreazi ca o pseudomasura este, Tn esenta, un concept dialectic.

Cum deseori se intdmpla, aceeasi cauza care face ca pseudomasurile si fie
nocive pentru , teorie" explica succesul lor in descrierea si analiza faptelor con-
crete. Daca este utilizat cum trebuie, un indice sau un agregat nu este un glont
de precizie, c¢i 0 bucata de mastic care acoperd o tinta dialectica, cum ar fi

91 Eu am folosit tocmai aceastda metoda platoniciana pentru analiza efectelor de his-
terezis si de noutate in alegerea consumatorului. Cf. Teoria alegerii si constansa legilor
economice (1950). Concluzia la care am gjuns — simetrica cu observatia lui Marshall
asupra curbelor ofertel pe termen lung — este aceea ca si curbele cererii sunt ireversibile.
Aceeasi comparatie analitica mi-a mai permis sa subliniez caracterul iluzoric a parerii
ca experimentele cu un individ 1l lasa pe acestalafel cum afost 1a hceput.

92 Tmi permit si adaug ca o comparatie analitici nu va functiona in cazul in care
abordarea epistemologica a procesului economic urmeaza intocmai dialectica hegeliana,
ca la Marx. Vezi si lucrarile mele Dovezile matematice ale prabusirii capitalismului
(1960) din Economia analiticd si, mai ales, Some Thoughts on Growth Models: A Reply,
n,,Econometrica’, XXXI, 1963, 230 si urm.

93 De exemplu, N. G. Pierson, Further Considerations on Index-Numbers, in
»Economic Journa“, VI, 1986, p. 127 si urm.; Lionel Robbins, An Essay, p. 66; W. W.
Leontief, Implicit Theorizing: A Methodological Criticism of the Neo-Cambridge
Schooal, Tn,, Quarterly Journal of Economics®, LI, 1937, p. 350.
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razor. But, perhaps, the real reason isthat they have cometo realize that the more
significant variables pertain to society, not to the individual.

The preceding observations should not be interpreted as a motion to place the
mathematical macro-model on a high pedestal in the gallery of blueprints.
Actually, as a blueprint a macro-model is vulnerable from more sides than a
micro-model.

To begin with, a macro-model, in contrast with that of Walras-Pareto, is
admittedly incomplete because, we are told, the significant macro-coordinates
are too numerous for our power of calculation. The excuseisfamiliar. The truth,
however, is that their number exceeds our analytical power and, hence, we are
unable even to say which are the significant coordinates. To recall the earlier dis-
cussion of objective accuracy, we understand why it is not very clarifying to
explain ex post that amodel is not a blueprint because some significant variables
were |eft out. Yet that is what we are compelled to explain most of the time.

Secondly, macro-economic models generally consist of a system of equations
which has a quite special structure: they involve only analytical functions. Now,
the peculiar property of an analytical function, f(x), is that its value for any x is
completely determined by the valuesf(x) hasin any interval, however small. The
reason why we use only such functions is obvious. Without analytical functions
we would not be able to extrapolate the model beyond the range of past obser-
vations*. But why should economic laws, or any other laws for that matter, be
expressed by analytical functions? Undoubtedly, we are inclined to attribute to
reality a far greater degree of orderliness than the facts justify. That is particu-
larly true for the linear macro-models — save perhaps the case of models such as
Leontief’s which deal only with material flows. Yet even linear macro-models
are usually hailed for having run successfully the most terrific gantlet of statis-
tical analysis. But we often forget to ask whether the gantlet was not a mere
farce. The validity of statistical tests, even the nonparametric ones, requires con-
ditions which a rapidly changing structure such as the economic process may
fulfil only by sheer accident. Besides, if one formula does not pass the test, we
can always add another variable, deflate by another, and so on. By clearly choos-
ing one’s chisels, one can prove that inside any log there is a beautiful Madonna.

Thirdly, the very idea of a mathematical (read arithmomorphic) relation
between pseudo measures, like those used in economics, is a manifest contra-
dictioninterms. For, in contrast with the conditions prevailing in other domains,
in economics there is no basis for the average income, for instance, to be repre-
sented by the same average formulaat all timesor in al places. Though a state-
ment such as “average real income increases with the proportion of industrial
production in the gross national product” is not sharply clear, it raises far fewer
questions than if it were replaced by some mathematical formula. It isalso aless

94 L et me add athought that seemsimportant: without analytical functionswewould
be unable also to argue that alaw changes with the scale.



UNELE ELEMENTE DE ORIENTARE IN STIINTA 251
ECONOMICA. O INTRODUCERE IN EPISTEMOLOGIE

»nivelul de trai* sau ,produsul national”, mult mai bine decét un glont. lata de
ce tot mai multi economisti sunt de parere ci macroanaliza, care prin forta
lucrurilor nu e prea clara este mult mai productiva dec& microeconomia
traditionald si precizia ei demna de briciul lui Ockham. Tnsi, poate ca motivul
real este faptul ca ei au ajuns si inteleaga ca variabilele cele mai importante sunt
cele legate de societitii, si nu de individ.

Observatiile de mai sus nu trebuie interpretate ca o Tncercare de a plasa
macromodelul matematic pe un piedestal mai Tnalt in galeria modelelor. De fapt,
ca schema, un model macroeconomic este vulnerabil din mai multe puncte de
vedere decét un model microeconomic.

