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ertaking in view of the time and resgources azvailable,

tal managenent concept 1s so complex that a br;ef account would

nsistent w1th the contlnu.nce of a stable ecosphere and with his own long

' val, It is argued by .some that man's use of energy has ensbled him to

e an inherently unstable dominaticn of the planet. It is therefore necessary to
tion on the means of achieving some sort of stability. Energy consumption
oduct of the size of the population and of the nationsl per capita demand which
among nations accordlng to their state of technological and economic development.,
now experiencing an exponential increase in enerxgy demand due to increases in
both of these factors. This has brought with it concern about the availability of
upply, the-problems. of . by-products of high consumption such as pollution and disrupticn
of the ecosphere, and the ethics and long-term effects of energy consumption. Several
hese aspects will be dealt with in detail in the report. Since scme of these
problems are.concerned with ethics and principles and cannot be solved with linear
management decisions, much of the discussion will be limited to consideration of
concepts and’ attltudes cohcerning man's productlon and use of energy. -

1'Use of energy by man

: . Llsted below are some of the pr1n01pa1 uses of energy whlch illustrate the
'fundamental nature of the problem 3

- Obtaining other natural rescurces such as water, minerals, fuel, etc.;
= production of food energy, e.g. fertilisers, mechanised agriculture, etc.;

-~ industrial and commercial enterprises;

...




s

. = for essential domestic purposes such as cocking, heating, provision of
~ sanitation and for building; less gssential purposes such as -labour-saving
- devices, entertaimment, etec.; :

~ trahsportation and communication,

-+ For example, in the USA in 1970, the total energy consumption of 67.8 x 105 BIU
(34 % of the total world energy consumptlon) was used principally in the re31dent1a1/
~commercial (18 %), industrial (25 %) and transportatiocn (23 %) categories.

i Current public attention cn the problems of energy malnly concerns the polluting
aspects both of energy production (e.g. S02 and radicactive emissions from coal~burning
and nucflear power stations), znd of energy consumption (e.g. air pollution from:
automobiles and industry, weter pellution from industrial-residential activities,
se pollution from aircreft, iraffic, etec.). However, less attention has been directed
ards problems of energy supply and of the evaluaticn and benefits of the various
lternatives. There has been little consideration of the rclated cnergy demand/popula-
lon expcnentlal and.the problem of its ethical and practical management,

:UN Conference on Human Bnviromment, Stockholn (1972)

Problens of energy were given insufficient attention at Stockholn, pertly because
nergy is a sensitive national issue. Most countries regard it as their prerogative to
sume as much energy as they wish regardless of any extra-national effccts. The
stification for this is that increased energy consumption is required for increases

he stendard of living. Significantly, there wos no discussion at Stockholm of two
tant arsas : 1) the relationship of energy. demand to population growth and 2) the
lems of the differcnt possibilities of energy supply in nations possessing different
ural energy resources and different technological capacities.

Resolution II 196 was the only one dealing with energy which was adopted and

h will significantly clarify any of the issues, This resolution proposes that
ternaticnal studies of the possible sources of energy supply and consumpiion should

et up to plan and forecast the envirommental effccts of future energy use. This is

e achieved by instituting suitablemcnitoring systems for the measurement and

sis of data relating to the effects of energy production and use, It is recommended
b speciel ettention be directed towards providing a suitable mechanism for the
xchange of information., However, the resolution mskes no reference to the possibility
hat some countries may be unwilling to provide adequate monitoring and technical
formation for reascns of the "safeguard“ of national interests,

1T ~ IMPACT OF ENERGY UTILIZATION ON TERRESTRIAL BOOSYSTEMS

‘ “In order to sustein the present range of man's various activities, it has become
cessary for him to convert potential energy sources to available cnergy. Fuel
extraction, energy production, and utilization of emergy for productive work or

for the mamufacture . of material goods has had many. deleterious effects on terrestrial
G systems These effeets include

Loss of land from natural production for the immediate future;

increasing strain placed on natural ecclogical processes to become more
dependent upon man-made energy inputs and to adapt to rapidly changing
envirommental conditions;




introduction into the atmosphere-of increasing quantities of energy

utilization by~products, such as waste heat "and pollutants, so that

in some instances accumulation of poilutants in ecological sinks has
reached dangerous levels;

