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Nukes 
still 
not the 
answer
Fears abut ‘peak oil’, pollution from 

coal-burning plants and the limitations 
of many so-called ‘renewable’ energy 
sources have helped to revive the pro-
nuclear lobby, long in the doldrums post-
Chernobyl. But a switch from fossil fuels 
to nuclear energy would be like jumping 
from the frying pan into the fire. There can 
be few technologies with so many sound 
arguments against it as nuclear energy.

Comparison of them with those of al-
ternative energy sources must include 
consideration of whole fuel cycles, not 
just power plants, including the energy 
costs of generating and delivering energy 
(i.e. net energy yield). It must also include 
comparison of the energy supplied to the 
actual forms of energy in short supply. The 
‘rate and magnitude’ issue – how many 
plants could be constructed in what time 
frame – must never be forgotten either, 
especially in the case of industries like the 
nuclear sector where many facilities are 
beginning to wear out. Their replacement 
would immensely delay the construction 
of extra capacity.

Last but not least, it is quite foolish to 
take current patterns of energy demand 
as some sort of ‘given’, to be matched 
by alternatives means of supply. Various 

constraints, not least in the future sup-
ply of several key non-renewable mineral 
resources like copper and depletion of 
water supply, are going to force a gen-
eral contraction, whatever energy options 
might be chosen.

The drawbacks of the nuclear fuel cy-
cle include:

• future shortages of cheap and reliable 
sources of high-grade uranium;

• routine low-level radioactive pollution 
from many parts of the cycle from 
uranium mine to waste fuel dump;

• unavoidable risk of catastrophic 
accident

• high levels of thermal pollution around 
the actual power plant;

• vulnerability to terrorism;

• decommissioning problems;

• unsolved and perhaps insoluble 
problems of waste disposal;

• huge economic costs, 
ones partially disguised by many hid-
den subsidies and unmet costs, such 
as absent insurance cover;
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• poor job creation per pound spent;

• lack of versatility, including thermody-
namic unsuitability for many end uses, 
especially space heating and hot water;

• higher risk of vulnerability to rising sea 
levels due to siting requirements;

• aid to (and cloak for) nuclear weapon 
proliferation;

• lack of access to centralised electric-
ity grids amongst many poorer peoples 
across the world;

• threats to civil liberties from extra strict 
operating and guarding requirements

… some nuclear options like the so-
called ‘fast breeder’ reactor would inten-
sify some of these problems and bring 
new ones.

Nuclear power plants 
should not be 

considered in isolation 
from what must come 
before and after them
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It must be remembered that many of 
the problems associated with the nuclear 
industry stem from what, in global terms, 
is still a comparatively small source of en-
ergy. That figure is often distorted by only 
counting electricity and/or only commer-
cial energy use (for example, only pay-
ments for electricity used to power a spin 
dryer as opposed to the ‘free’ drying by 
the sun of washing out on the line, the so-
called ‘clothesline’ paradox).

In some cases, there are deep moral 
issues at stake. Thus no responsible per-
son could support the dumping of un-
solved problems like radioactive waste 
disposal onto the shoulders of genera-
tions to come. They will scarcely thank us 
for such a bequest!

Carbon cons

However some new issues have come to 
the fore, not least the claim that nuclear 
power is the way to cut greenhouse gas 
emissions. Aside from the venting of car-
bon dioxide cooling gas during shutdown 
and refuelling, nuclear reactors of them-
selves do not emit greenhouse gases. 
That does not mean that, otherwise, it is 
‘carbon free’ and, therefore, that the ex-
pansion of nuclear power is vital if we are 
to combat adverse climate change.