In primul rand. un macromodel, spre deosebire de cel a lui Walras-Pareto
este, prin definitie, incomplet, deoarece, asa cum ni se spune, macrocoordonatele
importante sunt prea numeroase n raport cu puterea noastra de calcul. Scuza
este prea bine cunoscuta. Adevarul estensa ca numarul lor depaseste capacitatea
noastra analitica si, de aceea, nici macar nu putem spune care sunt coordonatele
semnificative. Avand Tn vedere cele spuse mai sus privind exactitatea obiectiva,
ntelegem de ce nu este prea edificator si explici ex post ca un mode nu este o
schema bloc, Tntrucét unele variabile importante au fost lasate deoparte. Si
totusi, tocmai acest lucru suntem obligati sa 1l explicam aproape tot timpul.

Tn a doilea rand, modelele macroeconomice constau in genera dintr-un sis-
tem de ecuatii cu o structura foarte speciala: ele presupun numai functii analitice.
Or, trasatura specifica aunei functii analitice, f(x), este aceea ci val oarea sa pen-
tru oricare x este determinata Tn intregime de valorile pe care f(x) le are in ori-
careinterval, oricat de mic. Motivul pentru care folosim numai asemenea functii
este evident. Fara functii analitice nu am putea extrapola modelul dincolo de
domeniul observatiilor trecute®. De censa legile economice, sau orice dtelegi,
ar trebui sa fie exprimate prin functii analitice? Desigur, suntem inclinati sa
atribuim realitatii un grad mult mai mare de ordine decét cel justificat de fapte.
Acest lucru este valabil mai ales Tn cazul macromodel€elor lineare — poate cu
exceptia unor modele, cum este cel propus de Leontief, care nu exprima decét
fluxuri materiale. Dar chiar si macromodelele lineare sunt salutate de regula pen-
tru ca pot trece cu succes prin furcile caudine ale analizel statistice. Uitam Tnsa
adesea si ne intrebam daca nu cumva aceste furci caudine n-au fost decét o sim-
pla farsa. Pentru afi valide testele statistice, chiar nonparametrice, implica satis-
facerea unor conditii pe care o structura in schimbare rapida, cum este procesul
economic, nu le poate indeplini decét accidental. De altfel, dacid o formula nu
trece testul, exista si posibilitatea de a mai adauga o variabila, corectata cu ata
si asamai departe. Daca ti alegi bine dalta, poti demonstra ca in orice bustean
se afla o splendida madona.

inal treilearand, Tnsasi ideea unei relatii matematice (citeste , aritmomorfe®)
Tntre pseudomasuri, cum sunt acelea utilizate Tn economie, reprezinta o eviden-
ta contradictie Tn termeni. Spre deosebire de conditiile existente in ate domenii,

94 As dori sa mai adaug o idee care cred ca e importanta: fara functii analitice, noi
nici nu am putea sa sustinem ca o lege se modifici o data cu scara.
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deceptive guide for action. That is why many economists interested in the prob-
lems of economic development have shifted from mathematical macro-models
to aless exact but more valuable analysis of the sort professed, especialy, by S.
Kuznets. Such analysis may not seem sophisticated enough. But sophistication
isnot anend initself. For, as more than one physicist or economist has observed,
“if you cannot —in the long run — tell everyone what you have been doing, your
doing has been worthless’*.

From whatever angle we may look at arithmomorphic models, we see that
their role is “to facilitate the argument, clarify the results, and so guard against
possible faults of reasoning —that isall”*. Thisrole isnot only useful, as every-
one admits, but also indispensable — a point some tend or want to ignore.
Unfortunately, we are apt, it seems, to be fascinated by the merits of arithmo-
morphic models to the point of thinking only of the scalpel and forgetting the
patient. That iswhy we should keep reminding ourselvesthat an arithmomorphic
model has no value unless there is a dialectical reasoning to be tested. To return
to an earlier analogy, the rule of casting out ninesis of no use if we have no arith-
metic calculation to check. If we forget this point we run the great risk of becom-
ing not “ mathematicians first and economists afterwards’ — as Knight once said”
— but formula spinners and nothing else.

5. Economics and Man. Arithmomorphic models, to repeat, are indispensable
in economics, no less than in other scientific domains. That does not mean also
that they can do al thereisto be done in economics. For, as Schrodinger argued
in the case of biological life, the difficulty of the subject of economics does not
liein the mathematics it needs, but in the fact that the subject itself is“much too
involved to be fully accessible to mathematics’®. And what makes this subject
not fully amenable to mathematics is the role that cultural propensities play in
the economic process. Indeed, if man’s economic actions were independent of
his cultural propensities, there would be no way to account for the immense vari-
ability of the economic pattern with time and locality.

The well-known conflict between standard economics and al other schools
of economic thought is a striking illustration in point. The conflict stemmed
from the cultural differences between the economic process known to one school
and that known to another. Nothing is more natural than the inability of the stan-
dard economists to understand their German colleagues who insisted on bring-
ing such “obscurantist” ideas as Geist or Weltanschauung into the economic sci-

95 E. Schradinger, Science and Humanism (Cambridge, Eng., 1951), pp. 8-9. The
same opinion is held by Werner Heisenberg, Physics and Philosophy: The Revolution in
Modern Science (New York, 1958), p, 168; J. K. Galbraith, Economics and the Art of
Controversy (New Brunswick, N.J., 1955), p. 43.

