
nergy policy is, and always has been, driven by
three main concerns – cost, security of supply and

environmental impacts. After 15 years in which cost
reduction has taken precedence over the other two
goals, particularly in the UK, some fundamental re-
thinking is now going on. The EU confirmed this in
January with its proposed new energy policy “Energy
for a Changing World” focusing on three main themes:
ensuring security of supply, tackling climate change,
and making the EU economy more competitive. The
new UK Energy White Paper, released in mid-May,
takes the same tack.

Bio-energy has a role to play in furthering and helping
to balance these goals, but there are several nuances
which need to be taken into consideration. Just because
energy is derived from plants doesn’t mean it will be
environmentally friendly. The public won’t necessarily
embrace it with open arms just because it’s renewable.
It may not come cheap. Additionally, just because a
country such as the UK has the physical potential to
grow bio-energy crops, it doesn’t mean that we won’t
still be dependent to some extent on imported bio-fuels.
Fortunately, however, science and innovation can
address some of these issues and help to underpin bio-
energy’s contribution to a robust long-term energy
policy.

The extent to which countries make use of modern solid
biomass and liquid biofuels (as opposed to traditional
wood fuels) varies greatly. Developed countries with
big internal markets include the US, Sweden, Canada,
Finland and Austria. In Sweden and Finland, forestry
biomass accounts for 4-5% of primary energy demand.
In Brazil, bio-energy accounts for over 10% of primary

energy demand. Much of this is from Brazil’s extensive
bio-ethanol programme, making it the only country to
make extensive use of renewable energy in the
transport sector as opposed to electricity generation.

While these contributions remain relatively small, they
help to put a key element of the EU’s new energy
strategy into perspective. In March, the European
Council made a binding commitment that 20% of the
EU’s energy requirement should be met from
renewable sources by 2020, with a 10% target for the
share of biofuels in petrol and diesel. This is
extraordinarily ambitious. The current UK goal is to
have 20% of electricity supplied by renewables by
2020. As electricity generation accounts for as little as
30% of total primary energy demand, this makes the
EU commitment three times as ambitious as current UK
policies. Bio-energy has a unique role to play in both
heat and transport and will therefore be indispensable in
meeting these new political commitments.

In the UK, a start has already been made in making bio-
energy policy with the Renewables Transport Fuel
Obligation (RTFO), under which 5% of liquid transport
fuels will need to come from renewable sources by
2010. For the longer term, however, a step change in
bio-energy use will be needed. But will this contribute
to security of supply and environmental policies? Bio-
energy will displace fossil fuels, especially oil, from the
transport sector. Our dependence on imported oil is
rising and transport remains perhaps the most
vulnerable part of the energy system. Bio-energy will
also displace gas and, to some extent coal, in the heat
and electricity sectors. Given our increasing
dependence on imported gas, this may also improve
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security of supply. However, in the short-medium term,
there is no guarantee that bio-fuels or solid biomass will
be sourced from the UK. Bio-ethanol programmes in
Brazil and the US are being stepped up and they both
have ambitions to develop international markets. Also,
international suppliers of bio-energy may be perceived
as more reliable than traditional oil and gas producers
but, nevertheless, bio-energy produced in the UK can
still make a convincing contribution to supply security.

Bio-energy’s contribution to greenhouse gas emissions
depends on the crops used, the inputs required for
harvesting and processing, and the alternative land uses
which the crop is displacing. Solid biomass from
sustainable forestry operations is beneficial in terms of
emissions, but the processing of traditional food crops
(maize, sugar cane, oil seed rape) to manufacture liquid
bio-fuels brings comparatively limited benefits in terms
of greenhouse gas emissions. The current Brazilian and
US bio-energy programmes, largely motivated by
economic and security of supply concerns, rely on
growing such food crops.

The long-term potential lies with “second-generation”
ligno-cellulosic biofuels, derived from non-food crops
such as poplar, willow, Miscanthus and other grasses.
These could lead to substantial reductions in
greenhouse gas emissions measured against the
baseline of a fossil fuel alternative.

However, there is more to consider in the
environmental impact of bio-energy than greenhouse
gas emissions. Public opinion surveys show that
“biomass” approval ratings remain similar to fossil
fuels, significantly lower than those of other
renewables such as solar or wind. Lack of knowledge
appears to explain much of this underwhelming support
but there are also some wider environmental questions
about bio-energy. How will the large scale deployment
of energy crops affect the landscape, a key concern in a
crowded country such as the UK? What are the
consequences for bio-diversity? And what will be the
emissions effect over the entire bio-product life cycle
when compared with fossil fuel alternatives?

There is currently an explosion in bio-energy research,
especially for second-generation biofuels. BP has just
pledged $500m for an Energy Biosciences Institute,
none of which, unfortunately, will be spent in the UK.
The key research challenges are to improve the
productivity and yield of bio-energy crops, enhance the
conversion processes and streamline the efficiency with
which solid biomass and liquid bio-fuels can be
utilised. These challenges are not independent of each
other and a “whole systems approach” is required.
Crops can be “designed” with subsequent enzymic
conversion and/or combustion processes in mind. There
is also a major challenge in joining up activity along the
complex bio-energy supply chain. Systems-level
research on linkages to energy policy, land use patterns,
agricultural activity and environmental impacts is
essential. The concept of “bio-refineries” where crops
are processed into multiple product streams also needs
to be explored.

In the UK, the Research Councils have already been
active through the SUPERGEN Biomass Consortium,
the Towards a Sustainable Energy Economy (TSEC)
Bio-Sys Consortium, the Rural Economy and Land Use
(RELU) Programme and the UK Energy Research
Centre. There is, however, a gap in the current portfolio
in relation to liquid bio-fuel conversion. The new
Energy Technology Institute and BBSRC’s £20m bio-
energy initiative could help to fill this gap. At the
European level, the Seventh Framework Programme
has a major focus on bio-energy, with the 2007 call
focusing on co-firing, second generation biomass,
liquid biofuels for transport and bio-refinery concepts.

For a wide range of research communities, bio-energy
is thus an exciting arena in which to operate. Many
varied disciplinary skills will be required, but a key
challenge will be to maintain a systems perspective
over the whole process, with interdisciplinary research
like IGER’s having a major role to play.
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