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SUDUY®S CRITIGUE OF THE THEORY OF ECONUIC GROWTH

The scological critigue questions the definitions of the terms
of economic discoures, such'as “production®, To that extent,

it hes slways been destructive of theories of economic growth,
though thie does not mean that the early ecologists were techno-
logical pessimists.

One persistent critic of economic theory who could not always
be called a "technological peesimist" was Frederick Sﬂdd; (1877~
1956). He worked with Rutherford on the initisl research into
atomic desintegration in Montréal and subsequently - at
Scottish Universities. He discovered and named the isotopes,
and obtained the Nobel Prize for chemistry in 1921, In 1919 he
hed returned to Oxford as professor of chemistry, on his second
sttempt to secure a chair at the university where he had baen
an undergraduate (Merton College). Neither the scientists nor
the sconomiste paid eny attention to his economic doctrines and
he remeins an unknown neme ) to this day even

among the economists of his old university, despite the recent
articles by Trenn (1979) and Daly (1980).

from 1903 onwarde Soddy believed that radioactive energy from
the disintegration of atoms rould change the economic prospects
of mankind, though he wes doubt ful about the possibilities of
developing the technology fer accelerating the rate of Fission
of the self-splitting stom. Ue shell learn more about his views
on atomic ensrgy st the end of this chapter,

He gave the title Cartesian Economics to the lectures delivered

to L.S.E. and Birkbeck College students in 1921 to emphasise that

his critique was not st ell based on romantic gloom about the

technological prospects but on a rationalist approach to ecanomic
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categnries and to econormic scienca. Ws .. /to emphasise the

title he gave tc his lectures, sinca it is now the fashion

to sat "ecological thought" in opposition to the scientific mathod
and to analytical thought (for instance, in ths woTk of the
Californian mystic Fritjof Capra, 1982), a fashion much favoured
by the irrationalist philosophies of sciencs prevalent in the
1960s and 1970s (cf.Newton-Smith, 1982).

In those lectures, Soddy took issus directly with Keynes” visus

on long term growth, as set out in Economic Consesguencas of Peaca.

Soddy defined wealth as a flow, which could not be saved, only
spent, Real wesalth came only from the flow of energy from the sun,
which was consumod as it arrived and could not be stocked. Part of
this wealth took the form of so-called capital goods and was care=-
fully measured as financial capital, i.8. as credits against the
community. Real wealth, in the form of a wheat crop, for instance,
would rot if stored for any length of time, whereas tha waealch
which took the form of so-called capital goods, and was registered
as financial capital, was supposad not to rot but, on the cantrary,
to grow independently at compound interest, ad infinitum. This was

a convention of human society, subject to contingent ethical valuee.

Sush velues could indeed be historically variable, but thay could not!

run permanently counter the principles of thermodynamics, One could

ibadily agres that a chauffeur had a spiritusl life which transcan=

. ged the machanism of his car, but if his spirit should move hia to

yun the car on petrol already spent, we would consider him &n as&.
The vconomists were victims of this celusion. Keynes seemac to
believa that wealth -and not debt- increased according to tha
rules of compound interest, a "fact" which he opposed tu the
malthusian population wlaw", He had written that one geomstrical
prograssion could overcome another, and that the nineteanth century

had been able to forget the fertility of the human species because

of the dizzy virtues of compound interest. Capital, according to
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Keynes, wae somathing like a cake which, one day, thanks S
to compound interest, would be large anough to satisfy
everybody, unless it were prematurely consumed in 8 war,

Onca the stock of capital had increased sufficiently, excessive
work, overcrowding and hunger would disappear, and mankind
could devote itself to the exercise of its nobler facultiwes,
Now we all know, remarked Soddy, that we cannot have our cake
and sat it, Capital could naot really be stored, as it was
subject to a law of continuous decrement, because, in physical
terms, it was energy embodied in certain objects, sub ject

to the law of entropy.

What do capital and investmant mean?

A

If part of an income is saved and invested, it will increase
the stock of capital, i.e. it will increase productive capacity.‘
If demand is not lacking (and in the short run demand will have
been stimulated by investment itself), production wiil increase
and in the long run it will be possible to remunerate that
investment with a part of the increasad production, Soddy had

his Houbts about this way of looking at the economy and

implicitly asked: are w2 not invasting too much? ;‘

Soddy ‘s approach, in all his economic writings (including

the second edition of Wealth, Virtual Wealth and Debt, published §

in 1933) took a line different from the so-called"technocrats"
(e.g. Fred Henderson, 1931), who emphasised that "so far as
production is concerned, our cipacity is so great that practi-

cally any demand for goods could be met without delay...Vast
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powar, continuously expanding &3 vaster power, has been '
brought undar control and is visibly up to its job if it gets

its chance" (Hendsrsor, 1931, p.10-11), and who attributed
economic problems to lack of gffective demand because of tha
jll-distribution of income. Soddy was alsa worried about income
distribution, and his ecological critigue of eccnomics is directed
against rentiers and capitalists, Howaver, he emphasized supply
problems, rather than lack of effective damand. His implicit
guestion on excessive investment was not promted by a worry that
productive capacity would surpass effective demand. His thoughts

ran in a different direction, that sconomists have great diffic-

¢ ulty in understanding.

In a physical sensse, investment means the expenditure of
energetic and material resources on the construction of instal=
lations which are intended te increase productive capacity. In
the financial sense, investment msans buying & piece a paper

which gives tha right to an interest or dividend and theraefore :
to a part of production, Now, Soddy said, msny invastments do

not increase productive capacity in the physical sensa, but

. cather increass the destruction of non-renewableé resources.

. Simultaneously, dabts are increased., The economists haliaved

" that the issuing of sharas and bonds, or of public debt, would
increasa productive capacity provided that tha monay collacted
in this way were invested, Production would incresss in the

short run up to the limit fixed by productive capacity, cue to

the effect of Lhe expenditure on investment, and it could increase

in the long run pari passu with tha increase in productire |

' capacity.
Investment, i.e. the expenditure of monay on buying capital
goods, ought to increase production in such a way that both

interests (or dividends) and the principal of the debt itself

could be paid over time., However, investment, with exceptions

such as the cgnatruction of a water mill, did not increase
productive capacity but rather accelerated the depletion of the
stock of foesil fuels, both in the manufacture of the capital
goods themsaslves and in their use once they had been installed
and were fully functioning. Now, the rule of a capitalist sconomy
wae that all credit edvanced to firms or to the State in order
for an investment to be mada, had to be repaid and, in the
interim, was expscted to e&rn at least the current rate of interest.
Therefore if investment does not, in fact, increase production
but rather increases only drbt, creditors, who are the owners of
the scraps of paper we call shares, bonds. and public debt titles,
will receive an increasing portion of a scarcely growing, stagnant
or sven falling production, To the extent that a large part of the
inveatment was financed fron the public debt, this would lead
moreovar to what wa would now call a fiscal crisis for the State.
This was Soddy’s analysis, which naturally led him to deal
with financial questions, since the value of such debts, in terms
of production, would depend on menetary factors. Soddy ‘s analysis
was based on the imposeibility of an axponential accumulation of
capital, not because of crises of effective demand and the
consequent drastic nscillations in investment, and therefore in
totsl demand, caused by excessive productive capacity due to such
cumulative growth, but rather because of the physical absurdity
of mistakiritha pxpediture of energy for the accumulstiaon of
productive capacity.
The"social credit" proposals put forward by Major Dougles
and A.R. Orage were intarasting -wrote Soddy- but impractica.,
becauss they were also based on the hypothetical virtues of
compound interest which they wanted to extend to everyone and not