96 Knut Wicksell, Value, Capital and Rent (London, 1954), p. 53. Italics mine.

97 Knight, Ethics of Competition, p. 49.

98 E. Schrodinger, What is Life? (Cambridge, Eng., 1944), p. 1.
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Tn economie nu exista nici 0 baza pentru ca venitul mediu, de exemplu, si fie cal-
culat prin aceeasi formula indiferent de timp si spatiu. Desi enuntul dupa care
»venitul mediu real creste proportional cu ponderea productiei industriale in pro-
dusul nationa brut* nu este foarte clar, el pune mult mai putine probleme decét
daca ar fi inlocuit cu o formula matematica. El este si un ghid mai putin nesigur
pentru actiune. lata de ce multi economisti interesati de problemele dezvoltarii
economice s-au detasat de macromodelele matematice pentru a adopta o analiza
mai putin exacta, dar mai valoroasa, de genul celei recomandate mai ales de S.
Kuznets. O asemenea analizd ar putea sa para insuficient de elaboratd. Dar
gradul de elaborare nu este un scop n sine. Dupa cum au constatat destui
fizicieni sau economisti, ,daca nu poti — o perioada mai lunga — sa explici oricui
ce faci, atunci ceea ce faci este inutil“*.

Indiferent de unghiul din care am privi modelele aritmomorfe, observam ca
rolul lor este acela de “a facilita argumentatia, de a explica rezultatele si astfel
de a preintdmpina eventualele erori de rationament — si cu asta, basta” . Acest
rol se dovedeste nu numai util, cum recunoaste toata lumea, ci si indispensabil —
un element pe care unii tind sau doresc s il ignore. Din pacate, se pare ca sun-
tem susceptibili si ne lasam fascinati de meritele modelelor aritmomorfe pana
ntr-acolo, Tncét si nu ne mai gandim decét la bisturiu, uitand de pacient. lati de
ce nu trebuie si obosim repeténd ca un model aritmomorf nu serveste la atceva
decét la testarea unui rationament dialectic. Revenind la o analogie deja utiliza-
ta, proba cu cifra noua nu este de nici un folos daca nu exista un calcul aritme-
tic de verificat. Daca uitam acest lucru, riscam si devenim nu ,, matematicieni
mai intéi si apoi economisti“ —cum spunea candva Knight® — ci simplii jongleri
cu formule si nimic altceva

5. Stiinra economica si omul. Repet, modelele aritmomorfe sunt tot atét de
indispensabile Tn economie cum sunt si in alte domenii ale stiintei. Dar acest
lucru nu Tnseamna ca ele pot totul in stiinta economica. Asa cum sustinea
Schradinger referindu-se la viata biologica, dificultatea disciplinei economice
nu rezida in substratul el matematic, ci in faptul ca subiectul Tnsusi este ,prea
complex pentru a se preta pe deplin lafolosirea matematicii“®. Dar ceea ce face
ca acest subiect si nu se preteze pe deplin la utilizarea matematicii este rolul pe
care Inclinatiile culturale 1l joaca Tn procesul economic. Tntr-adevar, daca actiu-
nile economice ae omului ar fi independente de inclinatiile culturale, ne-ar lips
orice posibilitate de a explicaimensa variabilitate a comportamentul ui economic
ntimp si spatiu.

95 E. Schrédinger, Science and Humanism, Cambridge, Eng., 1951, p. 8-9. Aceeasi
opinie o ntalnim la Werner Heisenberg, Physics and Philosophy: The Revolution in
Modern Science, New York, 1958, p. 168; J. K. Galbraith, Economics and the Art of
Controversy, New Brunswick, N. J., 1955, p. 43.

96 Knut Wicksell, Value, Capital and Rent, London, 1954, p. 53. Sublinierea cu cur-
sive de catre autor.

97 Knight, Ethics of Competition, p. 49.

98 E. Schrodinger, What is Life?, Cambridge, Eng., 1944, p. 1.
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ence. On the other hand, it was equally normal for the German school to reject
an idea which reduces the economic process to a mechanical analogue.

The much better faring of standard economics notwithstanding, it isthe posi-
tion of the historical school that is fundamentally the correct one.

The point seems to be winning the consent, however tacit, of an increasing
number of economists. And perhapsit is not too involved after all.

That in all societies man's economic actions consist of choosing is beyond
guestion. It is equally indisputable that the outcome of the economic choice is
expressible as avector X(X; X,,. . ., X,), the coordinates of which are quantities of
some commodities. Now, some economic choices are free choices, that is, the
individual isasfreeto choose one of the alternatives asif he had to choose a card
out of adeck or apoint on aline. But the most important choices usually are not
free in this sense. They imply a certain action by the agent. It follows then that
in its general form the economic choice is not between two commodity vectors,
Y and Z, but between two complexes (Y, B) and (Z, C), where B and C stand for
the actions by which Y or Z is attainable. Ordinarily, there exist several actions,
B,, B,,. . ., By by which, say, Y may be attained. One may beg for a dollar, or
pinch the cash register, or ask his employer to give him one for keeps. What on
the average one will do depends on the cultural matrix of the society to which
he belongs. The point is that whether the outcome of choice isY or Z depends
also upon the value the actions B and C have according to the cultural matrix of
the economic agent. To leave an employer with whom one has been for some
long years only because another employer pays better, certainly is not an action
compatible with every cultural tradition. The same can be said about the action
of an employer who lets his workers go as soon as business becomes dack.

Cultures differ also in another important respect. In some societies, most
actions have either a great positive or a great negative value according to the
prevailing cultural matrix. These values then count heavily in the choice of the
individual. At the other extreme, there is the Civil Society, where, except for
actions specifically barred by the written laws, the choice is determined only by
the commaodity vectors Y and Z. We can now see clearly why standard econom-
ics has fared so well in spite of its homo oeconomicus. For this homo oeconom-
icus chooses fredly, that is, according to a choice-function involving only the
commaodity vector.