From the very beginning, nuclear pow-
er – taken a whole fuel cycle, not just re-
actors – has been built on the backs of 
the fossil fuel industry: any inventory of 
greenhouse gas emissions must take that 
into account. Moreover, if nuclear power 
expands worldwide, the industry will have 
to resort to poorer and poorer grades of 
uranium. In time, and clearly depending 
on the size of the nuclear programme, the 
expenditure of fossil-fuel energy on ex-

tracting the fissile isotope uranium-235, 
on transporting of material between parts 
of the cycle, on plant construction and on 
managing spent fuel, even without repro-
cessing, will surpass the actual energy 
yielded by nuclear power plants. 

All that pre-construction and fuel prep-
aration creates a great volume of green-
house gas emissions, even with good 
grade uranium ore. For example, in 1999 
France generated 375 TWh from its nu-
clear stations. Accordingly, EdF (Elec-
tricité de France) estimates that the cost 
in CO2 emissions of operating its nuclear 
plants amounts to 6 g CO2 per kWh. In its 
estimate EdF includes plant construction, 
removal of the spent fuel, reprocessing 
and the storage of wastes.

On that basis the total CO2 emissions 
per year from the operation of its nuclear 
plants amounts to 2.25 million tonnes. 
That estimate does not include the min-
ing and preparation of the fuel and hence 
is not dependent on the quality of the ore.

The Öko-Institute of Germany, taking 
full fuel cycle costs into account, comes 
up with an average figure that is nearly 
6 times higher — 35 g/kWh — compared 
with EdF’s, in which case the total CO2 
emissions would amount to 13.125 million 
tonnes of CO2 equivalent. In 1990 France 
emitted 144 million tonnes of carbon (CO2 
equivalent).

Therefore, nuclear power’s contribution 
to the total emissions amounted to 1.6 per 
cent on EdF’s estimates and 9.1 per cent, 
according to the Öko-Institute, both num-
bers being significant and far from trivial. 
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Relevance

Another drawback is end-use cost. Elec-
tricity, be it coal-fired, gas-fired or nucle-
ar, is an inefficient way to deliver energy 
since as much as two-thirds of the heat 
being ejected into the environment. Not 
surprisingly most consumers therefore 
choose to use natural gas boilers, both 
for hot water and space-heating. Indeed, 
consumer benefit enormously from use 
of electricity and heating from a single co-
generation system; the efficiency returns 
can amount to as much as 90 per cent of 
the original energy and, therefore, some 
three to four times better than if nuclear 
generated electricity were to be the sole 
source of energy in the home. 

Centrally generated nuclear electricity 
will do little to help society cope with de-
creasing supplies of cheap and reliably 
sourced oil and gas, 86% of which is used 
for proposed other than electricity gener-
ation. Indeed the nuclear option is not a 
good way of dealing with the problem of 
blackouts since they function at a steady 
rate, unable to quickly provide ‘peaking 
power’ (unlike, say, gas turbines)

The relevance of any power source 
also depends on the ease and speed 
with which it can be put into everyday op-
eration. Nuclear power plant construction 
takes time, a minimum of 7 to 8 years and 
sometimes, as with Dungeness B in the 
UK, more than twice as long. The a large-
scale expansion (anything else would 
just be pointless) would faces probably 
insurmountable  barriers. According the 
USA Keystone Centre Report (  2007), 
one supported by the nuclear industry, 
7-8 new plants will have to be constructed 
every year for the next 50 years simply to 
replace those that have come to the end 
of their working lives. 11-22 additional 

enrichment plants would also have to be 
built as well as 18 additional fuel fabrica-
tion plants. 

These are not the only bottlenecks. 
There is very limited capacity at the few 
manufacturers like Japan Steel Works 
who can now make steel forgings need-
ed for the pressure vessels. Some parts 
of the nuclear cycle are also difficult to 
scale up. It has proved hard to find suit-
able waste depositories yet many more 
would be needed to cope with the resi-
dues from a big nuclear programme. So, 
all other drawbacks apart, nuclear energy 
just does not seem a viable starter.

