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Fossil fuels: more than we can safely burn
Martin Quick discusses concerns about tar

sands and shale gas in relation to the drastic

reductions in fossil fuel use shown to be

needed by the latest IPCC report.

The publication of the latest report1 of the

Intergovernmental Panel on Climate Change (IPCC)

reinforces the case that drastic and rapid reductions

in global carbon emissions are needed to reduce the

risk of dangerous climate change. The report

quantifies the allowable carbon emissions for a range

of probabilities of exceeding 2°C temperature rise.

This is the rise generally thought to be the limit above

which positive feedbacks could lead to rapidly

accelerating climate change. Lord Stern, the highly

respected economist working in the field of climate

change, states2 that a large proportion (perhaps

three-quarters) of the fossil fuel resources owned by

the oil, gas and coal corporations globally would not

be able to be used without a large risk of dangerous

climate change. His estimate does not take account

of some of the unconventional fossil fuel sources,

including oil from tar sands and shale gas. A similar

case is also made in the recently published excellent

book,   3.

Tar sands oil

Oil from tar sands has larger carbon emissions per

unit of energy than conventional oil (the extraction

and processing uses three or four times the energy)

and its extraction pollutes large areas of land and

water. The potential quantities in Canada and

elsewhere are very large. The EU is trying to restrict

the import of tar sands oil on the basis of its greater

climate change impact, but Canada (supported by the

UK) is fiercely opposing this. 

Shale gas

There are large quantities of gas, mainly methane, in

shale rock in many countries. This can be extracted

by ‘fracking’, deep drilling and the injection of large

quantities of water containing chemicals of varying

toxicity under high pressure to crack the rock and

allow the release of the gas. The USA is

extracting significant quantities of shale

gas. In the relatively closed market of the

USA, this has reduced the price of gas, creating a

shift from coal-fired power generation to gas. The

resulting surplus coal has been sold on the world

market, reducing its cost and encouraging greater

coal burn in other countries, including the UK.

The UK is believed to have quite significant quantities

of shale gas. A recent report4 from the British

Geological Survey estimated there could be about

1,300 trillion cubic feet in the

north of England and Wales, which

if 10-20% could be extracted,

would supply the UK for several

decades. However, given the

relatively dense population and

stricter planning constraints in the

UK, the proportion that can be

extracted may be significantly less

than this.

Problems with shale gas

exploitation include much local

disruption during the fracking

process, methane leakage which

would add to climate change unless tightly

controlled, possible pollution of water sources and

problems with treatment of the large amounts of

polluted water used. There is naturally much local

opposition to potential drilling sites. Because a well

only produces gas economically for a limited time,

more wells have to be drilled on an ongoing basis to

maintain production.

The UK government is giving strong support to shale

gas exploitation through tax breaks, and it denigrates

people who oppose it as ‘nimbys’. This is in contrast to

their attitude to on-shore wind, where they are giving

more power to local people to oppose wind farms.

Role of gas in the energy mix

There could be some economic and technical

arguments for the use of UK shale gas in the short

term while in transition to a near zero carbon

economy. The UK’s main source of renewable energy

is wind power, whose output is variable. To

complement this on the electricity grid, power

stations whose output is flexible and are low in

capital cost are required at the moment. In contrast

to coal and nuclear stations, gas-fired stations meet

these requirements and, assuming low methane

leakage from the gas production and transport, these

produce about half the carbon emissions compared

with coal. 

Currently about half the UK’s gas is imported by

pipeline or sea tankers. There is some gas leakage in

these routes, and significant energy use in pipelines

from very distant gas fields and in liquefying and re-

gasifying gas transported in tankers. Local shale gas

could therefore be preferable on these grounds. In

the longer term, demand side management could

match more closely demand to supply on the

electricity system, and stronger grid connections with

mainland Europe could allow use of more widely

distributed and more varied types of renewable

energy, especially solar power, greatly reducing the

need for fossil fuel systems on the grid.

Benefits to the UK balance of payments and

government tax take from shale gas in the short term

could, in principle, be used to fund massive energy

efficiency projects, renewables and sustainable

transport. However, past experience with North Sea

oil and gas is not a hopeful precedent as much of the

revenue from this was squandered. Also, the

government is currently giving permission for a large

number of gas-fired power stations and guaranteeing

them a market for their output for a long time.

Conclusions

To prevent dangerous climate change, we need to

reduce global carbon emissions rapidly, and this

means international agreement to leave most fossil

fuels in the ground. Importing oil from tar sands into

the UK is not compatible with this need. While an

argument can be made that, under certain strict

technical, environmental and political conditions,

domestic shale gas could make a short-term

contribution to the UK’s transition to a near zero

carbon economy, the signs are that these conditions

will not be created.

Martin Quick is a retired Chartered Engineer

with a background in the energy industry.
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