just to a few owners of capital assets. Their idea of running




the system not just for the benefit of its creditors but

rather of the true creators of wealth was commendabla, but
misguided. Of course, all these authors lived in cities, far from
any real contact with nature, and thay thought that tha paculiar
customs and rules that were applied to urban businesses could

ba genarally applied to the world econcmy. Any member of a rural
community wno knas how wealth was really produced ~by the
procass of photosynthesis- would find it intelectually i
difficult to bown down in this naive way baefore the institution
of usury.

He wrote that economists used to explain the origin of the
first capitalist as a sort of Robinson Crusce, @ man of axceptionai
ingenuity and application, perhaps because, as childran, thay
had been taught ths myth of Genesis. The advance of knowledge
hed shown, howsever, that if Adam was an animal, the first capiial=
ist was a plant. Plants accumulated snlar'snargy, whereas we
only expended it. Coal burnt was burnt forever, We cannot burn
it and keep it in the cellar, and still less can wa continue
tn accumulate interest on the valus of burnt coal, which was
precisely what happenad with the esconomists’ and antrepraneurs’
so-called “capital", That wealth had not besn saved, but spant,
with a counterpart in the form of a receipt, whose holder could
go on sccumulating interest every year on the amcunt of tha debt:
this was purely a social custom.

Not only entrepreneurs and shareholders were in fact usurara,f
despite the efforts genuinely mads to increase wealth, Now we
could all be usurers, since during the war many people had learnt
to buy war debt bonds, which paid interaest, Such social convent-
ions defied the laws of physics. aristotle had despised usurers,

but today even the Rectors and Wardens of the mast ancient seats

of learning, where Graak thought and culture were supposedly
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revered, were a2 anamoured of the virtues of compound interest
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apg sveryone else,
Obviously, compound interest had never operated over long pariod;r
of time, as the story of the gmperor of China and the chessboard
shows. The Emperor asked a man to teach him to play chess and

then to name his reward. The man asked for one grain of wheat ;
for the first square, two for the second, four fior the third

and so on., One pound sterling at 5.5 percent rate of compound
interest would double in 12.5 years and in 250 years would pass
the million pound mark. An economic system which allowed at least
a substantial part of the debt to grow at compound interast
would have to be extremely prolific in scientific discoveries,

#s the nineteenth century had been, and sven so, there was not
way of escaping from the true economic principles of physics.,

Economics should not be mistaken for chrematistics, the art

of making money, 8s Aristotle had explained, Perhaps Soddy had -

read Aristotle’s Politics, or perhaps he had got Aristotle’s

distinction from Marx (Canital, vol.I, chap.4). In any case,
he believed in a science of economics which would not study

the economy as regulated by the price system (this study could

be called chrematistics), but rather would be an analysis of how 3
to provision the commonwealth with the means of life which

modetn science made possible. One first step towards such a

ngeientific utopia®™ would be to 1imit the rights of creditors.
Ruskin was Soddy’s favourite economist, as he defiantly told
ﬂvsk-{h
his audience of economists in 1921. we had rightly said that

in exchange thers was no profit. A trader who sold hams with a

mark up of ten per cent could buy elavan hams for the sum he e
would receive from selling ten, and could imagine that he had f§
earned one ham. However, nNoO ham has been produced in such a :

transaction, If there were ten hams to begin with, there will be




ten by the end, and they ara the profit of ths entire lives

1d which d P
of & certein nuabsr of pigs (two end a ek Sk g gold which would sccount for the waves of aconomic expansion
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skins, whose nutritive value is derived from radiation from KR e i s emiste are not versed in i

gconomic science, and hesitate to pronounce on such sub jects,

the sun. Wealth is always some form of useful energy ambodied

t
e 7} in en object. The lsw of conessvation GP snesgy Bagh Shet i but it would seem that what really happenad over the last century

for ssch "plus" there will be & "minus®; in this case, however, was that science increased the revenue of the world by leaps

and bounds by the consumption of the store of energy presarved

the “plus® is fortunately credited to the account of our

planat while the wninus® is dabited to the account of the sun, il i

From the terrastrial pcint of view, this is egquivalent to a e . B it food sveilabls shile the number of
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SF - caliFa, tha pontysry proposition (for each P food supply, previous holders of coupons would get the same as - -

fi nd h d 5 £
there is & "plus") does not apply to wealth: Skl before @ new holders would receive the surplus of food, In tha

& 4 era of prosperity, the monay supply increased, not because of

not mean "investment® in the sanse of incraasa in product.ve

L he di f t T o
capacity. We know that there is a law that all useful senargy i WoRvecy 6 wie Bk en bacause of the introductisn o

ch s, and oth f F t d tt spericy B
-which constitutes wealth- is eventually dumped in tha o ! 55 arme gf payhgat, snd thul K Tee prouness Y 5

t to t but
universal heat sink at uniform temperature, Conventional wes made in part available not only te the old oERUALEES

le,
econamics could be criticisad beccuse it mistook the shadow b s

for the substance, and was guilty of the same misapprehension Woney wes suppased to be a measure of velue, @ medium i

t r > k
as the old lady who, when her banker complainad that her siEhafge. wvs & Sihee B sekivh, SeELEA 1w, hWawwieEs o fatly Du
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account was overdrawn, sent a cheque to him on the same account e stors, Hussnity ess crying fak he woon when proposals wers

This confusion arose From the. veby Baginning af ke . made to stabilise the value of the currency without regard to

the physicak realities behind real wealth, Soddy explained

scienca, definad as the study of the "Wealth of Nations".

f f mal th r cessive
The most frequant form of debt, of courss, was mONeY, inflation correctly as a means of making e payment ol exces

~ debts bearable: an increase in the money supply, without an

1

b
whose nature coulﬁ/sgsily understood because of the war: the

amount of money should maintain the seme raletion to tha increase in real physical wealth, diminishes the creditors”
cevenue of wealth as & ration coupon i iy o B shara and therefore is blamed as inflation (he wrote), while
or @ theatre ticket to the cepacity of the theatre. §a Pueke a lower money supply increases their share and therefore
A Qas s little relation batwsen money supply and revenus receives the name of sound finance. We could {dentify a short-run

as between the barometer and tha birth rate, for a chemist, one W Longerun oMy, WL has been said applise in the My

it was hard to believe in the almost mystical virtues of
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term: inflation favours debtors. In the long torm, houever, be the starting point of econamics. In the eight”senth century, i