Sore point 

Uranium ore exploited today, may have 
1% usable uranium. Once those ores are 
consumed and we pass to ore grades of 
0.1 per cent or less at least 10 times more 
energy has to be used in the mining, mill-
ing and extraction of uranium, quite aside 
from leaving an ever-mounting pile of ra-
dioactive tailings. Indeed most of the ra-
dioactivity in natural uranium prior to use 
in a reactor, stays with the tailings, thus 
contaminating ground water and the at-
mosphere.

So current rates, economically recover-
able reserves of uranium probably will last 
less than 100 years. A worldwide nuclear 
programme of some 1000 nuclear reac-
tors would consume the uranium within 
50 years, and if all the world’s electricity 
was generated by nuclear reactors the 
uranium would last four years. Indeed the 
United Kingdom Atomic Energy journal 
Atom stated that “for a nuclear contribu-
tion that expands continuously to about 
50 per cent of demand, uranium resourc-
es are only adequate for about 45 years.”
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There is plenty of very low grade ore 
but it has little effective energy content as 
measured by the amount of electricity per 
unit mass of mined ore. Poor grade ura-
nium will result in a net deficit of energy.

Hence a massive worldwide nuclear 
programme, based on the use of poor 
grade uranium ores, will add cumulatively 
to energy demands, rather than resolving 
them. Leaving aside the relative paucity of 
good uranium ores a simultaneous world-
wide programme to replace all coal-fired 
with nuclear power plants, that would re-
quire one gigawatt-sized (electrical) nu-
clear reactor to be built every two and a 
half days for 38 years, at an annual cost 
approaching one million million US dol-
lars. Just where the world would find all 
that money, without exploiting the earth’s 
last reserves of natural resources is hard 
to fathom. 

Feasible technology

For decades the nuclear industry has 
been arguing that new reactor designs, 
indeed whole new systems (notably tho-
rium and even nuclear fusion) lie just 
around the corner, ones that will ‘solve the 
drawbacks of existing ones. So the (in)fa-
mous claim by the US nuclear head Lewis 
Strauss back in 1954 that nuclear elec-
tricity would become “too cheap to meter” 
probably referred to the dream of nuclear 
fusion reactors. Claims about better al-
ternatives have been spurred on again 
by the Fukushima disaster in Japan. That 
said, existing varieties all seem to have 
their own peculiar flaws like graphite rod 
corrosion in Britain’s AGRs.

 New designs are of course untried de-
signs and ones that may well fail when 
deployed on a regular commercial basis. 

Thus the ‘third generation’ reactor at Olk-
liuoto in Finland has suffered massive de-
lays and cost overruns. It does not seem 
a feasible alternative. Meanwhile THTR, 
the company running a now closed tho-
rium reactor in Germany went bankrupt 
because of costs. Policy must be based 
on reality, not dreams. Part of the case for 
solar electricity is that there are big and 
demonstrable steps forward now being 
made in photovoltaics.

Part of emerging reality is, of course, 
climate change. Any proposed energy 
programme must be suitable to the likely 
new environment ahead. Nuclear power 
will, however, be badly hit. It is very wa-
ter-dependent which is why most reac-
tors are sited on the coast or big rivers. 
Likely rises in sea levels coupled to more 
weather extremes of drought and deluge 
could, by themselves, cripple the nuclear 
industry more than any other.

It might be remembered here that ura-
nium mining also consumes vast quanti-
ties of water. Thus the proposed Kalahari 
mines would, it has been estimated, con-
sume more than 75% of the water current-
ly supplied by the Namibian state water 
company (Observer, 08/11/09). This bar-
rier comes on top of the massive radioac-
tive tailings created by mining, let alone 
the energy and economic costs of water 
transfers to mine sites.
Safety Pointers

The case against nuclear power stands 
regardless of the validity of fears about 
its safety and the possible risk of cata-
strophic accident. Currently the two great-
est specific ecological calamities on Earth 
are the Albertan tar sands extraction in 
Canada and coal-mining mountaintop re-
moval in the USA. Hydro-electricity has 
done more  direct ecological harm – so 
far – than nuclear power.
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But the potential for a nuclear disaster 
remains. Britain itself had a ‘near miss’ at 
Hinkley in 1988 during a serious storm 
and sea surge (the kind of thing that will 
become common under global warm-
ing). Incoming power was lost and for 20 
minutes it was impossible to get diesel 
back up generators on line. Fortunately it 
proved possible to ‘scram’ the reactors or 
else much of SW Britain would have been 
lost!