It is customary to refer to the societies where choice is determined also by the
action factor as “traditional societies’. But the term is, obviously, a pleonasm:
every society hasits own tradition. That of the Civil Society isthat only the writ-
ten law, sometimes only the opinion of the court, tells one whether an action is
allowed or forbidden.

The opinion that the choice-function of the homo oeconomicus, that is, the
utility index, adequately represents the economic behaviour in any society is still
going strong. | can foresee the argument that after all one can include the actions



UNELE ELEMENTE DE ORIENTARE IN STIINTA 255
ECONOMICA. O INTRODUCERE IN EPISTEMOLOGIE

Bine cunoscutul conflict dintre economia standard si toate celelalte scoli de
géandire economica este un exemplu graitor Tn acest sens. Acest conflict Tsi are
originea in diferentele culturale dintre procesul economic cunoscut de o scoala
si cel cunoscut de alte scoli. Nimic nu pare mai firesc decét incapacitatea ade-
ptilor economiei standard de a-i intelege pe colegii lor germani care insistau sa
introduca n stiinta economica idei , obscurantiste“, ca cea de Geist sau de
Weltanschauung. Pe de alta parte, eralafel de firesc ca scoala germani sa res-
pinga o idee care reduce procesul economic la un analog mecanic.

Cu toate ca economia standard a avut o soarta mult mai buna, pozitia funda-
mental corectd este cea a scolii istorice. Aceastd parere este impartasita, chiar
daca tacit, de un numar tot mai mare de economisti. Si ea poate ca nici nu este
atét de complicata.

Este neindoielnic ca Tn orice societate actiunile economice ale omului sunt o
chestiune de alegere. Lafel de indiscutabil este faptul ca rezultatul alegerii eco-
nomice poate fi exprimat prin vectorul X (X1, Xo,..., Xn), ae carui coordonate
sunt cantitatile de marfuri. Unele alegeri economice sunt alegeri libere, adica
individul estetot atét de liber si aleaga unadintre variante caatunci cand trebuie
si aleaga o carte de joc dintr-un pachet sau un punct de pe o linie. Tnsi cele mai
importante alegeri nu sunt, de regula, libere in acest sens. Ele implica o actiune
de un anumit fel din partea agentului. Rezulta, asadar, ca in forma sa generala
alegerea economica nu se face intre doi vectori de marfuri, Y si X, ci ntre doua
combinatii (Y, B) si (Z, C), in care B si C reprezinta actiunile prin care se obtine
Y sau Z. Deregula, exista mai multe actiuni, Bq, Bo, ..., By, prin care, si zicem,
poate fi obtinut Y. O persoana poate sa fi obtinut prin cersit un dolar, sau prin
furt de la o casi, sau de la patron in contul salariului, sau ca avans pentru chel-
tuieli. Ceea ce se va face, in medie, depinde de matricea culturala a societatii
careiali apartine individul respectiv. Faptul ca rezultatul alegerii este Y sau X
depinde si de valoarea pe care o0 au actiunile B si C Tn functie de matricea cul-
turala a agentului economic. A parasi un patron lacare ai lucrat ani Tndelungati,
numai fiindca alt patron te plateste mai bine, nu este, de sigur un act compatibil
cu orice traditie culturala. Acelasi lucru se poate spune despre atitudinea unui
patron care Tsi concediaza muncitorii de indata ce afacerile incep s mearga mai
slab.

Formele de culturi difera semnificativ si in alta privinta. Tn cadrul unor socie-
tati, cele mai multe actiuni au fie o valoare pozitiva mare, fie o valoare negativa
mare, in functie de matricea culturala Tn vigoare. Aceste valori intervin puternic
n alegerile facute de o persoani. La cedlalta extrema se afla societatea civiliza-
td, In care, cu exceptia actiunilor interzise expres de legile scrise, alegerea este
determinata numai de vectorii marfa Y si Z. Putem astfel intelege clar de ce
economia standard a avut succesul cunoscut si aceasta, in pofida credintei sale
ntr-un homo oeconomicus. Acest homo oeconomicus alege in mod liber, adica
Tn concordanta cu o functie de alegere care contine numai vectorul marfa.

Tn mod obisnuit, societatile In care alegerea este determinata si de factorul
actiune sunt numite , societati traditionale”. Termenul este insa, in mod evident,
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in the commaodity vector by distinguishing, say, between x, obtainable through
action B and the same x, obtainable through action C. That this suggestion only
covers a difficulty by a paper-and-pencil artifact needs no elaboration. More
familiar, however, is the position epitomized by Schumpeter’'s argument that
“the peasant sdlls his calf just as cunningly and egotistically as the stock
exchange member his portfolio of shares’*. The intended implication is that the
standard utility function suffices to describe economic behaviour even in a peas-
ant community. But Schumpeter, obviously, referred to a peasant selling his calf
in an urban market to buyers whom he scarcely knows. In his own community,
however, apeasant can hardly behave as a stock exchange broker. As an increas-
ing number of students of peasant societiestell us, for the peasant it does matter
whether he can buy cheap only because a widow, for example, must sell under
the pressure of necessity. The stock broker does not care why the seller sold
cheap; he has no means of knowing from whom he buys.