Soddy would have found the notion that increseing nominel £ the French school of philosophers knoun as the Physiocrats did k
GNP has any relation to {ncreasing real GNP highliiamusing. attempt to base economics in physical reality., They traced the .
i Financial expansion had no relation to the real problems origin of all wealth to the land, and came as near as the acience
! of the economy, linked to the svailability of energy (and, of their time sllowed, Karl Marx, contrary to common belief, did
parhaps, he could have said, ta the increasing enargy cost not attempt to show that the nfigin of wealth was anly human
of the new sources of energy). He was a true ard realiatic labour, but rathar that tha/ziéaégggfvalua(or the money price
supply-sider. of wealth) was human labour, Concerning wealth, farx was perfactly
Thus, Soddy would have not agreed (we guess) with proposals correct (wrote Soddy) when he asserted "that labour is not the
(Weade st al., 1983) to set objectives for thu growth of only source of material wealth, of the use-values produced by
nominal GNP, preventing this growth from manifesting itself isbour. As William Petty said, labour is its father and the sarth
“merely @s an increase in prices by means of & social péct its mother" (Capital, vel.I, chay. 1). Soddy thougﬁ:/%zgi it was

to keep down wages. Continuous growth might be achieved rather the disciples of tha prophet who forgot all about the natngr,%f

if the share of investment in production is adeguate and if until their memoriss were jogged by the recalcitrance of the

external payments do not become unbalanced. The task of tue F Russian peasant! (1933-9-73-ﬁ4)-

government is to facilitate and control the money supply. Soddy wavered in his appreciation of marxist e€onomics, which ha

This current mixture of monetarist and Keynesian-corporatist somatimes conaidered ss motaphysical as orthodox economics, tough,
prescriptions would not have convinced Soddy, since gﬁggt?in now and then, his left-wing views on distribution led him to praise
no consideration of the real flow of wealth, Marx, sven to the point Jf writing that "had Karl Marx lived after,
wCartesian economics" had to be scientific esconomics, far ! instead of before, the establishment of the modern doctrine of g
from the "speculative philosophy taught in our schools". th s - i anergy, there can be little doubt that his acute and erudite mind é
homelier language than that of Descartes, the sub ject could j would easily have grasped its significence in the social sciencas" ;i
be introduced through the following anacdote. A virtuoso ' (1922, p.13), when we know that Marx (1818-1883) and Engels ?
orgenist, enjoying rapturous applausa from his audiance, was (1820-1895) wera contemporaries of J.R.Mayer (1814-1878), Joule

very annoyed to see the blower appearing from behind tha % (1818-1889), Clausius (1822-16888), William Thomson (Kelvin)

screen and saying, "wa have indsed playe¢ wall". The arganist i 3 (1824-1907), Helmholtz (1821-1894), end that the establishment
ordered him brusguely to disappear from public view, As the of the laws of energaetics took place Ln,tha 18408 and 18508, while
next pisce was approaching its climax, the music suddanly the first volume of Capital appeared in 1867. We now know, precise-

patered out, and the blower appeared again to say, "we both ly, that Marx and Engels failed to grasp the significance of

play, don’t we?". The point of the anecdote was that in Podolinsky’s work,

modern times the human ensargy of the blower had been replaced

by electrical energy: and enargy, in any of itse forms, should |
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Neithaer the Physiocrats
economics had developed a relavant answer to the basic guestion:
how does mankind live? The answar was, wpy sunshine", Jdithout
the sun the world would be lifsless, not only hecausa there

would be no plants and animais, but also because even inanimate

nature would stand still. The volcanoes would still erupt,

the tides would ebb and flow in dead oceans, the newly discover-

ed phenomena of radioactivity would persist, but there would
be no rain and no wind. Thé starting point of economice should
be the first and second laws of thermodynamics, Although Soddy

did not pay attention to exhaustible resources othar than

w!assil fuels and radioactive materials, he was not a pertisan

of an enargy theory of valuas, being oxtremaly conscious of
the difficulties in defining the objectives of human lafe,

He stataed explicitly that he did mot understand tha propouals
of those who wanted to substitute a system of "ensergy cortifi-
cates" for the prices system (1933, p.iv,cf.Chapman.lQBO). in
the unlikely even that he had been surrounded by economists
converted to ecological reductionism, ha would certainly have
quoted Ruskin at them with his eulogy of the aesthatic objec-
tives of economic activity.

Although life followed the principles of the steam engine for
its physical preservation, it was alsc "the expression of tha
interaction of two totally distinct things represented by
probability and free-will (1922,p.6). The natural sciances
dealt with the phenomena of probability; there was room for
sciences of intelligence and fres will, Economists needed to
understand the laws of physics, but they also had to grasp
the effect that the intelligent behawiour of humanity could
have on the physical world. The biological and the human

sciences had to study tho equivalent of Maxwell “3 damons,

f

The vital-and tha lsboral use of energy

It was pracisely the capecity of using energy axternally, and
not only internally, like any other plant or animal, which made
necessary a specific economic science, which could not be reduced
to natural sciances, Soddy’s distinction between the vital and
the laboral use of energy was introduced in his 1921 lectures,
end it is similar to that of Lotka, so often quoted, betwaan

the endosomatic and the exosomatic use of energy.

Vital use refers to photosynthesis in plants and to carbon
oxidation in the nutrition of animals and human beings. Animals
and humans cannat use solar enargy directly (except to warm
themselves), i.e, thay have no chlorophyll, The laboral use of
enargy refers to the use by humankind of instruments which aere
moved by the wind, by waterfalls, by steam or internal combustion
engines, etc, Such external uses of energy can also have recreat-
ive purposes, and this is why Lotka’s distinction between
nandosomatic” and "exosomatic" uses of energy is «geekapy more
comprehensive than Sodrdy "8,

