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On the coast of Sweden directly across from theidbacapital of Copenhagen the
Barsebéck nuclear plant sits decommissioned anichgoaff. Outside the locked
gates a fading billboard lists the environmental aconomic benefits of the going
plant. In 1990 this plant was producing about 6@%he electricity for Skane, the
heavily populated, intensively-farmed southern proe of Sweden. It employed
about 400 people on site and 2000 overall. It lepthced regional coal-fired plants
burning six tonne of coal a minute and producingf @nounts of C©and other
more noxious emissions. The billboard showed agphbsmoke belching from the
smokestacks of the coal-fired Amager plant in Chyaggen harbour and in the
background the smoke-free Barseback plant.

The irony is that now the nuclear plant is closediting its immensely expensive
demolition, and the storage for thousands of yefradioactive material including
the whole inner containment structure, while actbssstrait the three furnaces of the
Amager plant are now fuelled by carbon-neutravstad wood pellets. The energy
needs produced by the nuclear plant now come froomaber of smaller more
efficient plants fuelled by municipal waste andhgnindustry waste. A nearby
example at Malmd, Swedens’ third largest city, nsafkeat and electricity from
500,000 tonnes of municipal solid waste a year.r@ve next 20 years more of
Sweden’s nuclear plants are likely to be replacettiis way.

Bioenergy is the main form of renewable energy oshEU countries. It is
sustainable, carbon-neutral and baseload, andesrpatmanent regional jobs. In
these countries it is one of the most cost-effecsiwurces of renewable energy. Even
in Denmark, renowned for its early adoption of wertergy and with only about 10%
forest cover, of the approximately 17% of primangigy provided by renewable
energy in 2007, 40% was produced by woody biomads#aaw, flammable and
putrescible municipal waste provided over 30%, &l turbines produced only
about 20%. But it is in Sweden and Finland thatgné&om forestry waste and
timber industry waste is now demonstrating the pegé¢ntial of this resource to
provide a substantial share of primary energy. Theye shown how biomass from
many small sites can be aggregated to fuel efficregional, combined heat and
power (CHP) plants year round.

But why biomass is cost-competitive in Denmark, 8areand Finland as a source of
energy is because there has been a long develowieolicy that underpins and
helped fund this renewable energy sector. Eachtopbegan to invest in renewable
energy in the late 1970s after the two oil shoEkging the first oil shock of 1973/74
the price of oil increasing up to tenfold stimuthtsach country to rapidly develop
renewable energy strategies. Sweden and Finlarahb&grking intensively in the
late 1970s to develop woody biomass as a fuelgiace coal and oil, and now to
replace nuclear energy. Before 2005 Denmark andi&wbhad both made it a
requirement to use putrescible and sorted solidicipal waste as an energy source.
Landfill for such waste was no longer an optiorpa&ation to a high standard of
waste for recycling or energy happens at the hanteisiness.



Both Sweden and Denmark instituted a carbon ta081. Tax revenue raised on
fossil fuels funded R&D in renewable energy, suissid conversion of small and
large power plants to use of biomass and munieyaate, and improved efficiency of
transport and household energy supply and useeTfresesses are ongoing. Each
country concentrated on making better use of prsljounder-utilised energy
sources. Denmark developing the use of straw ferggnand now has numerous
district heating (DH) and CHP plants fuelled padtyentirely by straw and straw
pellets. It developed anaerobic fermentation ofemand animal manure for
production of biogas and biomethane. It institutedinducements for small and large
scale investment in wind energy and now in offsivaired farms.

Sweden similarly has developed production of indalstolumes of biomethane from
sewage, food processing waste, green plant wadtslanghterhouse waste. It has
subsidised development and purchase of cars thdieaun on biomethane, 85%
ethanol or biodiesel. Sweden’s municipal truck, &od car fleet is increasingly
fuelled by biomethane, and excess is sold into fiisonatural gas reticulation
system. About 27% of Sweden’s energy in 2008 cdinoes biomass (mainly woody
biomass), and the target is to increase this to B#020. Sweden’s heating is now
effectively carbon-neutral due to use of biomasddd district heating. It aims to
cease imports of fossil fuels by 2025.

Finland now produces about 20% of its electricigni biomass - almost entirely
waste from forestry or from the timber processimduistries. About 23% of its energy
overall comes from this source now (28% includie@). It has the target of
producing 39% of its national energy needs froneveable sources by 2020, with
most of this increase as biomass from more effidiest thinning in the mainly
family-owned mixed native forest holdings that #re foundation of Finland’s post-
war industrial development and present prosperity.

For all these countries the amount of energy froradt residue and thinnings is less
than half the total of woody biomass utilised. T ority is from timber industry
processing including the pulp and paper sectorekample Finland is currently
putting about 3 million m3 solid wood directly inbboenergy but over 50 million m3
of industrial roundwood goes into processing, dmal half of this also becomes
available as a fuel source for bioenergy productidhe timber industry processing
sector uses about a third of Finland’s energy mytractice most plants will generate
some or even all of their own requirement. Krafigass pulp plants particularly are
often net exporters of electricity.

The forest management associations in Finland amdriark, and the cooperatives in
Sweden, play an important role in aggregation ahel ¢f biomass from forest sites.
They act for the family and individual members egaotiating sale price and
arranging contractors. In the case of Sodra Skedgityest of Sweden’s cooperatives,
it has a separate section, Sodra Energi, spetyficaldealing in biomass and energy.
In 2007 this small section of 18 employees hadoter of about 367 million
Swedish Kroner (about A$61 million) from sales bbat 3.2 million m3 — loose of
biomass: sawdust, chip, bark, peat and forestuesidMuch of this biomass would be
coming from Sodra-owned sawmills. This materisdafd to small and large
bioenergy plants and to pelleting plants over thelsern third of Sweden. As well as
this excess biomass sold to the market Soédra,itsih0,000 members and their 2.3



million ha of forest holdings, uses biomass ‘in-b@uo generate all the energy
needed by its sawmills and pulp and paper plantsaa well supply to the national
grid about 300 GWh of green electricity, enoughdbout 40,000 households.

While Sweden, Denmark and Finland all have polithes drive and support
bioenergy, or renewable energy generally, theseféea not visible. They have been
developed systematically over the last 25 yeaess@smplex array of interrelated
policies that combine support for education andaesh, taxes on fossil fuels,
incentives for industrial innovation and developm@ften they are part of long-term
strategies that may be part of a national planpmgpsophy or direction with a 30 to
100 year timeframe.

To develop Australia’s great potential and oppatyufor bioenergy will require a
similar development of coherent policies and lomgrt strategies that to date have
been lacking. We have the available land, climattiafrastructure. We have
expertise and initial plantings through the farmimgnmunity. We have the national
need for carbon sequestration, and farmers whaelieplaced to quickly develop a
massive total of plantings for emissions offsetsd Ave have vast amounts of
municipal waste and forestry waste. The procegsaducing a significant fraction of
our national baseload energy needs from biomasseoably 20% or more, can be
funded and fast tracked in the same way as foriCleoal’.
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