In recent years, agreat number of economists have been engaged in the study
of the peasant economiesin various underdeveloped countries. Their attachment
to the utility and the profit functions as “rational choice-functions’, hasled many
to proclaim that the peasant — or in general, any member of a“traditional” soci-
ety — behaves irrationally. In fact, a substantial amount of work has been done
on how to make the peasant behave rationally. But most of these writers do not
seem to realize that what they propose to do is to make the peasant communities
choose as the Civil Society does, according to a utility and a profit function.
Whether such a pattern of economic behaviour is the rational one, is actually a
pseudo problem. To be sure, one could very well argue that at this stage all peas-
ant societies are already under the unavoidable impact of urban institutions, and
that ultimately new rural societies will be born. But the voluntary midwives do
not always appear to realise the most important difficulties of the task: the iner-
tiaany tradition has because of the superb internal logic of many of its articula-
tions. Were it not for this internal logic mankind would not have come to build
lasting traditions.

Traditions often seem to be an obstacle to progress, and perhaps they actu-
aly are. But their role in the evolution of mankind is not superfluous. The eco-
nomic process, to recal, does not go on by itself, like any non-automatic
process, it consists of sorting. Sorting, in turn, requires an agent of the kind
illustrated by Maxwell’s fable. Moreover, it is the sorting agent that constitutes
the most important factor in any such process. For, as explained earlier, low
entropy will turn into high entropy in any case. But it depends upon the type of
sorting activity whether a greater or a smaller amount of environmental low
entropy is absorbed into or retained by the process. In other words, it depends
upon what sort of Maxwellian demon keeps the process going. It suffices to

99 Joseph A. Schumpeter, The Theory of Economic Devel opment (Cambridge, Mass,,
1949), p. 80.
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pleonastic, Tntrucét orice societate Tsi are propria sa traditie. Tn traditia societatii
“civilizate”, numai legea scrisi, iar uneori numal sentinta unel instante, ne spune
daca o actiune este permisi sau interzisa.

Opiniaca functia de alegere alui homo oeconomicus, adica indicele de utili-
tate, reprezintia in mod corespunzator comportamentul economic din orice socie-
tate este nca foarte raspandita. Prevad deja obiectia ca, la urma urmelor, putem
introduce actiunile in vectorul marfa, ficand deosebirea, si zicem, ntre x care
se obtine prin actiunea B si acelasi X, care se obtine prin actiunea C. Faptul ca
aceasta idee permite rezolvarea problemei numai printr-un artificiu de calcul nu
mai trebuie demonstrat. Mai cunoscuta este insi ideea exprimata de Schumpeter
cand spune ca , taranul Tsi vinde vitelul la fel de abil si de egoist ca un broker
portofoliul sau de actiuni“*®. Ea vrea sa spuna ca functia standard de utilitate
poate descrie comportamentul economic chiar si intr-o comunitate taraneasca.
Dar Schumpeter se referea, evident, laun taran care-si vinde vitelul la o piata de
la oras unor cumparatori pe care practic nu 1i cunoaste. Tn cadrul propriei sale
comunitati, e cam greu ca taranul si se comporte ca un agent de la bursa de va-
lori. Dupa cum ne spun tot mai multi dintre analistii societatilor taranesti, pen-
tru taran conteaza daci € poate si cumpere ieftin numai fiindci o vaduva, de
exemplu, e nevoitd sa vanda fiindca e fortata de imprejurari. Agentului de bursa
nu 7i pasa de cauzele pentru care vanzatorul vinde ieftin: el nu are cum si afle
de la cine cumpara.

Tn anii din urma, multi economisti au Tnceput si studieze economia tara-
neasca din diverse tari subdezvoltate. Atasamentul lor fata de functiile de utili-
tate si de profit ca ,functii de alegere rationala“ i-a facut pe multi sa sustina ca
taranul — si, Tn general, orice membru al societatii ,,traditionale” — se comporta
irarional. De fapt, s-au depus multe eforturi pentru a stabili cum si-I determini
pe tiran si se comporte ragional. Tnsa cei mai multi dintre acesti autori nu par s
nteleaga ca ceea ce propun e inseamna a determina comunitatile taranesti sa
aleaga lafel cain societatea civilizata, deci conform unor functii de utilitate si
de profit. A stii daca o asemenea forma de comportament economic este sau nu
rationala, este, de fapt, o falsi problema. Desigur, s-ar putealafel de bine argu-
menta ca, Tn aceasta faza, toate societitile taranesti se afla deja sub influenta de
neevitat a institutiilor urbane si ca, finalmente, vor aparea societati rurale noi.
Dar toti acesti oameni cu vocatie de moase par sa nu inteleaga Tntotdeauna mari-
le probleme ale acestui proces si inertia pe care o are orice traditie din cauza
logicii interne extraordinare a multora dintre articulatiile sale. Fara aceasta logi-
ca interna, omenirea nu ar fi putut sa creeze traditii durabile.

Deseori, traditiile par si fie si poate chiar sunt un obstacol Tn calea progresu-
[ui. Dar rolul lor in evolutia omenirii nu este lipsit de importanta. Cum am mai
spus, procesul economic nu se desfasoara de la sine. Ca orice proces lipsit de
automatism, el implica acte de triere. Selectia, la randul sau, are nevoie de un
agent ca cel descris in fabula lui Maxwell. Mai mult, tocmai agentul care se

99 Joseph A. Schumpeter, The Theory of Economic Devel opment, Cambridge, Mass.,
1949, p. 80.
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compare two different varieties of the same species living within the same
environment in order to convince ourselves that not all Maxwellian demons are
identical. Not even two specimens of the same race are always identical
Maxwell demons.