-shifting emphasis from natural communities in equilibriun stages of
‘ecological succession to one'sin growth-oriented stages.

asts of ‘inéreasing energy demands in the future are not encouraging and
these trends will contimie. To.allow these trends to contimue unchecked
could seriously endanger the ability of the natural life support systems
1stain 1ife, - .

ion ih highly industrializid nations gives far more reason for concern
oping nations, Industrialized nations appear to be unavoidably locked
that-demands incroasing power for greater production of meterial goods
wlt, the side effecte of energy utilization are increasing st a
controlled rete. Currently there is no institutionalized mechanism
scount the cumulative effect cf negative ecological-"impacts such as

ve. Such an assessment.is clearly needed. What we-must do

)k the following questions :
1d: an we remove frOmtprimary production at preseht.and future
svels without jeopardising our natural life support systems ?

néi'energy cost of removing terrestrial ecosystens- from natural

ergj'bost of replacing ecosystems supported:by natural
ones dependent on man-made energy processes. ?
tenms adapt and adjust to rapidly changing
dions - '

‘energy cycles ?

nly the fi@sthtep towards proper. envirommental
account when making decisions is the second and

TIT - STRATEGY:
Type of energy supply

Table 4-1 gives'éome details of the pfincipal ﬁotentially useful ways of obtalining
energy. Columns IV and V (muclear fusion and magnetohydrodynamics) relate to energy

generabing techriques which are not yet developed, but it is considerced that technolo-
gical advances will put them within reach by about the year 2,000.

FOR THE ‘PROVISION OF ENFRGY — SOURCES AND FUTURE_DEMAND
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TABLE A~2

Estimated world cnersy rescurces and other energy dabae

:5 fﬁécbVerab1e £08811 FUCLS  vuvverecnoesscsssssosansssansssonsansnss 2ol
; 66al and 1gnite (@)  eeveveececisessssciavacansessccnssoserans 10
S
Natiral 885 (D) wenrvorennersnnensassanrnnnsnnnsneneceeoceine 1.0
ﬁélé_qil (econcmically recoverable) .euseiecearcoessssnassnsssses L1

sentially useful hydropower sieeesvessssosrssssatsveressnanosnon 8.6

ﬁllgeothemel hee-tflow .0!'...".lﬂl.l..il‘.v.lllu'COQOIIOIl‘. 4—-0

MM oW oW oW oM OO
5

Sable tida]— energ’:f .......I...O..G._."..QOD.Q"IODG'Qte."'-.'.l.. 1.9
'iﬁated world supply of uranimm costing less than $ 15 per 1b,
lin‘fiSSion pOWer plants 40 AT AR ET R L AEL I U ST FDY TSI RSt IOESS 403 X 10

e amount of urenium used in breoder reactors () sieeiesenns 6.1 x 10

euterium fusion of a millionth part of deuterium in sea water ... 1.0 x 10

jomplete conversion of 1 million tons of mabter ...eeveeeceoceones 7.8 x 1072
70" world power CONSUMPLION seevecavsrseosaracsscaenseranseasen 1.9 x 107
v 17

ﬁimated year 2000 world consumption at 3% anmual growth ........ L6 x 107

timated year 2000 world ccnsumption assuming per capita at 1970 - 18
level Oﬂ.l..lhl...l.'.OIOIII...'O.IOGI.l‘ﬂ.l.('.l.l...o 4 o %08 201X10

Anmial solar INPUb  s.eeeeieniarencietieritiirotiaoreecionesionens 5.3 x 10
ﬁﬁnnual input to photosynthesis ot eteveeeeessenssesacscnesnsasanosess 1,2 x10
_Evaporatioh of oceans to atmosphere (anmual) s.vceceereessasseses 9.8 x 10
:Vaporisation equivalent of atmospheric Waber .isieseecverecscasuness 3.0 x lOl9

Heat capacity per °C of atmosphere tetesensaasessseresansasssss 5.0 x10
. 21

.Heat C&paCity Of cceans PGT OC P I Y R R E R R I IR S AL A B 504 X 10

Notes
(a) Coal forms about 39% of the cstinated recoverable fossil fuel scurce,

s 1 . . .
(b) A more pessimistic forccast suggests 0.13 x 10 8 BTU availsble, but new discoveries
night increase this figure,

(¢) Since breeder reactors increasc the ancunt of active uranium isotope, the price
restriction on uranivm is abolished, and the potentiol world uranium supply is much
lorger than the figure used horo (10 miilion tens UBOS)'




—9‘7.“.

