How t o Make BiI omas sAghkan e

From the Neolithic to the beginning of the twentieth century, coppiced woodlands, pollarded trees, and
hedgerows provided people with a sustainable supply of energy, materiaispdnd

Image: Pollarded trees in Germany. Image: René SchrG@=BY -SA 4.0).

How is Cutting Down TreesSustainable?

Advocating for the use of biomass as a renewable source of énexghacing fossil fuel$ has become
controversial among environmentalists. The comments on the previous artide discussed
thermoelectric staes illustratethis:
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In contrast to what the comments suggest, the article does not advocate the exgdmsmass as an

energy source. Instead, it argues that already burning biomasstdirese d by roughly 40 %
populationi could also produce electricity as aprsoduct, if they are outfitted with thermoelectric

modules. Nevertheless, gl commenters maintained their criticism after they read the article more
carefully. One of them wrote: fiWe should aim to
moreat tractive. o

Apparently, hightech thinking has permeated the mindsusbén) environmentalists to such an extent that
they view biomass as an inherently troublesome energy sbsitglar to fossil fuels. To be clear, critics

are right to call out unsustainable practices in biomass production. However, these are theooeseda
relatively recent, Aindustrial o approach to for
it becomes clear that biomass is potentially one of the most sustainable energy sourcqdanethis

Coppicing: Harvesting Wood Without Killing Trees

Nowadays, most wood is harvested by killing trees. Before the Industrial Revolution, a lot of wood was
harvested from living trees, which wereppiced The principle of coppicing is based on the natural ability

of many broadeaved speeis to regrow from damaged stems or réadamage caused by fire, wind, snow,
animals, pathogens, or (on slopes) falling rocks. Coppice management involves the cutting down of trees
close to ground level, after whichthe basea | | e d fi tereloB setvemionéwoshoots, resulting in a
multi-stemmedree.




Image: A coppice stool. Credit: Geert Van derden.

Image: A recently coppiced patch of oak forest. Credit: Henk @Q.BY -SA 3.0)



Image: Coppice stools in Surrey, England. Credit: Marti6@ BY -SA 4.0)

When we think of a forest or a tree plantation, we imagine it as a landscape stacked with tall trees. Howev
until the beginning of the twentieth century, at least half of the forests in Europe were coppiced, giving the
a more busllike appearancet The coppicing of trees can be dated back to the stone age, whenlpstiple

pile dwellings and trackways crossing prehistoric fenlands using thousands of branches of etj@alesize

that can only be accomplished by coppicthg.
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Maps: The approximate historical range of coppice forests in the Czech Republic (above) and in Spain
(below).Sour ce: fHfCoppice forests in Europeo, see

Ever since then, the technique formed the standard approach to wood productignst in Ewope but

almost all over the world. Coppicing expanded greatly during the eighteenth and nineteenth centuries, whe
population growth and the rise of industrial activity (glass, iron, tile and lime manufacturing) put increasing
pressure on woorkserves.

Short Rotation Cycles

Because the young shoots of a coppiced tree can exploit an alreadigwetiped root system, a coppiced

tree produces wood faster than a tall tree. Or, to be more precise: although its photosynthetic efficiency is
the same, a tall¢e provides more biomass below ground (in the roots) while a coppiced tree produces mo!
biomass above ground (in the shodtsyhich is clearly more practical for harvestiddpartly because of

this, coppicing was based on short rotation cycles, often of around two to four years, although both yearly
rotations and rotations up to 12 years or longer atsoirred.
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Images: Coppice stools with different rotation cyctémedit: Geert Van ddtinden.

Because of the short roian cycles, a coppice forest was a very quick, regular and reliable supplier of
firewood. Often, it was cut up into a number of equal compartments that corresponded to the number of
years in the planned rotation. For example, if the shoots were harvestgdheee years, the forest was
divided into three parts, and one of these was coppiced each year. Short rotation cycles also meant that it
took only a few years before the carbon released by the burning of the wood was compensated by the car
that wasabsorbed by new growth, making a coppice forest truly carbon neutral. In very short rotation cycle
new growth could even be ready for harvest by the time the old growth wood had dried enougribete

In some tree species, the stump sprouting aluiétyreases with age. After several rotations, these trees were
either harvested in their entirety and replaced by new trees, or converted into a coppice with a longer
rotation. Other tree species resprout well from stumps of all ages, and can providdahoenturies,
especially on rich soils with a good water supply. Surviving coppice stools can be more than 1,000
yearsold.