In the case of a single cell, the corresponding Maxwellian activity seems to
be determined only by the physico-chemical structure inherited by the cell; in
the case of a higher organism, it is a function of its innate instincts as well. An
eagle can fly because it is born both with wings and with the instinct to fly. But
man too can fly nowadays even though he has neither a biological constitution
fit for flying nor an innate instinct to do so. The upshot is obvious; the
Maxwellian activity of man depends also on what goes on in his mind, perhaps
more on this than on anything else. And it is the role of tradition to transmit
knowledge as well as propensities from one generation to another. In other
words, tradition is a substitute for heredity; actually, it has al the fundamental
attributes of heredity.

The intense interest in the problem of the economic development of the
“underdeveloped” countries has brought an increasing number of scholars and
students in direct contact with numerous “traditional societies’. Numerous are
those who have thus come to realize the importance that cultural propensities
have in the economic process and aso for the strategy of inducing economic
development. Unfortunately, however, most policies of economic development
still rest on the old fallacy bred by the mechanistic philosophy, the fallacy that it
is the machines that develop man, not man that develops machines. Highly sur-
prising though it may seem, the most frank and pinpointed recognition of the fal-
lacy has come from a Soviet author — which means from the Communist “brain
trust” itself: “It is not the machine created by man, but man himself who is the
highest manifestation of culture, for the thoughts and dreams, the loves and aspi-
rations of man, the creator, are both complex and great”*°.

Anthropologists and historians have long since thought that the introduction
of any economic innovation in a community is successful only if the communi-
ty can adapt itself culturally to it, i.e., only if the innovation becomes socialy
approved and understood”*®. Among the Anglo-American economists at one
time only a rebel such as Veblen argued that it is dangerous to place modern
machines in the hands of people still having a feudal economic Anschauung'®.
No doubt, “dangerous’ is hardly the proper term here, but probably Veblen want-
ed to emphasize the immense economic loss as well as the great socia evils

100 S. T. Konenkov, “Communism and Culture”, Kommunist, no. 1, 1959. English
trandation in Soviet Highlights, no. 3, | (1959), 3-5, Italics mine.

101 G Sordl in the “Introduction” to G. Gatti, Le socialisme et I’ agriculture (Paris,
1902), p. 8; Richard Thurnwald, Economics in Primitive Communities (London, 1932),
p. 34; V. Gordon Childe, Social Evolution (New York, 1951), p. 34.

102 Gambs, Beyond Supply and Demand, p. 25.
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ocupa de triere constituie cel mai important factor din oricare asemenea proces.
Caci asa cum am aratat anterior, in cele din urma, entropia joasa se va transfor-
ma in entropie Tnaltd. Depinde insa de activitatea de triere daca o cantitate mai
mare sau mai mica de entropie joasa din mediu este absorbita sau retinuta de
proces. Cu alte cuvinte, depinde de tipul de demon maxwellian care permite pro-
cesului sa functioneze. Este suficient sa comparam doua varietati diferite ale
aceleiagi specii care traiesc in acelasi mediu ca si ne convingem ca demonii
maxwellieni nu sunt identici. Nici macar doua specimene ale aceleiasi rase nu
sunt intotdeauna demoni maxwellieni identici.

Tn cazul unei celule izolate, activitatea maxwelliani corespunzatoare pare si
fie determinata numai de structura psiho-chimica mostenita de celula; in cazul
unor organisme mai evoluate, aceasta este si 0 functie a instinctelor sale innas-
cute. Un vultur poate sa zboare fiindca s-a nascut atét cu aripi, cét si cu instinc-
tul zborului. Acum Tnsa si omul poate zbura, chiar daca nu are structura biolo-
gica necesara pentru zbor nici instinctul Tnnascut de a zbura. Concluzia este evi-
denta: activitatea maxwelliana a omului depinde, de asemenea, de ceea ce se
Tntdmpla Tn mintea sa, si poate mai mult de aceasta decét de orice altceva. Si este
rolul traditiei de a transmite de la o generatie la alta cunostinte si inclinatii. Cu
alte cuvinte, traditia este un substitut al ereditatii; de fapt, ea are toate atributele
fundamentale ale acesteia.

Interesul deosebit fata de problema dezvoltarii economice a tarilor ,, subdez-
voltate" afacut ca un numar tot mai mare de oameni de stiinta si de cercetatori
sa aiba un contact direct cu numeroase ,, societati traditionale”. Multi au guns,
astfel, sa inteleaga importanta pe care o au propensiunile culturale Tn procesul
economic si Tn strategia dezvoltarii economice. Din pacate, insa, cele mai multe
politici de dezvoltare economica continua sa se bazeze pe o iluzie aimentata de
filosofia mecanicista, anume ca masinile creeazd omul, si nu omul masinile.
Oricét ar parea de surprinzator, cea mai clara si lipsita de echivoc recunoastere
a acestel iluzii vine de la un autor sovietic — adica din Tnsusi ,brain trust-ul”
comunist: ,Nu masina |-a creat pe om, ci omul Tnsusi, care este cea mai Tnalta
forma de manifestare a culturii, deoarece gandurile si visele, iubirile si aspirati-
ile omului—creator — sunt complexe si marete"*®,

Antropologii si istoricii au Tnteles de mult ca introducerea oricarel inovatii
economice ntr-o comunitate reuseste numai daca aceasta comunitate i se poate
adapta cultural, adica numai daca inovatia este socialmente aprobata si nte-
leasa™®. A fost o vreme cand dintre economistii anglo-americani, numai un rebel
ca Veblen a putut si sustina ci este periculos si lasi masinile moderne pe méana

100 S. T. Konenkov, Communism and Culture, in ,Kommunist*, no. 7, 1959.
Traducerea in limba engleza din ,, Soviet Highlights®, I, 1959, no. 3, p. 3-5. Sublinierea
autorului.

