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Recent gas shortages may have made politi-
cians focus on energy security once more, but 
the deeper systemic problems of Britain's en-
ergy economy go far deeper than the limited 
capacity of our gas importation system. Ener-
gy represents far more to the economy than just a 
fuel source; understanding the biophysical limits2 

on our future use of energy, and how this affects 
the general economy, is essential if we are to cre-
ate a strategic vision that can address the ecologi-
cal crises of the Twenty-First Century. 

Britain has a serious problem with its energy sup-
ply. After examining this issue for a few years now I 
perceive that the greatest difficulty we face is not 
that we lack energy resources (arguably we do), or 
that we are becoming precariously dependent upon 
imported energy (which we are), or that our large de-
mand for energy makes reforming our economy ex-
tremely difficult (as evidently it does); the most signif-
icant problem is that the political and business com-
munity cannot accept that natural systems impose 
physical limits upon human society. 

We may be told that our present problems can be 
solved through measures such as 'green growth', 

'low carbon energy' or 'carbon markets', but such a 
view ignores the growing body of evidence concern-
ing the relationship between the way the economic 
system operates and the physical nature of energy 
and material resources that the economy relies 
upon. What these limits imply is that voluntarily by 
consensus, or involuntarily by the circumstance of 
shortages and the economic crises this precipitates, 
we will have to do something that no one within the 
energy debate seems to be prepared to advocate 
clearly – we will have to accept “having less”. 

There has been much debate in the last few years 
about “peak oil theory”3, but in Britain we cannot talk 
in terms of a “theory” as our own energy production 
has demonstrably peaked4 (see the graph below); 
Britain's oil production peaked in 1999, our natural 
gas production in 2003, and coal production peaked 
around 1925. The loss of this production means that 
the Government is losing billions of pounds each 
year in tax and production royalties, and simultane-
ously the economy is also being stretched by the 
growing cost of importing fuel to replace the lost pro-
duction. As a result our economy is now experienc-
ing, in microcosm, the effects that a peak in world-
wide energy production might have on the global 
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economy over the next two or three decades. 
If we look at how Britain's energy economy has 

changed over the last two centuries we can see an 
interesting trend emerging – one that demonstrates 
the evidence for a link between energy sources and 
the well-being of the general economy. Throughout 
its history, up to the Second World War, Britain was 
largely self-sufficient in energy. Then from the 1950s, 
on the back of the post-war consumer boom, this 
historic trend ended as imported oil gained a wider 
role in the economy and indigenous coal production 
declined. By the 1970s, when we imported about 
50% of our energy needs, the imbalances in the na-
tional economy caused a whole range of economic 
problems; essentially because Britain was trying to 
spend more than it could create through its national 
income. What resolved this crisis, from around 
1979/1980, was increasing energy production from 
the North Sea (not simply, as is often stated, the 
economic realignment of the Thatcher era). Once 
again Britain became a net energy exporter, and 
once again the strength of the national economy im-
proved. 

With the peak of North Sea oil and gas production, 
and with our demand for coal now largely met by im-
ports, energy demand is once again becoming a 
drag upon the national economy. As the proportion of 
indigenous energy in the economy diminishes and 
the costs of energy rise, so our general economic 
well-being begins to decline too. What's important is 
not so much the balance of energy imports and pro-
duction itself, but rather the costs that this balance 
imposes upon the economy as a whole. The opera-
tion of the modern economy is predicated upon 
cheap and plentiful energy supplies5, and so the role 
of energy sources within economic well-being is criti-
cal. For example, recent research on the causes of 
the credit crunch6 argues that it was high energy 
prices that initiated the crash, not sub-prime mort-
gages. 

Less than a decade after being a net energy ex-
porter, today we import about 30% of our energy 
supply. This means that, from producing a trade sur-
plus of around £7 billion in 2000, in 2008 our use of 
energy created a deficit of £8 billion. The Govern-
ment's own forecasts7 predict that we could be im-
porting up to 60% of our energy needs by 2020. As a 
result our dependence upon imported energy is not 
just an issue of “energy security”, these trends are 
redefining the basis on which the economy operates; 
and unless we act to change it the economic difficul-
ties of the 1970s are likely to return over the course 
of this decade. 

What can be done to avoid this outcome? This 
again raises questions about how mainstream econ-
omists value different strategies, and only attach 
positive values to those strategies that can produce 
economic growth – a fact conspicuously demonstrat-
ed within the Government's official definition of 

“sustainable development”8, which includes the crite-
ria of the “maintenance of high and stable levels of 
economic growth and employment”. Research sug-
gests9 that up to half the value of economic growth is 
the direct result of adding additional energy to the 
economy, and a further fifth is the result of improving 
energy efficiency. For this reason changing the dy-
namics of our energy supply, through falling produc-
tion and/or higher prices, invalidates many of the 
economic norms of the past few decades. 