Table A~2 gives estimates of the ameunt of energy avallable from these sources
and also lists datz relating :to actual and projected cnergy consumption, and the heat
capacities of some natural systems,

Table A-1 shcws that large amounts of energy are potentially available from fossil
fuels (viz, coal which comprises €95 of the estimated total reserves) and from ruclear
- fission. 0il; gas and hydroelectric sources are wmuch more limited in their future
.capacity, although hydroelectric power is renewable,

o It is probaoble that futuare demands for energy will only be satisfied by muclear
“vower derived from breeder reactors and fusion plants. The potentizl ‘energy available

is almost limitless,

Ldnios of reserves .

" Fossil fuels and uranium supplies are not limitless, Chrrent estimates of
iydrocarbon reserves and potential economically recoversble shale-—oil deposits suggest
bat the amounts available would yield about 2,2 x 1019 BTU (Tablo A-2). This includes
sasonable estimates for the reserves which have not yet been discovered., The estination
of fossil reserves is complicated by the variable economic restraints inmposed by
exploration ard extraction costs, Tt is estimated that about 80 % of the world's oil
pplies will be cxhausted by the year 2020 - 2030 assuming the present annusl rate
ncrease of productipn1(6.9 %). Current estimates put the cil supply as equivalent
5 =40 tines the present anmsl werld energy consumption. 49 4 of the presently
weorld oil reserves are in.the Arab countries.which produce about 37 ¢5 of the
‘<tpply. Hatural gas reserves are also snall, but have been mapped less comprehen--
Fhan those of oil,- '

el remaing the principal source of fossil fuel, but its desirability for
gereration will decrease due to the high pollution problems, World coal -
§ expanding at about 3.6 % per annum, '

lere 18 1ittle hydroelectric potential in develcped countries, but this source
°r romains an alternative for less~developed countries, provided that capital -
virormontal dimpact criteria and positive economic benefits can be assured,

power (breeder reactors and fusion) seems o be the most viable source of

future in view of the likely energy demand. This power option need not be

he developed neticns, as capital and operating costs are intermediate

cost of the development techmology. Pollution and envirommental effects

2N riight popularly be imagined (Table i-1), and 2 study of the record of
generatlion up to the present suggests very strongly that this is certainly

thod of producing nower than burning coal. (These two are the major oplions

Jle in nost densly populated highly developed countries), This conclusion is

upported by the six fold expansion of nuclenr generating capacity in the period

1943-1569, -

Fuluie demond

Demand for power is increasing exponentially, aad is a product of the population
an’ “he per cepita demend. Figures for the period,1266—1969 show that the amount of
enceay consuned (equivalent metric tons of cocl x 100) i s ees Teom L0700 5L, 6,003,
& Jfor those 4 years, Most cf the cunergy was used in Western Burcpe ond North Jmerica
(205 and 37% respectively) but the fraction of tho total remained more or less constant
over Uhils period, We have fow worldwide figures available for either the expected demands
for ensrgy or for its source, except for the USA and Jepan, but these figures point
to several important conclusions,




Estimated enerey supply (USA)

% of t.tal energy supply

3970 (actual) 1975 1985 . . :

008l cerervinereness |0 19 20 - S 19
Y N 0.3 S S
ﬁ&dxf_pelectric 4 , 3 | 3
BOS verreeneneneonns 32 - 26 15
PO | W A L5