101 G. Sorel inintroducerealucrarii lui G. Gatti, Le socialisme et I’ agriculture, Paris,
1902, p. 8; Richard Thurnwald, Economicsin Primitive Communities, London, 1932, p.
34; V. Gordon Childe, Social Evolution, New York, 1951, p. 34.
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resulting from a forced introduction of modern industries into a community
deprived of the corresponding propensities'®.

The point has obvious implications for any policy aimed at speeding up the
growth rate of an economy. They have been recognized sporadically and main-
ly by “unorthodox” economists. Leonard Doob, for instance, insisted that no
planning can succeed unless it is based on a knowledge of the social environ-
ment, that is, of the people who will be affected by it. An even stronger thesisis
put forward by J. J. Spengler, who argues that the rate of economic growth
depends upon the degree of compatibility between the economic and noneco-
nomic components of the respective culture'®. These observations should not be
dismissed easily, for all analyses of why the results of our economic foreign aid
often have not been proportional to its substance converge on one explanation:
local mores.

Actualy, there are a few facts which suggest that the influence of the eco-
nomic Anschauung upon the economic process is far more profound than the
authors quoted above suspected. | shall mention only the most convincing ones.
Soviet Russia, at atime when she had hardly introduced any innovation besides
central planning, felt the need to act upon the economic Anschauung of the
masses:. “ The purpose of politically educative work [in the forced-labour camps]
is to eradicate from convicted workers the old habits and traditions born of the
conditions prevailing in the pattern of life of former times’**. Strong though the
pressure exercised through numerous similar educative works has been on the
people of the USSR, the result was such that, at the Twenty-First Congress of the
CPSU, Nikita Khrushchev still had to announce: “To reach communism ... we
must rear the man of the future right now”*.

A far more familiar case in point is the great economic miracle of Japan.
There is no doubt in my mind that only the peculiar economic Anschauung of
the average Japanese can explain that miracle. For, | am sure, no expert on plan-
ning could draw up an economic plan for bringing an economy from the condi-
tions of Japan in 1880 to those existing today. And if he could, he must have

103 Or as P. N. Rodenstein-Rodan was to put it in “Problems of Industrialization of
Eastern and South-Eastern Europe”, Economic Journal, LIl (1943), 204, “An institu-
tional framework different from the present one is clearly necessary for the successful
carrying out of industrialization in internationally depressed areas’.

104 Leonard Doob, The Plans of Men (New Haven, 1940), pp. 6-7; J. J. Spengler,
“Theories of Socio-Economic Growth”, in Problems in the Sudy of Economic Growth,
National Bureau of Economic Research (New York, 1949), p. 93, Seealso K. Mannheim,
“Present Trends in the Building of Society”, in Human Affairs, ed. R. B. Cattell et al.
(London, 1937), pp. 278-300.

105 Resolution of the 1931 All-Russian Congress of Workers of the Judiciary in
Report of the Ad Hoc Committee on Forced Labour, United Nations, ILO, Geneva, 1953,
pp. 475-476.

106 Quoted in Konenkov, “Communism and Culture”.
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unor oameni care Tncad mai au o viziune (Anschauung) economica feudala'®.
Desigur, , periculos’ nu prea este termenul potrivit aici, insa probabil ci Veblen
dorea sa sublinieze imensele daune economice si prejudicii sociale generate de
introducerea fortata a industriilor moderne Tntr-o comunitate lipsita de inclinati-
ile corespunzitoare'®.

Acest punct de vedere are implicatii evidente pentru orice politica vizand
accelerarearitmului de crestere aunei economii. Ele au fost recunoscute sporadic,
mai aes de economisti ,, neortodocsi®. De exemplu, Leonard Doob insista asupra
faptului ca nici o planificare nu poate avea succes daci nu porneste de la
cunoasterea mediului socia, adica a oamenilor care vor fi afectati de ea. O teza
si mai puternica este prezentata de J. J. Spengler, care sustinea ca ritmul de cres-
tere economici depinde de gradul de compatibilitate dintre componentele eco-
nomice si cele neeconomice ale culturii respective®. Aceste observatii pot fi tre-
cute usor cu vederea, pentru ca toate analizele cu privire lalipsa de rezultate agju-
torului economic extern converg spre 0 singura cauza: obiceiurile locale.

De fapt, exista unele fapte care demonstreaza ca influenta acestei conceptii
(Anschauung) economice asupra procesului economic este mult mai profunda
decét presupuneau autorii citati mai sus. Le voi mentiona pe cele mai convinga-
toare. Pe cand Rusiasovietica inca nu introdusese alte inovatii in afara planificarii
centralizate, earesimtea nevoia sa actioneze asupra acestui Anschauung econom-
ic a maselor: ,, Scopul muncii politicii de educatie [in lagarele de munca fortata]
este acela de a eradica, din mintile muncitorilor detinuti vechile obiceiuri si
traditii, formate in conditiile ce dominau modul de viata a vremurilor apuse**®.
Oricét de mare a fost presiunea exercitata prin numeroase activitati educative
similare asupralocuitorilor din U.R.S.S,, rezultatul afost acelaca la Congresul al
XXl-lea d PCUS Nichita Hrusciov inca mai trebuia si sustina ca: ,Pentru a
gjunge in comunism... trebuie si formam Thca de pe acum omul viitorului® %,

Un exemplu mult mai cunoscut in acest sens este miracolul economic
japonez. Dupa mine nu exista nici o indoiala ca numai acel Anschauung eco-
nomic specific japonezului mediu poate explica miracolul. Sunt sigur ca nici un

102 Gambs, Beyond Supply and Demand, p. 25.

103 Or, asa cum urma si spuni P. N. Rodenstein-Rodan in Problems of
Industrialization of Eastern and South-Eastern Europe, in ,,Economic Journal“, LIII,
1943, p. 204, ,Un cadru institutional diferit de cel prezent este necesar, in mod evident,
pentru reusita industrializarii Tn zonele lovite de criza lanivel international”.