Spddy pointed out that, although the vital use of energy could
not vary much from person to person, the laboral use varied
enormously from one person, one country and one historical period
to enother. This is something which had been noticed from the

very beginning of ecological economics by podolinsky, Sacher and

Geddes, and which is a specific characteristic of humankind,
There was 8 discontinuity in Fhe nineteenth century, because
before that period the flow of solar energy had been exploited
for vital and laboral uses, whilst now use was being made, for
laboral purposes, of a stock, "Wind power, water power and wood
fuel are parts of the year to year revenue of sunshina no less

than ceresls and other animals foods. But when coal became king,
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the sunlight of a hundred million years added itself to that

of today and by it was built a civilisation such as the warld
had never seen" (1922, p.20). The fundamental feature of this
civilisation, however, was that the "internal combustion” of
the human body could not directly be fed by fossil fuals, but
only by vegatables, aither directly or indirectly in the form
of animal procucts. Ons could certainly use water power of
fossil fuels to make electricity and to manufacturs nitrogenous

fertiliser, which would jncrease crops, but the penultimate

‘step must always be the storage of energy by plants. Photo=-

synthesis marked the true limits of human welfare on Earth,

gritain had been able to exchange commodities made uith
the energy stored in fossil fuels For food from other territor-
iges: by this procass wihe whole world gradually drow mora and
more for its labour-use on the capital enexrgy of fuel, aid
used it to widen the arsa under cultivation and to transport
the harvests from tha most distant regions of the world and
so indirectly augmented the revenuse of sunshine upan which it~
is still entirely dependent for its 1ife-use" (1922,p.11). This
short-lived phase could be prolonged by imparialism, but
nothing could change the fundamental fact: use of coal (or 0il)
meant using capital instead of revanue, and coal (or oil) could
only be used indirectly for lifa. Thus there arose the paradox
that capitalism was not “"capitalist" as regards the msans of
livelihood, It was, to coin a word, wrgvenual® -which of course
helped to explain the rasilience of peasant farming, which was
able to retreat into subsistence by giwing up the usae of
'capitalwfwhich could be appropriated by capitalists.

It was absurd, however, to telk af an waccumulation of

capital®. The capital stored in coal was spent, not accumulated,

The flow of energy from the sun “"may be embodied in some

(AN

concrete commodity, in food which rots, in houses which fall

into desuetude if not kept ‘permanently under repair, and in all

the tangible assests of our civilisation, in railroads, roads

and public works, factories, wharves, shipping and the like. 71

All elike are subject to a process of compound decrement ...

The weslth is the revenue and it cannot be saved (1922, p.1l4). -52
The individual, however, although he will rarely have enough

resl wealth to keep alive for a single week, can store, not

wealth, but currency, wyhether a cowrie stone or a mental
counter, but now, moTe and more, a simple paper note", and the ;f

community acknowledges the right that the holders of such tokens, f}

who do not create real wealth, have to indent upon the revenue
of wealth flowing through the markets at any given moment of
time. The more wealth is ;penh,-the greater the total amount
of indebtedness, which becomes, as Ruskin gaid, “poubr over the

1ives and labours of others® (1922,p.15).

It could be said, jin answer to Soddy, that in economic
accounting that part of capital goods which is considerad to
depreciate yearly is substracted from production. Thus, the {x

GNP includes all investment and only a part of it will be

counted es net investment, the rest being counted as amortisation E

to be substracted from GNP if we wish to get a measure of
"net production®. Therefore Soddy’s strictures seem out of place, £
unless one raecalls that the national accounts do not include
any provision for only 8 minimal one) for the depletion of
natural resources, on the sccounting convention that the discove- %
ry of new ressrves compensates for thé expenditure of that
weapital®, which is therefore not amortised, The point is
of such importance that it deserves 8 brief excursus, Let usg
gee how a modern, influential keynesian macroeconomist (Okun,

1981) deals with this guestion, which symptomatically receives

cursory treatment.




Okun. started from the premiss that tha econcmy, by itsalf, has

an underlying "prosperity trend lina", and that we can cost crises
by comparing actual production with the trend. This is the type of
analysis which came into fashion in the first Economic Raporis to
president Kennedy. Okun would then like to establish shether there
is a discrepancy between the cost of a crisis, as measured by the
actual ioss in production compared to that of the trend line, and
the “sociai cost" of a crisis: perhaps thers ars same hiddsn
benafits in a crisis, n9t captured by normal economic accounting.
COkun would conaiczgkégéhsgsucn banafits a lower degres of wear and
tear of the capital goods (which because of tha crisis work undar
full capacity utilization) and also the fact that the extraction
of nan-renewable resources will be lower than if the economy ware
ta follow its prosperity trend line.

Lot us imagine a farmer who buys a tractor, which he thinks will
last for five years. part of his incoma will be set aside sviry
year, in nxdaer to be able to buy a new tractor; otherwise, he

would be losing capital. At the end of the period, models will quite
possibly have changed, and perhaps he will be able not anly to
rsintain his productive capacity (which is the objective of amorti-
zation) but even to expand it a little bit, makinga? involuntary
net investment, if the new models ars more effective. Let us now
assume that there is a crisis, and that the farmer leaves soma land
idle because he anticipates difficulties in selling the produce.
The tractor will work a lower numbar of hours par year. 1t could
sgem that if the farmer goes on with his amortization plan (for
instance, one fifth of the cost of the tractor every year), then
he would be smatizing too much, since the tractor is subjact to
less wear and tear, But although there will bs less physical

wear and tear, on the other hand economic "wsar and tear" will

proceed just .the sama: the tractor will become obsolate, and the

farmar would have higher production costs than farmers using nsvw

i

.3

tractor models, One part of emorti®ation corresponds to physical
wear and tear, and another aart to technological obsolescencs.
In a period of econnmic crisis, physical weal and tear wiil be
jower, 8 hidden penafit. Okun reaches the following estimates: %
one third of the total funds for amortization could be assignad

to esuch "user costs"; since the amortization of fixed capital

(excluding housing) is approximately 7 per cent of Gross Domastic

Product in the U.S., this implies that a fall of one per cent in

GOP means a non-registersd reduction in user costs of only 0.02

per cent of GOP (Okun, 1981, p.274).

This is clear enough, and it sarves us as an introduction to tﬂ
computeation of the ngocial benefit® which will accrus from the
lower extraction of axhaustiole resources, as a consaguence of
a crisis, It would seem thaé in p-inciple the loss of capital
by forgstting to amortize a tractor is quite similar to the lass %f

of "capital” by forgetting to amortize the oil taken from an oil

well, However, Okun did nol make any correction at all to the

coste of the crisis on eccount of the lower extraction of exhaus=-
Lible resources, on the grounds that the national accounts do not -
ragister any dé&ction for the depletion of exhaustible resources, e
aince neither is the value of new discoveries of exhaustible

resources included (before extrnc&ian) in the national accounts

(1981,p.275). This is an extraordinary convention.