BTY x 1077)- 67.8 - 83.8 12409

Estimated encrgy consumption by sector (USA) -

%'ofrconsumption

1970 (actual) 1975 1985
T 1

al/cormercial 19 18 15
' 25 24 A ' 20
o 24 - - Y1 23
ities 25 28 34
6 o : 6 | 6

Wwas Qétimated that 25 % of the totol US energy consumption was used for
ricity and that Al ¢ of the total energy consumption wes lost as waste




gy danerd is expected ‘t-w incresse by 3 ~ 4 6 por annun
creased demand will be mainly satisfied by increases in the
i ron muelear, oil and r‘"al SOUTCOE, ﬂl‘bhough crly nuaclear

ts properticncl. contribution. The contribution of notural goas wiil

In the US4, to
is proposed tho
novnt, of - enor ",

ower will inores
ininish (Tablc e
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Similer estimotes hove beon mede o. Ja pon, which eixpecis vower denand to increcse
on 18 x 1075 BTG in 1978 to 37 x 103° BTU in 108) Thers wiil bLe an expecnsicn of ths
"elat.we contributicn of maclcar power from 2,1 to 11.2 % of the totel. but Jopan will
¢maln heavily dependent upen imporbed oill {76, / % in 1975 f2lling to '71.,, % of the
'otai supply in 1685).

'1

Thore are soves :1]_ ﬂci‘-ranteges of extensive dovelopment of soler energy, for

trial and agriculturail raticns alike, These include cheap ncwer; incroased indusiria’
duetivity, increascd £ood producticn and decreased environmentai deberioration. The
ealization of the solar batiery as a vractical means of locs l power norat,Lon cun be
vrémendous aid to develeping nations, It has becn estimated thet thc cost of fox
fication could be cut in half by using sclar babtteries on each foxrm, Each sol‘“
ioh_the form gould foster o measure of independence and self-reliance thalt is so
Ty Tor a sustained natic nul levelopment, Furthermore, the reliability of powcx
bility would te greatly increassd and the present goverament subsidy of the cost
deity would be sliminabod and repleced by o secured lcan for the capital

r the solar system on cach Zerm. Countries with vast presently uncultived
samivdesert land stand Yo gain the mest from such a development. Cnce adopta’
£ sualo this pgrogramme could bring about a significant advance in fazning and
‘bq ‘2 large cxtent, the food problc"ls of mary developing nations. Fuvithermors,
1 units for *ightinc houses, refrigeration, cooking, drying, deszlinaiion,
nes and a variety of photo-chemicel and photo-synthetic reac tions, constitute

] 1c...L.LJ fruitfal arens of devo--op‘nenJ.

r\r ~ AN C"”T‘NT AND AMPT E NIATTON

7 4his section is to set oubt a gereral frovework for the managemen®
roplens concerning energy and to suggest some concrete actlons thad can
3.1 shows a general scheme for handling encrgy-cnviromment problems. Ta
distinction is made beb wecn nanagenert ot the nationgl and the

;tochnicuer for descling with a national envirommental problem ave

Somo of Tneqe ontlozs can be directly applied to onorgym\nviro“mer
naticnal level scluvicns is shown in Table B-l,
increase the costs ¢f encrgy by internalising
ing, transcort, and conversion of fuclis iaio
onergv. .

The pessible technigues for dealing with regional eavirommental problems arc shoun
in Table B—-B, The specific suggestions for managing the cnergy-covircemment preblems
inelude @ '

Rogional envircmenkal criteria and standords:

- regional econcomic incentives or disincentives;
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National and sub-national policy 6ﬁfions for
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TABLE B-2 &

nanagement

of envirommental problems

LEGAL OPTIONS

OTHER OPTIONS

ECONOMIC POLICY OPTIONS

Nuisance or Private law'

sion controls

pmeht and Fuel
rols :

and licences

QﬁfQﬁ Equipment

5Envi:onmental standards |

Govermmental assuption

of pollution control

Govermmental planning

(centralized)
Informal options ;

Educationg
persuasion;
gsoclal pressure

Econcmic Incentives
| Tax sid
fward Payments
Direct grants
Indirect subsidies
.‘Loans
!fTechnical aésistance
’;Power of the purse
" (positive)

Targeted assistance

Economic Disiﬁcentives
Effluent Feos
Denial of tax berefits
Fines B

Bonds and bond
forfitures

Power cf the purse

(negative):

o
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; :

regional contrbls on fuels, equipment, and equipment operators;
- a multi-national system for permits and licences;

a multi-national coalition to handle. specific envirommental problems,
such as the creation cf a hydro-electric project spanning several countries
or the disposal of high level nuclear wastes; '

a multi-naticnal planning commissicn for energy related problems in shared.
water or air basins, '