It is easy to sneer at poor construction 
standards and operating procedures in 
Russia and other countries. Yet accord-
ing to a Guardian report, there were 1,767 
safety breaches at Britain’s nuclear plants 
between 2001 and 2008. 50% of them 
were considered by the Nuclear Installa-
tions Inspectorate to have had “the poten-
tial challenge a nuclear safety system”.

Indeed it could be argued that the flimsy 
containment wall at Chernobyl, mocked 
in comparison to the much stronger ones 
at UK reactors, turned out to be a mercy 
since it limited the force of the 1986 explo-
sion there. It might also be remembered 
that, before it happened, Fukushima was 
considered wholly improbable. So the 
safety argument has not gone away 

No nukes

So the nuclear option seems a dead end. 
Already countries like Germany and Ita-
ly are set to abandon the technology. It 
ought to be stressed that there are not 
the resources to explore both nuclear and 
alternatives like wind and wave energy. 
In an increasingly constrained economy, 
it is one or the other: it is time to focus 
on the more feasible renewables, albeit 
with unflinching realism about their limita-
tions. The ‘variability’ problem in particu-

lar is one that should sober up those who 
dream that present human numbers and 
lifestyles could be ‘sun-powered’.

It is ironic, of course, that some of the 
most pro-market governments are back-
ing the nuclear option given that the in-
dustry is utterly dependent on massive 
public subsidy The U.S. nuclear indus-
try’s liability cap of 10 billion dollars, for 
example, amounts to “an indirect subsidy 
of about 33 million dollars per plant per 
year over the lifetime of a nuclear plant,” 
according to a study published in Energy 
Policy. The actual economics are even 
murkier since the civil-military plutonium 
link allows covert subsidy as well. Other 
costs like decommissioning and waste 
storage are not properly accounted for 
so again the industry can pretend to be 
cheaper than it really is.

It has been clear for several decades 
that energy abatement strategies are far 
more effective in reducing energy costs 
than is the construction of power stations. 
This is where we need action with a vig-
our that matches a wartime emergency
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http://www.albartlett.org/articles/art_forgotten_
fundamentals_overview.html

Specifically on 
nuclear energy:
Barnaby, F. & J. Kemp (2007). Secure Ener-
gy? Civil Nuclear Power, Security & Global 
Warming. Oxford Research Group. 
Posted @ 
http://www.oxfordresearchgroup.org.uk/publica-
tions/briefing_papers/pdf/secureenergy.pdf .
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http://www.onlineopinion.com.au/view.
asp?article=3039 .
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theleaneconomyconnection.net/downloads.
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Posted @ 
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Posted @ 
http://www.opendemocracy.net/globalization-
climate_change_debate/2587.jsp.

van Leeuwen, J.W.S. & P. Smith. Nuclear 
Power: The Energy Balance. 
Posted @ 
http://www.stormsmith.nl/ .

Mortimer, N. (1991). ‘Nuclear Power & Carbon 
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New Propaganda’. The Ecologist, 21(3); 129-
132.

Smith, B. (2007). Insurmountable Risks: The 
Dangers of Using Nuclear Power to Combat 
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Good collections of material 
can be found here:

http://www.i-sis.org.uk/scienergy.php  

http://www.rmi.org/Knowledge-Center/Library/
E08-04_ForgetNuclear 

http://www.mng.org.uk/gh/no_nukes.htm 

http://www.iht.com/articles/2007/05/20/africa/
nuke.php

Energy matters:


