
How to Make Biomass Energy Sustainable Again 

From the Neolithic to the beginning of the twentieth century, coppiced woodlands, pollarded trees, and 

hedgerows provided people with a sustainable supply of energy, materials, and food.  

 

Image: Pollarded trees in Germany. Image: René Schröder (CC BY-SA 4.0). 

How is Cutting Down Trees Sustainable? 

Advocating for the use of biomass as a renewable source of energy ï replacing fossil fuels ï has become 

controversial among environmentalists. The comments on the previous article, which discussed 

thermoelectric stoves, illustrate this: 

¶ ñAs the recent film Planet of the Humans points out, biomass a.k.a. dead trees is not a renewable 

resource by any means, even though the EU classifies it as such.ò 

¶ ñHow is cutting down trees sustainable?ò 

¶ ñArticle fails to mention that a wood stove produces more CO2 than a coal power plant for every ton 

of wood/coal that is burned.ò 

¶ ñThis is pure insanity. Burning trees to reduce our carbon footprint is oxymoronic.ò 

¶ ñThe carbon footprint alone is just horrifying.ò 

¶ ñThe biggest problem with burning anything is once itôs burned, itôs gone forever.ò 

¶ ñThe only silly question I can add to to the silliness of this piece, is where is all the wood 

coming from?ò 
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In contrast to what the comments suggest, the article does not advocate the expansion of biomass as an 

energy source. Instead, it argues that already burning biomass fires ï used by roughly 40% of todayôs global 

population ï could also produce electricity as a by-product, if they are outfitted with thermoelectric 

modules. Nevertheless, several commenters maintained their criticism after they read the article more 

carefully. One of them wrote: ñWe should aim to eliminate the burning of biomass globally, not make it 

more attractive.ò 

Apparently, high-tech thinking has permeated the minds of (urban) environmentalists to such an extent that 

they view biomass as an inherently troublesome energy source ï similar to fossil fuels. To be clear, critics 

are right to call out unsustainable practices in biomass production. However, these are the consequences of a 

relatively recent, ñindustrialò approach to forestry. When we look at historical forest management practices, 

it becomes clear that biomass is potentially one of the most sustainable energy sources on this planet. 

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 were coppiced. The principle of coppicing is based on the natural ability 

of many broad-leaved species to regrow from damaged stems or roots ï damage 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 which the base ï called the ñstoolò ï develops several new shoots, resulting in a 

multi-stemmed tree. 

 



Image: A coppice stool. Credit: Geert Van der Linden. 

 

Image: A recently coppiced patch of oak forest. Credit: Henk vD. (CC BY-SA 3.0) 



 

Image: Coppice stools in Surrey, England. Credit: Martinvl (CC BY-SA 4.0) 

When we think of a forest or a tree plantation, we imagine it as a landscape stacked with tall trees. However, 

until the beginning of the twentieth century, at least half of the forests in Europe were coppiced, giving them 

a more bush-like appearance. 1 The coppicing of trees can be dated back to the stone age, when people built 

pile dwellings and trackways crossing prehistoric fenlands using thousands of branches of equal size ï a feat 

that can only be accomplished by coppicing. 2 
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Maps: The approximate historical range of coppice forests in the Czech Republic (above) and in Spain 
(below). Source: ñCoppice forests in Europeò, see 1 

Ever since then, the technique formed the standard approach to wood production ï not just in Europe but 

almost all over the world. Coppicing expanded greatly during the eighteenth and nineteenth centuries, when 

population growth and the rise of industrial activity (glass, iron, tile and lime manufacturing) put increasing 

pressure on wood reserves. 

Short Rotation Cycles 

Because the young shoots of a coppiced tree can exploit an already well-developed 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 tree provides more biomass below ground (in the roots) while a coppiced tree produces more 

biomass above ground (in the shoots) ï which is clearly more practical for harvesting. 3 Partly 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 also occurred. 
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Images: Coppice stools with different rotation cycles. Credit: Geert Van der Linden.  

Because of the short rotation 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 harvested every three 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 carbon 

that was absorbed by new growth, making a coppice forest truly carbon neutral. In very short rotation cycles, 

new growth could even be ready for harvest by the time the old growth wood had dried enough to be burned. 

In some tree species, the stump sprouting ability decreases 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 provide shoots for centuries, 

especially on rich soils with a good water supply. Surviving coppice stools can be more than 1,000 

years old. 

Biodiversity 

A coppice can be called a ñcoppice forestò or a ñcoppice plantationò, but in reality it was neither a forest nor 

a plantation ï 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. Coppice forests can have a richer biodiversity than 

unmanaged forests, because they always contain areas with different stages of light and growth. None of this 

is true in industrial wood plantations, which support little or no plant and animal life, and which have longer 

rotation cycles (of at least twenty years). 

 

Image: Coppice stools in the Netherlands. Credit: K. Vliet (CC BY-SA 4.0) 



 

Image: Sweet chestnut coppice at Flexham Park, Sussex, England. Credit: Charlesdrakew, public domain. 

Our forebears also cut down tall, standing trees with large-diameter stems ï just not for firewood. Large 

trees were only ñkilledò when large timber was required, for example for the construction of ships, 

buildings, bridges, and windmills. 4 Coppice forests could contain tall trees (a ñcoppice-with-standardsò), 

which were left to grow for decades while the surrounding trees were regularly pruned. However, even these 

standing trees could be partly coppiced, for example by harvesting their side branches while they were alive 

(shredding). 

Multipurpose Trees 

The archetypical wood plantation promoted by the industrial world involves regularly spaced rows of trees 

in even-aged, monocultural stands, providing a single output ï timber for construction, pulpwood for paper 

production, or fuelwood for power plants. In contrast, trees in pre-industrial coppice forests had multiple 

purposes. They provided firewood, but also construction materials and animal fodder. 

The targeted wood dimensions, determined by the use of the shoots, set the rotation period of the 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 stool (ñselection coppiceò), and the rotations could evolve over time according to the needs and 

priorities of the economic activities. 
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Image: A small woodland with a diverse mix of coppiced, pollarded and standard trees. Credit: Geert Van 

der Linden.  

Coppiced wood was used to build almost anything that was needed in a community. 5 For example, young 

willow shoots, which are very flexible, were braided into baskets and crates, while sweet chestnut prunings, 

which do not expand or shrink after 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 other tools. 

Young hazel shoots were split along the entire length, braided between the wooden beams of buildings, and 

then sealed with loam and cow manure ï the so-called wattle-and-daub construction. Hazel shoots also kept 

thatched roofs together. Alder and willow, which 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 used locally, at the end of 

their lives they could still be burned as firewood. 
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Image: Harvesting leaf fodder in Leikanger kommune, Norway. Credit: Leif Hauge. Source: 19 

Coppice forests also supplied food. On the one hand, they provided people with fruits, berries, truffles, nuts, 

mushrooms, herbs, honey, and game. On the other hand, they were an important source of winter fodder for 

farm animals. Before the Industrial Revolution, many sheep and goats were fed with so-called ñleaf fodderò 

or ñleaf hayò ï leaves with or without twigs. 6 

Elm and ash were among the most nutritious species, but sheep also got birch, hazel, linden, bird cherry and 

even oak, while goats were also fed with alder. In mountainous regions, horses, cattle, pigs and 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, coppice 

forests were usually protected against animals by building a ditch, fence or hedge around them. In contrast, 

pollarding allowed animals and 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 of grazing animals. 

https://solar.lowtechmagazine.com/2020/09/how-to-make-biomass-energy-sustainable-again.html#fn:19
https://solar.lowtechmagazine.com/2020/09/how-to-make-biomass-energy-sustainable-again.html#fn:6