The policy opticns open for the management of international environmental problens
are described in Tablc B-3. The problems can either be delegated to individual countries,
referred to the regional commissions or other multi-national groups of netions, dealt
vith by the Secrotary-General of the United Nations and the General hLissenbly, referred
to the specialized United Nations igencies, or be managed by non-govermmental interna-

tional organizations, such as the International Union for the Copservaticn of Nature
and Natural Resources. {IUCN),

.

. Some specific international Ievel recommendations include :” _
- setting of internaticnal energy-envircmment criteria and standards;
- holding international conventions between governments;

sharing the resulis of research and development on energy matters;

ore detailed considerations that are wortiyy of consideration include,
provide ’

sdoquate and accurate data on fuel supplics, energy alternatives and their
enbal impacts, This should be done on a national level;

'XtenSivéﬂeducation and information system to discuss energy related

Sy espe

ally these of limited power supplics, the envirommental impects
and-fuels, ond the unequal distribution of energy. 4 related problem
reparation:of  energy-onvironment scholars and planners who can study

in comprehensive ways the future of cnergy supply and demand, It is hoped
_ these scientists will not remain aloof from the decision-making process,

but will actively contribute their specialized knowledge to the solution of

the socizl-technological issues of energy and fuel policy, Such an involvement
should be contemplated on both the national and international levels;

~ Some techniques-for reducing.tﬂe costs of power for the poor, One alternative
'1s a system of "energy stamps" which would be analogous to a food stamp system,
to provide low cost energy to'low income pecples,

PO
v
+

-
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. TABLE B-4
'POSSIBLE NATTONAL-LEVEL SOLUTTONS, TO_ENERGY-ENVIRONMENT PROBLIEMS .

~  Establislment of oquipment and fuel controls;
- -ehvironmental_criteria and standardsg
- permits and licence requirements for energy related construction;

. = Tegulation of requirenents for cquipnent operaztors of power-related
facilities; : h

~ prohibition of undesirable activities, such as strip mining without
reclamation use of various economic incentives and disincentives to
achieve envirommental objcectives;

e . - B

.. = govermment assumption for the control of certain critical eanviron-
-~ mental problems, such as the disposal of high~level radicactive

- wastess a

‘extensive use of persuasion, educaticn, and social pressure to
‘achieve goalss

extensive technical specifications for power lines and pipelines
to minimize envirommental and eesthetic impact;

rehabilitation of mined areas through the establiskment of bonding
system; '

nﬁihg of power plants siting and power distribution systems to
isider the impacts of envirommental effluents and aesthetics;
ention of accidental discharge of toxic substances and

ﬁivity as by-products of the.cnorgy systoms;

neing of nev energy sources to minimize private exploitation and
ure ‘equal. accesss

of a rescarch tox on the use of current cnergy te finance
clopment of now clean energy sources;

sions for sharing of research and development information
ng the contrel of the envirommenital impacts of energy.
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Vi -~ A PROPOSED MIDEL_FOR THE COST QOF NATURAL RESQURCES AND RECYCLING

Existing System

As a result of the "economic equilibrium!"* that has been established, every aspect
of human activity may be priced with respect to the other. Since natural resources have
in the past been considered to be infinite, the calculated price for these resources
only corresponds to the cost of labour that is necessary for their exploitation,
ProposedﬁSvstém]jﬂy' :

foﬁfd‘ :

, ‘hatural resources can no longer be considered infinite, and man's

ources affects the totel amount available. In order to avoid a

nust hidve an economic system which acknowledges this simple fact, The
_resource should include not only the lsbour charge necessary for

50 a contribution towards the price of its depletion, Therefore,

he value of a1l potentisl natursl resources. Prices should be low

of the amount consumed is small compered to the tolal amount available,

high when this proporticn is large (e.g. industrial use).

ormilation ) '

he quantity extracted from a total amount Q of a rescurce.

intrisic value of this resource Py. It will be a function of q and Q :

netion must obey the following conditions

'{.(q,do)x-e for any velue of q : for example, at present the intrinsic
a resource is gero because we consider the amount available (Q) to be infinite, .