e could imagine the national accounts of @& pastoral economy.
Tha cattle or sheep produce every year a certain number of

youngsters, part of which we gat, and part of which remain in

the herd to substitute for the old cattle and sheep which die

a natural desth. The accounting practice with exhaustible

resources would be equivalent to consider as net production all

the young shesp and cattie (eating them all up), without making b
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any provision for "amortization" (i.e. for maintaining the
productive capacity of the hard). In the casa of oil or any
other exhaustible resources, such accounting practices asuuna,

in fact, that they are not exhaustible, i,a, that new discoveries f
will keep up with current uss. It mightagg.ei'hQ%%%:agacagit 1
pbenefit of a crisis in the developed countries is that i
the dastruction of oil and othar resources is slowed douwn t
somawhat, i
A symptom that naw discoveries ars not keeping up was tha battle E
for the control of Gulf 0il in 1983 and early 1984. Tha Texan
oii-financier T.6oone Pickans was offering to buy sharus and,
once in control, to change the company’s policy, not expending so
much money in new prospections for oil which (in the U.S, terri-

tory) have not been successful, and investing instaad the revenue

from selling the considsrable 0il raserves of that company in
activities more lucrative than lockirg for oil. Many shareholders 3
were convinced. This policy, however, would not make sanse for
the economy as a whole, which still relies on oil as one of the |
cheapest sourcaes of energy (in terms of energy costs,cf,5laessar,
1979) for laboral or exosomatic use. In any cass, though, new
discoveries do not seem to keep pace with current usa, and in
the past five years the production 1ife of the U.5., 0il reserve
base had dropped from 1l.l to 9.4 years. mr Pickens’ point was
simples since the big oil companias are"producing”(in the U.S.)
much mcre oil than they are finding, the sharsholoers should be
allowed to reap maximum benefit of this process of liquidation
(Financial Times, 7 and 9 March 1984).

Thus, it would seem that the lows: rate of depletion of

gxhaustible resources becauss of a crisis, should be given some

credit in national gconomic accounting, as a "gocial banafit"

on how the present value of the demand of future generations is
e
counted, a guestion which will be the subject of shosaant chap

tarJ

not captured by market values., How it should be counted depends ‘
|
|

The first illusions and doubts about nuclear encrgy

howaver ;
Our chapter on Soddy’s economic thoughts would be/most

jncomplete if we dia not deal with his view that the
distinction betwsen the vital and the laboral use of energy
would lose importance if enough energy were available to

produce synthatic food: What were tha prospects for a great

increase in the availability of anargy? A characteristic
statement of his runs iike this: "The extraordinary dsvelupmentnj
since tha beginning of the century in the study of radioactivity ?
and of the internal structure of the atom have proved that E
there is resident in ordinary materials amounts of energy of
the order of ons million timus that which can be obtaired
from fuel during combustion, but to liberate this store the

transmutation of the elements one into snother must be first

made posaible” (1922, p.22). The decisive factor was knowledge,

since humanity has shiversd with cold for thousands of yeé«~™

on top of coal mines, and nearly died of hunger nexb/%ﬁe
Niagara that now worked to produce more food through the
manufacturs of fertilisers. It was quite true that the future ?;

(o

of clvilisetion depended on the summar holidays of university 9

teacheras, who thaen had a few weeks for uninterrupted research.
Soddy, it must be said, spent his time for research on economice
instead of in trying to split the atom, and his role in atomic
physics, comparable in importance to that of Rutherford in

the peried up to 1920 (cf. Trenn, 1977), was negligible after-
wards, It would be quite fslse, however, to say that his
interast in the economy arose only ip going back to Oxford:

in fact, hs had from the very beginning of his career noticed
the connexion betwean the economy aend the availability of

energy.
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Soddy believed in scientific progress, but he did not

belisve that it was syncnymous with technical progress. He

realised at the turn of the century how the newly discoverad
source of energy could change the hisczory of humankind. but ;
he thought all his 1life thet warlike applications were more
likely than peaceful vnes. He asked himself what would be

wthe effect of the discovery that, so far, we have boeen

subsisting on the mere by-products of natural energy, and have
remained ignorant even of the existence of ths primary supplies

in the atoms of matter” (1912, p.240). The affect was likely to

be destructive, H.G. Wells in The uorld Set Free (1914), used |
Soddy ‘s warnings to anticipate not only the industrial empbyment

of atomic energy but also a universal atomic war, In 1917 Soddy

wrote that if humanity succeeded in controlling this aspact of
nature, war woulc probably ceasa to be an interminable agony
because a suitable seation of the world, or tha whole world if
necessary, could be swiftly and effectively stripped of its
population (Freedman, 1979, p.259; Trenn, 1979, p.267). His early
alarm at the destructive possibilities of nuclear energy was mt
shared by many other scientists, millikan, for exampla, himsalf
a Nobel Prize winner and head of Caltech, openly ridiculed it
(Sinshaimer, 1978).

Years later, in 1947, whan Soddy was sevanty years old,
he gave a lecture in which he provided a detailed account aof the
discoveries of atomic theory, from Becquerel, Réntgen and
3.3.Thomson between 1895 and 1897 to Otto Hahn in 1939 and the
orocess of accelerated nuclear fission in the atomic bomb. There
was a double achievemant, "both the sudden liberation of a
sansible part of the atomic energy of uranium by the atomic
bomb, &nd the controlled relaase by the uranium pile”, i.e. the

gtaghita—mudarated reactor, "Of the effectiveness of the former
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for dastruction the facts speak for themselwns": more deathe from ;3
d

a single atomic bomb than from all the air-raids in England during

the war. On tha other hand, hé wassfar from hopeful "go far as =«
this one particular methaod of releasing atomic energy yet know
is concerned, that it has any real technological application at
a source of power for norpal peacetime applications®, and this
for two teasons: the "poisoning" of the reactor, which shortened
its 1ife, and "the virtual impossibility of preventing the use
of the non-fission products of the pile, such as plutonium, for
watr purposes" (1947, p.10-12).

He had long wanted to discover why science had proved at
least es much a curse as &8 blessing te mankind, in view of the
contingency, which had seemed remote but now was immediete,
that the powers of destruction might suddenly be increased
a miliion-fold., Thie line of enquiry had brought him to the idea
that "all history could be atrung on the one thread, the growing
power of men to control and use the energy of nature in supplement
to their own relatively puny strargth® (1947,p.12). Soddy was nol
in the habit, in his economic writings, of observing scholarly
conventions, and he did not guote either Podolinsky or Sacher
{(whom he did not know), or Patrick Geddes; or indeed Ostuwaeld,
whom he certaeinly knew, It is quite likely that Soddy independantly
made the connection between ensrgy availability and the course
of human history, more or lesa at the same time as Ostwald but