Biodiversity

A coppice can be called a ficoppice foresto or a
a dantationi perhaps something in between. Although managed by humans, coppice forests were not
environmentally destructive, on the contrary. Harvesting wood from living trees instead of killing them is



beneficial for the life forms that depend on them. @og forests can have a richer biodiversity than
unmanaged forests, because they always contain areas with different stages of light and growth. None of
is true in industrial wood plantations, which support little or no plant and animal life, and kadne longer
rotation cycles (of at least twenyggars).

Image: Coppice stools in the Netherlands. Credit: K. VIIEE BY-SA 4.0)



Image: Sweet chestnut coppice at Flexham Park, Sussex, England. Credit: Charlesdrakesgrpabiic

Our forebears also cut down tall, standing trees with {digeeter stems just not for firewood. Large
trees were onl vy Ak aslrdgaredoforexanspte fot tleercapsruction of bhaps, w
buildings, bridges, and windmill8Coppi ce f orests c coppi@dwith-othaadar d s ¢
which were left to grow for decades while the surrounding trees were regularly pruned. However, even the
standing trees could be partly coppiced, for example by harvesting their side branches while they were ali
(shredding.

Multipurpose Trees

The archetypical wood plantation promoted by the industrial world involves regularly spaced rows of trees
in evenaged, monocultural stands, providing a single outgirhber for construction, pulpwood for paper
production, or fuelwooddr power plants. In contrast, trees inprdustrial coppice forests had multiple
purposes. They provided firewood, but also construction materials and éodder.

The targeted wood dimensions, determined by the use of the shoots, set the rotatibof plee coppice.
Because not every type of wood was suited for every type of use, coppiced forests often consisted of a
variety of tree species at different ages. Several age classes of stems could even be rotated on the same
coppice stophpbiceoel eandonhheorotations could evo
priorities of the economiactivities.
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Image: A small woodland with a diverse mix of coppiced, pollarded and standard trees. Credit: Geert Van
derLinden.

Coppiced wood was used to build almost anything that was needed in a comAfemitgxample, young

willow shoots, which are very flexible, were braided into baskets and crates, while sweet chestnut pruning
which do not expand or shrinkter drying, were used to make all kinds of barrels. Ash and goat willow,
which yield straight and sturdy wood, provided the material for making the handles of brooms, axes,
shovels, rakes and othimols.

Young hazel shoots were split along the entire length, braided between the wooden beams of buildings, a
then sealed with loam and cow manurihe secalled wattleanddaub construction. Hazel shoots also kept
thatched roofs together. Alder and willowhieh have almost limitless life expectancy under water, were
used as foundation piles and river bank reinforcements. The construction wood that was taken out of a
coppice forest did not diminish its energy supply: because the artefacts were often ugg@idaba end of

their lives they could still be burned fagwood.
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Image: Harvesting leaf fodder in Leikanger kommune, Norway. Credit: Leif Hauge. SBurce:

Coppice forests also supplied food. On the one hand, they provided people with fruits, berries, truffles, nu
mushrooms, herbs, honey, and game. On the other hand,¢heawimportant source of winter fodder for
farm animals. Before the Industrial Revolution, many sheep and goats were fed-withsd ed fil eaf
or Al & &eévestwihyoowithout twigs.

EIm and ash were among the most nutritious species, but sheep also got birch, hazel, linden, bird cherry ¢
even oak, while goats were also fed with alder. In mountainous regions, horsespigtand silk worms

could be given leaf hay too. Leaf fodder was grown in rotations of three to six years, when the branches
provided the highest ratio of leaves to wood. When the leaves were eaten by the animals, the wood could
still be burned.

Pollards & Hedgerows

Coppice stools are vulnerable to grazing animals, especially when the shoots are young. Therefore, coppi
forests were usually protected against animals by building a ditch, fence or hedge around them. In contras
pollarding allowed animal&nd trees to be mixed on the same land. Pollarded trees were pruned like
coppices, but to a height of at least two metres to keep the young shoots out of reach cagnazisg
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