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oA "%, s =
ﬂﬁﬂﬂ:LuﬁﬁuﬂﬁﬁﬂuﬁﬂﬂﬁuﬁmuﬂﬂﬂiﬂLﬂﬂ saa133vannanil

- o =
2516-2518 LNEURUSIAIVNAIAA Y LT

Actual mid-1975 NEDO
e price increase | oprediciiun
over mid-1973 1977

th) Agncultural prices (all products) 50.3 11.4
{ay Farm crops 65.5 -
(b} Fatstock 238 -
tc} Livestock products and pouliny 446
{d) Vegetables and fruit 65.% -
{2) Fertilizers 77.6 S5
31 Food manufacturing industries 51.5 10.3
i) Steel industry 771 241
£3) Chemicals and allied industries 61.3 17.4
t6} Engineering und allied industries 55.4 -
(7) Textite industres 358 83
(&) Clothing and footwear 356 6.0
(9) Timber industry 440 5.9
(10) Paper industry 81§ 194
£11) Transport 55.2 6.8
(12} Building matenials 48.7 137
13} Aluminium 623 121
{137 Fuel oil. heavy 113.0 -
{135 Synthetic yarn 374 19.1
(16) Coal mining 126.2 136.%

* Mean of road and rail :
Nos. {1)—(11) are calculated from data presented in HM.5.0.. Monthiy Diges:
0,{ Starstics (December 1975).
.\jos. (12)—(15) are calculated from data presented in U.N.. Monzhly Bulletin of
Statistics XX1X (1975) No. 12.

3)
National Economic Development Office, "The Increased Cost of

Energy-Implications for UK Industry", (London : HMSC, 1974)
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4a)

H. Chenery, "Process and production functions from engineering

data," in W.W.Leontief (Editor), Studies in Structure of the

American Economy, (Oxford University Press : London;, 1953.

5)
P.A. Samuelson, "Economics"; op.cit. p.354.
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u1 : G, Leach, Energy and Food Production , (International
Institute for Environment and Development, 27

Mortianer Street : London), 1976.
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Energy Intensijzya Griss Energy kg hard coal
{MJ/ } (1968) requirementb kg product
(MJI/kg)

Sugarc 42 4 . 0.13
Milk" 210 50 1.66
Paint 530 200 5.7
Fertilizer 950 35 1.16
Steel 370 50 1.66
Aluminium ‘ 620 ‘ 190 6.3
Footwear: ' : 160 : - -
Cement 1,500 8 0.27
Electricity s 1,500 14.0 0.47
(distributed) S (per k Wh) (per k wh)

® Those values will change as ﬁghey:inflafééféﬁd technology
- changes. -, -+ . e ' - e
‘These values atre independent’of méney,” but'subject ‘to changes
in technology. )
Function of intensity of cultivation.
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| ol -
A1s19fl a.a  naslaufoundelu USA. 1880 - 1968

Consumption Annual rate  Percentage of

S'":“jr ‘mjd 1960 1968 of growth  national iotaf
ond us: §10% GJ) (/) 1ven 1968

Residential:

Space heating 5,118 7,042 4.1 11.3 11.0

Air conditioning 141 450 15.6 03 g

Clothes drying 98 218 106 0.2 0.3

Waler heating 1,222 1,831 5.2 2.7 29

Cooking 586 672 1.7 1.3 L1

Refrigeration 390 730 8.2 0.9 1.1
Total 1,552 10,943 4.8(Au) 18.6 19.2
Commercial

Space heating 3.282 4.412 ER) 1.2 69

Other 2.776 4.836 6.0 75
Totai 6.05% 9.248 S4Au 132 144
Industrial:

Non-electnic work 8.006 16.690 e 178 167

Electric work 3344 5.087 33 74 19

Electrolytic

transformation

processes 12 743 4.8 1. 1.2

Direct heat 5,855 7.310 2.8 j2.9 1.5

Feed stock

{potertial heat

content) 1.445 2,323 6.1 32 36
Toral 19222 26123 3%Aw 427 412
Transportation:

Fuel 11.471 15.865 4] 252 249

Raw materials 148 183 0.4 63 0.3
Toial 11,619 16.018 4 1{Au) 255 25.2
NATIONAL TOTAL 4445 62.332 4.3 100.04 100.0

{Note: This is not primary energy use)
Source: Standford Research Institute
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Association”". 1976.
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—o declining grade

Cumulative ore extracted

gﬂﬁ 4.1 Energy Requirements 10 Extract Ores

improving
technology

totel snergy requirementes

technology asymptotes
tc thermodynamic limit

Cumulative production
z‘ﬂﬁ 4.2 Total Encrgy Requirements to Produce Metal at the Market-place

!

Tuel ume per unit output

1 | | 1 {

. 1880 1900 1920 1840 1960
?,‘JVI 4.3 Tota! Energy Requirements for US Metal Production
Source; Chapman /€2

10)

P.F. Chapman, "Fale of energy in waste management policies".

Open University Research Group paper. (1976)
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H.Kellog (1973) quoted in P.A. Bailly, "Mining Engincering",

(Jannary, 1976). p.34.
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M. Slesser, "Energy in the Economy", op.cit. p.532.
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A. Weinbetg, H.Goeller, "A Strategy for Resources', Ed.
Goldsmith, (Amsterdam : North Holland, 1977), quoted in
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Element Resource Maximum %, World Resource ' R/D Rario®

in Resource {tons) { Years)
Si Sand, Sandstone 45 1.2 % 10'¢ 5x 10%
Ca Limestone 40 Sx 1013 4 x 108
H Water 1 1.7 x 107 1x 1010
Fe Basalt®, Laterite 10 1.8 x 108 4.5 % 10¢
N Air 80 4.5x 10" 1xto?
Na Rock Salt, Seawster 39 1.6 x 10'® Ix 0t
0 Air 20 1.1 x 10*3 5% 107
S Gypsuin, Scawater 23 LI x (0! Ix10?
Cl Rock Salt, Seawater 61 29 x Loi® 4% [o"
P Phosphate Rock 14 1.6 x 10'° 1,300
X Sylvite, Seawater 52 5.7 10'* 4x10°
Al Clay (Kaolin) 21 1.7 x 10'% 2x 10!
Mg Scawater 0.012 2x 10" 4x10®
Mn Seafloor Nodules 30 1x 10" 13,000
Ar Air 1 5x 10" 2x 10
Br Seawaler 1x 104 6 x 108
Ni Peridotite 0.2 6x10'" 1.4 x 10*

WD = economic Resource 10 annual Demand ritio
* ‘We realise that as demand grows, these values will be reduced; however, we also
articipate that population must eventually level off, followed by an ultimate levelling off

of demands for energy and non-renewable resources.'
® *It must be noted that no process now exists for obtaining iron from basalt or nicke! from

the ultrabasic rock peridotite; however, given a century for development of such
processes, the likelihood fo;’ success seems quite high.'
1

Mowrce: Weinberg and Goeller
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