’atimulatsd by his work on radiosctivity (which was quite alien
to Ostwald’s outlook in chemiqtry and phyaicu).
Be that as it may, bf 1947 Soddy could complain af a
double frustration of sciunce; the tachno}ogical benefits tc be
reaped from scientific work were not mede available tu humankind

at large because of the sconomic system which made for unsqual
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e L 2,; whn "as regards real economics, as distinct from ) &

chrematistica,.. wittingly suppress rather ;
_than propagate the truth”, :
: 3 £ - A ._._...._.,....._—-n——-—"'—‘_ PCTETSIOR 3
distribution, and, moreover, soms of thg technological davelop=- 4o s ma ?
v ; No dnubt he was "strange", as well as self-confident.
s ments from scientific discoveries could not be more appalling. i
e . = : o ) Ha asked publicly how such people as aconomitgéould “oe
e Tha destructive power of atomic ensrgy was elrsady here: "un
tolerated in Universities, the sole raison d‘8tre of which
(should) wait for the natural orderly growth of technology to
is to seek out Truth and proclaim it though the heavens fall
& e harness in due course the new source of pcower, rather than as t
i ; - for which service tie students end teachers are relieved i
: nor feverishly attempting to cook the hare before catck.,1 ie", : i
> of the necessity of contributing a hand’s turn of what they
and "rathsr than starting our engineers on a wild-goose chase
5 consume" (1947,p.12). Despite such views, he did not pass
elaborately cracking peanuts with steam-hammars, for purely
totally unnoticed among economists (cf.Dal 1980 and E:
political window-dressing as yet another carrot to keep the ? . ( " ) K
Hayek (1941-44, 1952) included him in his list of "social =
wasses hopefully jogging along, it would be better to concentrate o
; energeticists”, "neo-Saintsimonians", together with Geddes, L
for @ while on the purely ressarch sida" (1947,p.12). weachnocrats"” -
#Bgben, Neurath and the so-called / ““""of the 1920s g
;. In politics he apparantly had no friends, and although i
7 ¥ ke | and 1930s. 3
he sometimes praised Marx, he was opposed tc Seviet communian, ¥
* As we said before, Soddy did not emphasise, unlike the
In his lecturs in 1947, he supported Eertrand Russell”’s ! 4
3% . } "technocrats" (Henderson, 1931; Arkwright, 1933) lack of
= con juctural proposal for the U.5. to prevant, by force if naud
z g effective demand, but rather the long-term question of whather g -
be, the atomic armamont of tha Sowiet Union, He died in 1955, ‘ ¢y
54 2 ) { the increase in productive capacity which the economists {k
s - pafora the CND was founded, Somstimes he had embellished his B

_ attributed to investment was not a mirage: "Technocracy cluins &4
writings - on the capitalist monatary and banking system i s
thet by the use of the inanimate energy of Nature and by i

4

with unnecessary comments on Jewish bankars; hs also occasionally

means of machines end mass production, man had become
wrote of the so-called "white race" having to fight over sources
: independent of his own physical exertions for his maintsnancs...'f
of energy. We do not believe that these comments show other than e ;

that poverty and unemployment at one and the same time is now 2
run-of-the-mill Burocentrism and anti-semitism, and Bernal and 12 i -
a horrible anachronism, that the average income and expenditure
his friends thought well enough of him to ask for a preface E
of the whole Americen nation could easily be multiplied msny i

to a collective work on the "frustration of science" (Hall et al. i3
g times with less hours of labour...In this it is similar to the g

1935), He had at least ona German wdisciple® (BrlUggen, 1934) -
; thesis developed in the present book save, possibly, that I B

and he was mentioned by Zmavc (1926,p.6), but his impact in s A

was snd am more conservative, both with regard to the extent

Britain and outside was very limited. He joinad the Union of
. and rapidity with which the average stale of living can be

Scientific Workars, which was an unlikely step for an Oxford

augmented"” (1933, preface).

professor to take; he refused to pay the fes due to receive 5

Weslth depended upon physical laws: "Bacause formerl

his M.A., which meant that he was barrec from attending the P RO LY Y

IS 2

ownership of the land -which, with the sunshine that falls on

general meetings of the University; he was widely considered
it, provides a revenua of wealth- asecured, in the form of rent, gt

o
T
%

to be a strangs character.
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a share in the annual harvest without labour or service, upan
which a cultured and leisured class could permanently sstablish
itself, the ags seasms to have conceived the preposterocus nation
that money, which can buy land, must therefcre itself have

the sams Tevenuer-producing powar® (1933, p.106), A favourite
comparison of his was betwsen the paymont of interest and
perpetual motion: "a man with, say, & 20 000 invastad at

5 percent is in perpatual en joyment without work of an incoma
of k 1000 a year, and his heirs and succassors after him, Consum=
ing wealth everyday of their lives, they always have the same
amount as at first. This is not physics and it is not economics.
Like all alledged examples of perpatual motion, it is @ trick".
1t was not, in any casa, political Economy applicable to the
whole nation ; it was perhaps Individual Economics, or “"tha

Art of acquiring a Livelihood as professad by Tutors and
mentors of Property Qwners": "so used are they to living on
the intesrest of the dabt that they do not rsalize sufficiently
the absurdipy of everyons trying to do so. Wheraas when we
deal with ths Wealth of Nations rather than Individusls =that
is, with political economy in any real sense= ... the views

of tha manual worker...aZze in strict accord with the facts of
lifs anc the physical laws which regulate the production of
wealth™ (1933, p. 86-87).

Soddy, then, did put forward the alternative (basad on &
rational critique of theories of economic growth) of eithar
more economic growth (and thersfore new sources of anergy,

a question on which ha really was an expert and on which ha

held strong and varying opinions throughout his 1ife), or

-~ !

the radical questioning of distribution (to which he contributed
a critigque of the appropriation by capitalists and rentiers of
part of production).

The destiny of ideas often depands upon the social position;
of those who propose them. Soddy uae prima facie in a favuurablée
position: a Nobel Prize winner, a professor at gxford, publishina
in English, One reason for the lack of academic response, bath
from sconomists and fellow ecientists, was perhaps that economics
was already strongly professionalized. This would not explain,
however, the lack of political impact, The marxists (in all
relevant variatiss) may have believed too strongly in economic
growth (and in the marxist theory of economic growth) to pay any
attention, Soddy’s "ecologiem" in the modern sense was shoun
for instance in his remarks on agriculture, emphasising that it
remained, as regarde "the internal enargy of life", "the key
industry"; that all science could do was of indirect assistancs;
and that fundamentally it all romained unchanged, “"the collection
of sunlight by the agency of chlorophylliand its transformation
into the chemical energy of foodstuffs, either directly or through
the intermediate transforming agency of animals® (1933, p.38).
This could have made him attractive to pro-peasant populists,
who were, however, by the 1920s and certainly by the 19308
a practically extinct species, The anarchists, in their few
remaining strongholds, did not read books, or at least did not
read Seddy, and believed fervently in technical progress.

Digging up such precursors of contemporary "ecologism" as

~Soddy (much quoted by Foley, 1976, from whom we learnt of him),

has the virtue not so much of presenting arguments which by now
might be familiar as of askinqstha question: why the silenca, then
and for so long after? Why the lack of reception in academic
circles and why the lack of ideolngical consumption of such

ideas?

i
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V. WAYEK
LANCELOT __HOGBEN AS¥Seulgnges

_( 'nafku&l - Al'(&(

In his articles in Ecaonomica {the revisw of ths London School
of Econcmics) of the early 1940s, Hayek wrote that the
scientific advance of economics dependaed on the consistant
application of subjectivism, and that neithaer commodities,
nor money nor fcad shuuld ba defined in physical terms but
rather in terms of the opinions held by people {1952,p.31).