“lim py (g, Q) =0 because the use of small amounts has little effect
g~ : (e.ge : there will be no: charge for breathing 1).

o0 Let us take the simplest function which obe
where is a constant.

ys both these relationships, Py =S%

This defines the intrinsic price of a resourcé. To this must be. added the price of
its extraction, which may be considered to be proportional to the quantity taken

.
*

f&:ﬁa—r& where § and £ gre c0nét5nts.
Thus the total price of the resource, P, is given by :
p=py o, f.‘i(?s‘%) +E

The behaviour of p as a Tunction of q.-can graphically be represented as follows :

o
i

<

pln . /j\\Q decreasing
Q o

k2

(s

R

* viz., balance of economic fectors,
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-Recyeling .
If a part, ol is recycled, and if the cost of recycling one unit is r, the saving,
e will be : : .

i

q%(843%%%+£~ recq

AR

:
L r
-
1t

as represented on the following graph :

T

esentlng ‘e as & functlon of q does not enter tue cross—hatched
&) +£>0, it is economical to recyclc.

this econom1c equlllbrlum 1mplles an ecologlcal equilibrium,

VII - ENERGY AND ECONOMIC GROWTH : FUTURE DIRECTIONS FOR GLOBAL, SOCIAL
AND ECONOMIC POLIGY, WI"H SPRCIAL REFERENCS TO ENERGY

Growth and differences in per capitsg consumption between hations

Energy is an intrinsic factor of economic growth, Technological advancement has
greatly incressed the rate of cconomic growth, and over the last 50 years the amount
" of energy required to produce one unit growth of Gross Naticnal Product (GNP) has
decreased., The increased efficiency of energy usage has offset the increased energy
consumption, but this trend appears to be changing because we seem to have reached a
1imit of the efficiency of energy conversicn, :

Differences in energy use relating to GNP and per capita consumption can usefully
be considered with respect to "rich" and "poor! countries® The differonce between
Brich" and "poor" countries as defined by their GNP correlates well with their per
capita energy consumption. We must note that GNP is a rather simplifying economic
parameter,

The average per capita energy consumption of the "rich" nations amounts to over
4.5 tons coal equivalent (c.e,) per year, whereas that of the "poor% nations is less
than 0.3 tons per annum - giving a ratic between the two of about 14

* Upich® defined as > 1 ton c,e. onergy consumpiion per annum per capita,
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Assume that the "rich" populations grow at a rate of 1.25 % per anmm and the
Wpoor! at 2.5 ¢ per anmum, If we assune further that the policy of Yraising consumption
. standards" continues everywhere, and-that the starting "rich" population is 1.0x 109 and
" that of the "poor™ is 2.3 xﬁyj?, then the *otal world energy consumption would grow

from 5.5 x 107 tons c.e, in'1966 1o 23,2 x 109 tons c.c. in the year 2000, The''rich!
would sccount for nearly two-thirds and the Ypoor" for only a little over one-third of
the increase in the world energy consumption, ,
: Even if the populations clessified as Ypoor" grew only at the rate assunmed for the
| tpichM", the effect o the total world energy requirements would hardly be significant -
showing a redu over 10 %. On the other hand, if the 'rich™" nations were .
to accept a:ll rowth" policy, the energy requirements for the year 2000 would be cut
by more +than des ite{the procjected increase in the population,

What happens

14 have enough energy ?

of consumption, it is estimated that known reserves of natural

d-within 35 years and petroleum within 70 years. Coal is likely

(at least 300 years). Recognition of these facts and the lack of

echnologicel and ecological alternatives has led us to place increased

clear fission as o source of encrgy, Until 1980, 1/6 of the energy demand
ied by muclear energy, increasing to cbout 60 % by the year 2000,

shortages of other resources and pollution by radioactive by-products

t' may prevent the continued expansicn of energy consumption. Up to now, some

oblems have been minimised by experts who- tend to beliwe that better technical

«can clweys be found,

uestions of socipl and economic policy

Only a few scientists have tried to criticise one of the most important root
uses of energy problems : vigm, that of economic growth, Most prognoses about future
Venergy requirements imply that this kind of economic growth is necessary.