104 Leonard Doob, The Plans of Men, New Haven, 1940, p. 6-7; J. J. Spengler,
Theories of Socio-Economic Growth, Tn Problems in the Study of Economic Growth,
National Bureau of Economic Research, New York, 1949, p. 93. Vezi si K. Mannheim,
» Present Trends in the Building of Society”, ih Human Affairs, London, ed. R. B. Cattell
et al., 1937, p. 278-300.

105 Rezolutia Congresului lucratorilor din justitie din Tntreaga Rusie din 1931, in
Report of the Ad Hoc Committee on Forced Labour, United Nations, ILO, Geneva, 1953,
p. 475-476.

106 Citat de Konenkov, Comunism si culturd.
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known beforehand that the people were the Japanese and also realized that the
complete data in any economic problem must include the cultural propensities
aswell.

Nothing is further from my thought than to deny the difficulties of how to
study the economic Anschauung of a society in which one has not been cultur-
ally reared. Nor am | prepared to write down a set of instructions on how to go
about it mechanically. But if we deny man’s faculty of empathy, then there real-
ly is no game we can play at al, whether in philosophy, literature, science, or
family. Actually, we must come to recognize that the game is not the same in
physical sciences as in sciences of man; that, contrary to what Pareto and num-
berless others preached, there is not only one method by which to know the
truth®”,

In physics we can trust only the pointer-reading instrument because we are
not inside matter. And yet there must be aman at the other end of the instrument
to read it, to compare readings and to analyze them. The idea that man cannot be
trusted as an instrument in the process of knowing is, therefore, all the more
incomprehensible. Man may not be as accurate an instrument as a microscope,
but heis the only one who can observe what all the physical instruments togeth-
er cannot. For if it were not so, we should send some politoscopesto reveal what
other people think, feel, and might do next — not ambassadors, counselors, jour-
nalists, and other kinds of observers; and as we have yet no politoscopes, we
should then send nothing.

But perhaps one day wewill all cometo realize that man too is an instrument,
the only one to study man’s propensities. That day there will be no more forgot-
ten men, forgotten because today we allegedly do not know how to study them
and report on what they think, feel, and want.

107 Pareto, Manuel, p. 27.
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expert In planificare nu ar fi putut si elaboreze un plan care si faci o0 economie
si treaca de la conditiile Japoniel din anul 1880 la cele de acum. Si daci ar fi
putut, el ar fi trebuit sa stie dinainte ca acei cameni erau japonezi si sa inteleaga
ca datele complete ale oricarei probleme economice trebuie sa includa si propen-
siunile culturale.

Departe de mine gandul de a nega dificultatile cu care ne confruntam cand
studiem Anschauung-ul economic al unei societiti in al carei sistem cultural de
valori nu am fost crescuti. Si nu am nici intentia sa prezint o lista de instructiu-
ni asupra abordarii lor mecanice. Dar daca negam capacitatea de empatie a omu-
lui, atunci exercitiul nostru nu mai are rost, fie ca este vorba de filosofie, de lit-
eratura, de stiinta sau de familie. De fapt, trebuie sa recunoastem ca lucrurile nu
stau lafel in stiintele fizicii si n stiintele omului; ca, spre deosebire de ceea ce
au sustinut Pareto si atii, nu exista 0 metoda unica de aflare a adevarului”.

Tn fizica nu te poti Tncrede decét Tn instrumentele de masura, deoarece nu te
afli Tnauntrul materiei. Si, totusi, trebuie sa existe un om de cealalta parte a
instrumentului pentru al citi, pentru a compara diversele valori si pentru ale
analiza. Ideea ca nu te poti Tncrede Th om ca in instrument Tn cadrul procesul ui
de cunoastere este cu atdt mai greu de inteles. Poate ca omul nu este un instru-
ment la fel de precis ca microscopul, insa el este singurul care poate observa
ceea ce nu pot toate instrumentele fizice la un loc. Pentru ca, daca nu ar fi asa,
pentru a afla ce gandesc, ce simt si ce ar putea sa faca in continuare alti oameni,
ar trebui sa recurgem la niste politoscoape si nu la ambasadori, consilieri, jur-
nalisti si alte tipuri de observatori; si cum nu dispunem Tnca de politoscoape, nu
am mai recurge lanimic.

Poate Tnsa ca Tntr-o buna zi, vom gjunge sa ntelegem cu totii ca omul este si
el un instrument, singurul capabil si studieze propensiunile omului. Tn aceazi nu
vor mai exista oameni uitati, uitati pentru ca astazi noi nu am sti, chipurile, cum
Si-i studiem si cum sa exprimam ceea ce gandesc, simt si doresc ei.

107 Pareto, Manuel, p. 27.
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