Against whom was he espacifically inveighing? One of Haysk ‘s

adversaries clearly was Lancelot Hagben (1895-1975), who held
a profassorship of Biology and Sociesty at the L.S5.E. in the i
1930s. Certainly biologists would find it parplexing that

food should not ba defined in physical terms.

Hogben did not believe that the depletion of natural resources
posad any threat to aronomic development, and in this sense |
one cannot classify him ss an “ecologist" in the praseqtaansa i
thougn he was one of the most coherent ecological critics -
of economics that there has evar baen. In Science fcr tha
Citizen (1938,8d.1946,p.621) he had disparaging words for

authors who wanted to derive social consequences from tha

second law of thermodyramics, although he caertainty realisad

i

|

|
that the introduction of coal had produced a profound change
in what the biologist would call "ths ecological relations ?
of mankind" (op.cit.,p.d96). In common with the rest of i
socialist sciantists grouped in tha visible collage (Uerskay,
1978), i.e. Bernal, Neacham, Haldans, Hyman Levy, he did not
balieve only in the prograss of scientific knowledge but also
in the concomitant progress of technology. He did not doubt
the possibility of an “age of plenty", since modern science

could find substitutes for all those resources which Nature

had located in some areas only (1936, p.40, 66-67). His guarral

with the economists was not on the prospects for economic
growth, It was based rather on the visw that the economists E.
did not really study the relation between human needs and
resources, since they lacked both e theory of needs and
scientific-technical knowledge.

He sometimes criticisad his fellow scientists when they sang
the p&iiues of Soviet industrialisation, which resurrected

the discreditad ideology of the first industrial capitaliem
(werskey, 1978,p.202). Hogben shared William Morrcis’s opinion
that capitaiism not only led to injustice in the distribution
of productlon and to periodic crises, but also that it produced
goods which it was undesirable for people to want, This is

e type of lenguage which will make economists prick up thair
pars, since they believe: that nobody but the economic agents
themselves shoulid judge what is good and what ia bad, We shall

come back to this point,

Hogben wrote that florris had not been hypnotised by tha

liberal delusion that the things that people have been taught

to desire by capitalist propaganda are the things that thay

need most, In the 193Us there were few people ready to criticise |

capitalism not for producing less than possible but for

Loyl t

producing the wrong fhings. Neoclassical economics refuses
to consider this question, So does the Keynesian tradition,

which argues in terms of raggregated effective demand, nrot

considering therefore the origin of the preferences revealed

in tha markat, 5

Hogben ‘s liking for William Morris matched his doubts about

strict "Bernalism" , althiugh he shared its technological
optimism, Bernalism could be described as the belief that the

economic and social structure of the capitalist world pravented

people from taking full advantage of the technical progress that &
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the existing state of science had already made possible. This
could be expressed in marxist terminology: scienca was a
productive force whose application was slowed down by the
existing relations of production, 1t was typical of Barnal to
declare prematurely that the problem of production of energy
had been solved and to propose a pattern of urbanisation wholly
divercad from agriculture (Hall et al., 1935, p.57, 61). Hogben
thought that sgale was a decisive consideration, overriding the
differance bstween socialism and capitalism (1969,p.14-15). Both
a system of transcontinantal fres snterprise and a systam of
socialism which planned for a whole continent (like the USSR)
sheuld be rejected. Even in the field of scientific wproduction®
Hogben reacted against the nsw centralism and the power of the
great foundations, speaking openly sgainst the transfarence of
political authority to & scientific slite (1949,p.40-41).
Advanced technology did not imply an urbanised society,
githar capitalist or socialist., There existed the possibility
of a decentralised, ruralised economy the basis for which would
be provided by hydroelectric energy, biochemistry and genetics.
Libarals shared with socialists the Ricardian superstition that
economists could pronounca on agricultural yields, with no help
from the biochemists (1936,p.43). Contemporary discussion on
agriculture follows a different path, as we hava seen; the so=-
called Green Rgvolution, we have said, was politically not gieen
at all, aithar in the old pru-pnpulist sanse or irn tho new
ecologist sensa. Neverthelass, despite Hogben’s technological
cptimism, there are clear differences betwsan his viesws and
wgernalism" which make him a more relevant author after 1973.
The reader can refer to Uerskey s excallent book for an account

of the gBernalists”’ grandioss scale of thinking, which was very

much the fashion in the 1930s on the Left. There are even

Vi
physical sources of power (which) gurround us", as yet undeveloped

a1

stronger examples, and therefore Honben’s position is all tha
more remarkeble, Thus, the binlogist H,J.Muller wrote (1936)
that if food scarcity was not solved through synthetic chemistry,
it would bas solved by genetic engineering, with new types of
planta. Some of his ather prophecies (in electronic communications
end automation, and in space travel) have already come true, but
the increase in the productivity of agriculture is, at least up to
now, most doubtful: it all depends on how we measure it, end this
would depand on how we see the future availability of energy and
other scarce respurces and on how we value,nou, future demands.
muller (who later won a Nobul Prize for discovering the gffects
of radistion on genetic mutat’ons) served in the International
grigades in the Spanish War, and was certainly left-wing. At the
gama time he was & sugenicist, believing in selection not only for.
intelligence, but also for mufusl help traite which he thought

were more widespread in the working clase, while intelligence

was not adequately measured by tests. Such a peculiar constellation
of baliefs, not untypical of the 1930s, went togekther with great
hopes based on the piece of knowladge that Soddy had pointed out
for the first time: the inconceivably great founts of energy

which "lie in the hidden recesses of the atom" (1936,p.76). and
which would be available if the atom were nynlocked"., The conquest
of the forces in the interior of the atom nucleus was one of the

most alluring fields of future enceavourj the preoccupation with

foesil fuels was misplaced because of the "practically inexhsustible f

(1936.9.13). moreover Muller fesurracted the old speculations abnut

the recycling of energy that Rankine and Helmholtz had presentesi

(and that Jevons, as we shall see, nad mentioned): "Astronomy al40
hinte to us not only that the energy of the worlds may become
gscattered, as was formerly thought, but that thera are places and

occasions wheke it may gather together. if so, the second law of

T PP,
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thermodynamics, with its pessimistic dictum that all energy
must finally be dissipated until the universe attains a dvad
leval of stillness, fails to have universal application., And so
it may be that we shall yet find that Ffantasy of physics called
wnaxwell demon® which can recollect for us in usabla form the
dissipated entropy of the cosmos” (1936,p.79).