: We can propose some short-term measurements to minimise external effects of energy
by setting standards, restrictions and new directions for productiocn, Within the present

energy structure, this would mean that the price of energy would rise. But who is going

] to pay the bill ? wvnould the consumer in rich countries pay an increased tariff or should
{ the cost be weighed against the poor countries, or both? B

) As proposed below (sce appendices), a change of structure of world economy.and a
{ change in the distributlon of energy is necessary. If this. does not happen in the near
| future, we might encounter such risks as : :

(i) the neccessity for limitation of energy supply for ecological reasons and

: (ii) wuncqual distribution of energy, The consequences could be mass unemployment
in countries short of energy, social tensions and even economic "war", A lack of communi-
| cation of know-how concerning energy technology between developed and developing
countries could also cause tensions, , '
Briefly, we think that the following points are among the most important :

(2) General

Equality of distribution of materials {including energy) — see also section V;

-~ recrientation of the cconomic system away from growth, e,g, steady state economy,
{q.v., nppendix 2); - .

- wurldwide budgeting of ehergy;

~ reconstruction of the monetary system (gq.v., Appendix 3).
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3, Does’ the State have any right to determine how or for what purpose the
individual should use the energy available to him %

4. Should man's tendency to use even more energy be regerded as a civilizing
trend or a mere addiction to energy consumption ?

5. What is the proper bslance between co-operation and self-sufficiency with
respect to energy in the international arena ?

These questions can be epitomized in one simple question : Is energy a right,
. a privilege, or a commodity ? A comprehensive energy ethic will provide for the
\ resolution of such a question,

. Appendix 1

UNlFIGATIOﬁbe?THE}wHOLEfﬁ?”MANKINDﬂ

of a new éra. The following sentences suggest

ds which a harassed. hnmanity should be striving.

1 end, Economic planning would have as its sole

af merely ‘the interests of certain limited groups of
nations, This'system would require a world curvency (most

‘on a limited nationalistic outlook). All the barriers 4o world

de t:would vanish as well as war, the greatest of all economic burdens.
| Along with the war of armements, the economic war of tariffs and quotas wodld vanish too,
The whole world would become a single State economically as well as politicelly, Of

jcourse, in sum,it is upon the behaviour of individuals that the success of any economic
system depends,

Appendix 2
; . - RECONSTRUGTION OF THE MONETARY SYSTEM

: We need a new monetary system, which covers the needs of our time and attitudes
- better than the one of today. The present monetary system is based on medieval trade and
conditions operative at a time whon everything was valued in noney and capital goods,

A new monctary system should be based on values created through wise use of natural
_ resources, such as for instance forests, use of rain for irrigation, dam building plus
' fish breeding, etc, This preposed new monetary system is based on real utilities and
may be called a Green Gold system, and would supplant the yellow metal which is the
‘artificial base for the present system of money,

: As a first step towards the use of a universal currency, let us create an Interna-
itional Fund for Eaviromment, We proposed that the International Monetary Fund ought

%o accept mortgages in, for instance, forests, dams and power stations as a security

for real value certificates. These certificates could provide an internationally accepted
?omplement to the exdsting currcncies of the werld, They will mean a contribution to

fhose countries who wish to invest in projects that are friendly towards the environment,

e
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The effect of such a new monetary system would be to increase the possibilities
of a higher. standard of living (and/or quality of 1life) and increased social security. -
for everyone, pqrtaculurly the poor and unenployed of the developlng countries.

Today we-have no room for long~term investments which load us te plunder n«tu:al
resources and_to destroy the enviromment. Production must benefit the majority of
poople 11v1ng on earth, Money should be used as 2 receipt for the achievement of work
since one_must Iook upon work and natural resources as capital., Money itself is only

' somethlng”prlnted on a sheet of paper.

tl 1ans and decisicn-mekers must be more aware of this need for the creation
'on new vulues. :