In biophysical terms energy sources such as fossil 
fuels or renewable energy (and even food) have a 
value which they create through their production, 
and thus a financial and energetic return10 that can 
be recycled back into the economy. To complicate 
matters this value is based upon the factors intrinsic 
to their production, and so the only way to compare 
one resource with another is to use a value that rep-
resents its life-cycle11 operation, not simply its ca-
pacity for production or profit. For example, in gener-
al renewable energy does not perform in the same 
way as fossil fuels because its returns are lower, pri-
marily because the thermodynamic quality12 of the 
energy sources involved are lower, and so fossil fu-
els have traditionally had an advantage over renew-
able energy sources. 

The other principle option to manage resources 
more wisely, improving the efficiency of use, is limit-
ed by the fact that it is not an open ended process; 
each improvement represents a one-time saving, 
and improving efficiency levels further requires that 
we invest in new technologies once more. This is be-
cause the thermodynamics of efficiency dictate that 
each new generation of technology must, on aver-
age, save less than the previous generation, and so 
ultimately efficiency measures represent a diminish-
ing return – eventually you will have to put more into 
the system to reduce consumption (e.g., by making 
new gadgets) than it will save overall. In any case, if 
we look at the trends of the last century or so, the 
value of economic growth has in most years exceed-
ed the value of improving efficiency. That's because 
efficiency improvements create a confounding eco-
nomic feedback – cost reductions in one part of the 
economy will spur consumption elsewhere. As a re-
sult most efficiency measures will usually only damp-
en, rather than reduce, the overall level of 
consumption13. 

If the emission of greenhouse gases were the only 
problem with our energy system today then we might 
be able to do something to address the problem. The 
unfortunate reality is that there are an inter-related 
group of difficulties (principally food production, wa-
ter resources, energy/mineral depletion, population 
and climate change) that are systemically linked to 
the accelerating growth in human activity within a fi-
nite ecological system. Whether it is the ability of the 
environment to mop up carbon, or of the Earth's 
crust to provide the energy and material resources 
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required to continue the industrialisation of human 
society, human development over this coming centu-
ry is going to be constrained by these ecological limi-
tations. This is not a new concern; it was highlighted 
back in 1972 by the Club of Rome's Limits to 
Growth14 study, and by The Ecologist in its Blueprint  
for Survival15. The difference today is that the limita-
tions on our future development are even more 
stark, and thus the outcome of present patterns of 
economic activity are seemingly more intractable; as 
confirmed in the recent re-evaluation16 of the Limits 
to Growth (or LtG) model by the Australia's scientific 
research agency, CSIRO17, which concluded – 

The observed historical data for 1970-2000 most 
closely matches the simulated results of the LtG 
'standard run' for almost all outputs reported; this 
scenario results in a global collapse before the 
middle of this century... contemporary issues such 
as peak oil, climate change and food and water se-
curity resonate strongly with the feedback dynam-
ics of 'overshoot and collapse' displayed in the 
LtG standard scenario.

In Britain we will have to reduce our economic ac-
tivity – or “have less” – to solve our present econom-
ic difficulties; Britain is in ecological and economic 
“overshoot”, and we're going to have to take action 
to resolve the problem before we just run out of en-
ergy, money, or both. The realistic way to reduce our 
impact on the environment, and manage the decline 
in resources, is to reduce economic growth – also 
called “de-growth”18; perhaps not directly, but be-
cause those strategies which make a significant dif-
ference to the level of energy and resource use will 
often lead to a reduction in economic activity. For ex-
ample, the best way to reduce consumption is not to 

make things “more efficient” in their operation, it is to 
make them last many times longer by manufacturing 
them to higher standard – consequently less are 
sold, and as a result the standard index of growth, 
GDP19, will fall; likewise, as most of the energy and 
resources used by modern gadgets is expended in 
their production20, the best way to cut energy and re-
source use is not to simply recycle the waste prod-
ucts but to adopt measures that mandate the repair 
and reuse of goods – the result over time being low-
er economic activity and negative growth. 

Britain's leading role in the industrialisation of hu-
man society was the result of our easily accessible 
indigenous coal and metal ore deposits, not just our 
technical acumen. The development of Britain as the 
“workshop of the world” in the Victorian era, and our 
role as the “Saudi Arabia of coal” in the early Twenti-
eth Century, were built upon both this strong re-
source base and our imperial markets. If we used 
these resources to become the first nation to indus-
trialise then it follows that we are likely to be one of 
the first to experience a decline in production too. If 
we can abandon the delusional notion that human 
society is not subject to ecological limits, then per-
haps we can develop plans for the future that reduce 
our demands to within the Earth's natural capacity to 
provide for them – hopefully to avoid the worst as-
pects of the ecological crises predicted since the 
1970s. Britain “made” the Industrial Revolution, and 
as a result of our present predicament we have the 
potential to solve the crises that will arise over the 
next few years by spurring a new “Ecological Revo-
lution” – one that addresses these past excesses 
through redefining markets and economic theory 
within ecological and biophysical limits. 
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