In contrast, Hogben was a socialist scientist who was keanarl
on “soft" technologies than many other socizlist scientists of
the 1930s, He was got & sugenicist, either -almost the only
one not to be so. Moreoewer, he had an interest in tha social
sciences, mainly in demography, which he introduced into the
L.5.E. He called Malthus wthe phlogistonist of demography",
because ' his . law of population was not based on
empirical study. His complaints against the economists were
twofold. They proposed a theory of production without avea &
rudimantary knowledge of science and technology, which made
them ridiculous. They talked about a theory of consumption
without a study of the origins of human needs, and this made
+hoam noxionus, because although they wers supposed to study huma
é;sda, they did not do so, and nor did anyone elsa, The fact

Lhat people have common needs was forgotten because there was

i a unilsteral insistence on their naving individual preferences

(1936,9.18-19). which broke one of the points of contact betwee
aconomics and the sciances, since biology could partially {but
only partially) explain human neads, Why renource this
possibility of knowledge, hiding needs bahind ins:rutabia_
in&iuicual prefaerences which would ba revesled only in tle
market?

Economists left aside the reality of biological needs, whicl
(recuced to absolute basics) could ba maasured by the caloric

requirements in nutrition: déince a largs part of the British

v
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population dic¢ not reach the minimuﬁ calorie intake established
by the British Medicai Council (1936,p.71; cf.Webster,1962),

it was convenient to hide this reality under an avalanche

of Austrian sophistication. Hogben tried to set up a Depart-
ment of Population and Resources at the L.5,E., arguing that
wyitel statistics™ (a name taken from Petty, his favourite
aconumint)a:dlsteticu were not only medical disciplines

but also parts of the science of the wealth of nations.

One cennot speak of the “physiological needs of human
Autriticn® without going into the history of physiology. The
sllocation of resources te human nutrition could not ba explain-
ed in the way that it ie (partly) expleined now, before tha
study of the cyclms of materials and of the applications of
the lews of energetics to the human body. William Petty, the
pPhysiocrats, Adam Smith, Malthus and Ricardo were unable to
discuss tho energy needs of the human body. Marx, Jevons and
Welres, with books published in the 18608 and 18708, could
have included a discussion of calorie intakae.

Tha science of nutrition as it is now provides en explanat=
jon for the type and uniformity of the diet of the greater part
of mankind. We know why poor Maxicans eat maize and beans
and why poor Brazilians eat rice and beans, Whatever their
sub jective preferences, we can exclude a decision on their part
to dedicate their income (or hours of work) to obtaining a
diet of meat, fruit and vegetables instead of cereals, pulses
and ruot crops. Howsver, orthodox economic theory would be
reluctant to distinquish betwesn physiological needs
(expressaple in calories, grams of pratein) and other types o”

needs. This distinction certainly smacks of "objectiviam®.
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The sciance of nutrition doas not axplain the
alimentary prescriptions of Leviticus., Reductionist axplanations
of the Hindu avoidance of beef or the Moslem tabu on pork, o7
indzod of dgztec cannibzlism &aTo rot nacesssry in order to
gstablish the simple point that food consumption by human
peings is partly explained by physiology. The history of the
physiology of nutrition does not stand still, Some years ago
thare was emphasis on lack of protein, though nowadays it is often
said that undernourishment and malnutrition go together, in the
sensa that if thers is lack of calories, protein will be used
for energy and not for building up tissus. few scientists have
ceen as aware as Hogben himself of the history of science; he was
one of the organissars of the congress in London in 1931, where
the Soviet dslegation, with Hessen and Bukharin, made such an
impression.

Hogben did not think in the least that human nesds could
be reduced to calories, or, in general, that bhiology sufficed to
explain them. His emphasis on aneIrgy accounting was mada as 8
polemical point against the economists, who did not etudy the

availability of rusources and ware not even aware of John Boyd

gorr’s research into calorie daficiancies in Britain. Thus, he !
wrote: "The word "plenty" defined with raference to man’s spacies i
has therefore a perfectly clear social meaning which remains in 1
spite of the continued axistence of Austrian economists. Plenty

is the excess of free ensrgy over the collective calorie debt

of human effort applied to securing the neads which all human
beings shara" (1936,p.71; 1939,p.99). This dafinition was quoted

by Hayek (leaving aside the reference to himself), in his articles
against "scientism® and "neosaintsimonisa" in Economica in the
early 1940s and in his book of 1952, allowing him to plaiﬁ“*hp.gﬁ
Hogben in the list of "social energeticists", would-be dictatorsy,

a doubtful point to make against Hogben whom Werskey calls an

wgrwell of the scientific left",

Hogben ‘s dafinition of plenty is identical to that ﬁroposed
sixty years marliar, without his knowledge, by Podolinsky and
Sacher, He must have baen:awaré of Soddy’s writings, and
possibly of Patrick Geddes”, . he did not quote them. He elso
came to know Otto Neurath. He clearly belongs to this group.of
writers. In common with them, he believed that a study of Lhe
enargy Flow in human gociety would cast doubts on convantional
measures of value. In common with them, he did not believe that
economics should be reduced to human ecology, i.e. to the
study of how the flow of energy and materials is used to
satisfy binlogical needs. What was neaded was knowledge of the
biological basa of human nature and alsg knowledge of the laus
that condition social habits and preferences. The study of human
preferences could advance by turning its attention to the
materials offered not so much by biology as by social anthropolongy
and history (1939,p.101).

The economists claimed to study the allocation of scarce
resourcaes to diffarent human noeds, but thermodynamice was not

an educational reguiremant in the social sciences curriculum,

How then could they know about wycarcity" of resources? On the
other hand, how could needs be analysed if the attempts to
educate the human race so that ostentation should no longsr

be a distinctive trait of the social behaviour of mankind

were condemned as an infraction of personal fresdom?

Eeonomists such as Hayek and Robbins made economics a
deductive science, based on arbitrary hypotheses, something like
a gama of chass (1936,p.6-7). They did not study the availability
of resources. Robbins hadgdeclarad, with the coy disdain of a
débutante, that economics did not study the uses of dung (el
Ashok Desai, 1978). Nor did they study human needs, rafusing

to classify them into physiological and ostentatious, Perhaps
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other economists, raluctant to descenc into such obscurani ist
libertarian mysticism, would accept this classification of needs,
but would point out that ostentation was characteristic of human .
nature, Here again social history and snthropology could be of
mare nelop than bioclogy. Nature did net condamn to failura the
ngttempts to ercdicate this unconscionable nuisance enu discord
which arise from hypertrophied craving for personal distinction
artificially fostered by advertising propaganda and good
braeding® (1936,p.75; 193%,p.101).
wes

Hogben, than,tya well aware of the fact that wconomics,
based on mathodological individualism, daes not aim at expleining
human preferencas and valuations, but rathar merely accepts them
as revealed in market transsctions. He was opposed to this
methadology.

Now, if ws praserve the definition of aconomics as the
study af the sllocation of scarce resourcas to altarnative ends,
and if we say that this study cannot be separated from either
the study of the history of sciance and technclogy or tha
study of the sstablishment of sccio-historical rules of consumption,
we are not proposing anything naw. Hogben ie only uns of a list
of authors who argusd along these lines. Yhat wa have done in
this book, hrwaver, is tu extend the discussion on the methodology

of economics to the question of tha intergenerationsl allocation

v

of exhaustible resourcas.