- Appendix 3
NOTION OF A_STEADY-STATE BCONOMY

‘s ¥ind of economy may be defined by constant stocks of people and physical-

h; maintained at chosen desirable levels by a "low" rate of throughput. Benefiis

von the services provided from stocks of funds of wealth and people, A service
satisfaction of & cortasin human need. The immediate benefit of the stock is the

t renders, and its immediate ccst is the maintenance throughput it requires,

iate benefit yielded by the stock is life itself and its enjoyment. Social limits
Tecognisable than physical limits, but are probably more likely to be the |
lirits, Indeed, biophysical limits imply that 2 steady-state economy is i
Note that eonce we obta 1n a steady-stute econcmy we are not for ever frogen

lhat klnd ‘of institutions are necessary for the attalmment cf a steady—state 4
They follow from the definition : an institution for maintaining a constant ‘ﬁ
populatlon; an“institution for maintaininz a constant stock of physical wealth and,
less obviously but most importantly, an institution for limiting the degree of 1nequa11ty
" in the'distribution of the constant stock among the constont pepulaticn, The institutions
suggested -are radical and will never come to be without a moral and pelitical renewal,

The guldlng design principle for the three sccial institutions is to provide the
necessary ¢ontrol with the minimum sacrifice of personal freedom, to provide macro-
stability while'allowing for o micro-variability, to combine the macro-static with
the miero-dynamic. To do ctherwise, viz, to aim for microsta ability and control, is
likely to be:self-defeating and result in macro-instability as the capacity for
spontaneous coordination, adjustment, and evolution (which always occur on the micro
level) are stifled by centralized planning.
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EXAMPLE

H

gpropos'e.cl system for constant population through individual licences to have children

~Bach couple, ot marriage,might receive certificates permitting one or two children,
: or whatever number corresponds to replacement fertility. The licences could be bought
“and sold on a free market, Thus macro-stability is obtained, micro-variability is
permitted, Furthermore, those having more than two children must pay for an extra

ence and those who have fewer than two children receive payments for their unused
dicence certificates, The right to have children is digtributed equally, Market supply
‘and demond then redistributes these rights, People who do nob or who cannot have
children are rewarded finaneially, People who wish to have more than two children are
penalised financielly. The effect of the plan on income distribution is equalising

. because: the new morketable asset is distributed equally since as the rich have more

| childron their family per capite incomes are lowered and as the poor have fewer, their
- family per cgpita incomes increase, Furthermore, we propose that income and wealth

- distribution should be controlled by a separate institucion.

‘, It has boen suggested that the notion”of private property is justified as a

. bastion against exploitation., But this is true only if everyone owns a minimum personal
- holding, -Othervise private property becomes an instrument of exploitation, rather than
. a guarontee ageinst it, It is implicit in this viéw that privote property is legitimate
conly if thereis a distributing institution. Such an institution is lacking ot present,
- An’ institution of maximum and minimum wealth and income limits would remedy this severe
- defect and once more legitimise private property.

-Thée basic differcence between depletion quotas and effluent taxzes (the usual
- "solution to pollution® offered by economists) is that the former places macro-physical
 constraints (beyond which the market economy may not go) and lecves the price system
- alone; whereas the latter sets no physical constraints, but seeks by micro~-intervention
to rig all prices, The effect is that the market economy automatically counts the costs
jof all ecological effects of growth and automatically stoys within properly ecological
S, The campaign slogan for effluent taxes is "internalisation of externalities®
ans calculating the full social cost of production and ineluding it in he
prices of the product for each commodity and cormunity. However, the effluent
t-limit growth of the throughput (GNP), They keep the throughput at its.
st-mix for any given level of total throughput, but the level itself can
ipwards as the population and economic growth continue. Bvery time we "interna-
xternality" we not only increase costs, but alsoc incomes, Aggregate expenditure
1als aggregate income,

Max:m ._ _;i.'f_lco’me and wealth would remove many of the incentives to monopoly. Why
‘conspire corner markets, fixed prices, ete,, if you cannot keep the whole lot ?

: Do we ave'bhe moral resources necessary for such changes as mentioned above 7
Can the "I'ea.'!:ls"t_:_s“ be persuaded to face reality, including the reality of the normative
dimension of man's existence 7 If not, then the institutions advocated in this appendix

‘are mere dreams, But survival under institutions which do not depend upon moral
‘resources is a nightmare,




