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Letter to

omments on recently reported performances of solid
astes as fuels in France

A recent paper in this journal [1] considers fuel use of waste,
argely household waste, in the production of electricity and
eat in France. Amongst the information given is that, on the
asis that the waste is 50% carbon-neutral (an approximation
requently made), carbon dioxide emission reductions of 2.65
illion tonnes accrued from use of the waste as fuel. This note

eeks to draw further meaning out of this figure in terms of the
iability of such wastes as fuels.

A fundamental quantity in fuel production is the energy
eturn-on-energy invested (EROEI): how much energy in the
orm of heat from a particular fuel is obtained per unit energy
equired to produce the fuel. Clearly use of a fuel will only be
iable if the EROEI value exceeds unity. The only circumstances
nder which use of a fuel with an EROEI value of less than unity
ight be possible are:

(a) Fuel use of a substance which would otherwise require pro-
fessional disposal if losses resulting from the EROEI of less
than unity are lower than the cost of such disposal.

b) Fuel use of a carbon-neutral fuel with EROEI < 1 if losses
incurred in its use are lower than resulting carbon dioxide
reductions expressed as ‘CO2 credits’.

Points (a) and (b) above are both relevant to fuel use of house-
old waste. Organisations which burn fuels to produce energy
re assigned allowances on emissions of carbon dioxide in units
f 1 tonnes of the gas. A combustion installation can emit in
xcess of its quota by purchasing units from another which does
ot require its full quota; the total amount of carbon dioxide
eleased is unaffected by such transfer. An advantage of such
emissions trading’ is that purchase of units by an enterprise
hich has a carbon dioxide release rate in excess of its quota
ight well be cheaper, at least in the shorter term, than alterna-

ive measures such as using a different fuel or carbon dioxide
equestration.

Prices of carbon credits vary from place to place and from
ime to time and of course negotiation and brokerage are pos-
ible. Having regard to the fact that the waste fuel utilisation
nder discussion [1] took place in France we use a typical value

or early 2007 of D 12 (US$ 16) per tonnes of carbon dioxide.
he figure given as the annual saving in carbon dioxide credits

s therefore in monetary terms:

S$ (2.65 × 16) million = US$ 42 million

304-3894/$ – see front matter © 2007 Elsevier B.V. All rights reserved.
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hich at the current price of about US$ 60 per barrel would pur-
hase about 700,000 barrels of crude oil, about 5% of France’s
nnual crude oil production which is currently about 15 million
arrels per year (there being much more than this imported).
eference [1] gives the quantity of fuel the burning of which led

o the carbon dioxide reductions as 12.6 million tonnes. It is a
ule of thumb [2] that a tonnes of municipal waste and a barrel of
il release on burning the same quantity of heat, actually about
GJ. The saving in crude oil from use of the fuel is therefore
2.6 million barrels, equivalent to about 85% of France’s annual
il production. The twofold savings brought about by use of the
aste – carbon credits and heat from the fuel – therefore sum to

bout 90% of France’s oil production.
This calculation is tentative and has no ‘bottom line’. There

re of course important factors to be considered. Whereas crude
il can be straightforwardly refined to make a range of fuels
or immediate use municipal waste, besides being unhygienic
nd unpleasant to work with, would first require beneficiation.
t the very least, removal of non-combustibles such as bottles

nd cans is required. The fuel so prepared would be suitable
nly for certain types of combustion plant and would probably
eave a significant amount of corrosive ash. That is why the
nergy equivalence of a barrel of oil and a tonnes of waste could
ot possibly be re-expressed in financial terms. Even so, the
alculations presented herein and possible extensions of them
nvoking points (a) and (b) made above indicate that solid wastes
s fuels have the potential significantly to contribute to energy
upply and demand in France, a developed country of population
0 million.
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