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Wood is an extraordinary material. Naturally renewable, it

grows in ever-increasing abundance in Europe. 

It is beautiful, light and strong to build with, warm and

welcoming to live with.

And it offers a simple way to reduce the CO2 emissions that

are the main cause of Climate Change, through:

• the carbon sink effect of the forests

• the carbon storage effect of wood products

• substitution for carbon-intensive materials.

The purpose of this book is to set out the environmental

arguments for using wood as one way of reducing Climate

Change, at the same time as putting the industry’s economic

contribution in context.

“It has been estimated that an annual 4% increase 

to 2010 in Europe’s wood consumption would

sequester an additional 150 million t CO2 per year

and that the market value of this environmental

service would be about €1,8 billion a year.”
CEI-Bois, Roadmap 2010, Executive Summary, 2004

While the European timber industry recognizes the

importance of the sustainable ‘triple bottom line’, where long

term economic development must be balanced against the

need to respect the environment and the interests of society

as a whole, setting universal targets is impossible, given its

diversified and fragmented structure across Europe. 

However, the main issues have been recognized and are

being addressed. These, in common with most industries,

include the health of the workforce, safety at work, a

reduction in sick leave, flexible working hours, training,

gender equality, Corporate Social Responsibility, impact on

local societies, ecological impact and environmental impact.
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Climate Change

The effects are already evident

CO2 emissions are the main cause

Wood can reduce CO2 sources

Wood can increase CO2 sinks 
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The greenhouse effect
The term ‘greenhouse effect’ refers to the way infrared

radiation from the Earth is trapped, heating up the

atmosphere.

Solar radiation reaches the Earth through the atmosphere

and warms its surface. The stored energy is then sent back

to space as infrared radiation. However, as it is less powerful

than the incoming radiation, it is increasingly unable to cross

the barrier of specific atmospheric gases known as

greenhouse gases.

The most important greenhouse gas is carbon dioxide (CO2),

but others include steam (H2O), methane (CH4), nitrous

oxide (N2O), chlorofluorocarbons (CFCs) and sulphur

hexafluoride (SF6).

It is important not to confuse the natural greenhouse effect,

without which the Earth’s mean temperature would drop

from around 15°C to –18°C, with the contribution mankind

is making to intensifying the effect, largely through rapidly

increasing CO2 emissions.

Global Warming
Since the start of the industrial revolution there has been 

a sharp increase in greenhouse gas emissions into the

atmosphere, mainly due to CO2 from the burning of fossil

fuels, but also from tropical deforestation.

As a result, mean temperatures are expected to rise at a

rate of 0,1 to 0,4°C per decade during the first half of this

century1.

Most (55-70%) of the additional greenhouse effect is

caused by CO2. Growing by 0,5% a year, according to the

most optimistic estimates, the concentration of CO2 in the

atmosphere will double by 21002.
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CO2 emissions are the 
main cause
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The first effects
There is no longer any doubt that the climate is changing, or

that this change is amplified by human activity. According to

the latest report of the IPCC (Intergovernmental Panel on

Climate Change), the 20th century was the warmest since

records began, the ‘90s the warmest decade, 1998 the

warmest year.

The first effects have already been clearly documented and

point the way to much more widespread and destructive

changes in the future: 

• the North Pole ice cap is melting: between 1950 and

2000 its surface has diminished by 20%3

• global sea levels have already risen by about 15cm in the

20th century alone1

• all over the planet, snow cover is retreating and glaciers

are melting

• there is a significant increase in the frequency and 

severity of natural disasters such as hurricanes, droughts,

earthquakes and floods, tragically borne out by events in

the first years of the 21st century.

The forecast effects
The effects of climate change are difficult to forecast

because of the complexity of the various interactions of the

Earth’s ecosystem. However, several significant trends can

be deduced from studies so far:

• sea levels will continue to rise, with catastrophic results 

for those living in coastal or river delta areas, or on 

low-lying land

• changes in natural habitats will result in the loss of plant

and animal species

• according to the World Health Organization (WHO), 

a temperature rise as small as 1 or 2°C could enable

mosquito species that carry tropical diseases such as

malaria and dengue fever to spread and settle into new

areas north of their present distribution range.
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At least 60% of climate change can be attributed to CO2

emissions resulting from human activities - mostly the

burning of fossil fuels, which contributes 6 billion tonnes 

of carbon emissions annually2. 

Just to contain CO2 concentrations in the atmosphere to

their current levels would require a reduction in global

emissions of more than 40%. 

As 85% of the energy necessary to run our societies comes

from fossil fuels, a reduction in emissions of this order would

involve politically unacceptable cuts in our energy

consumption. 

In short, the efforts necessary to stabilize the concentrations

of greenhouse gases are not consistent with our current

vision of development based on a steady increase in 

global consumption.

The Kyoto Protocol
The Kyoto Protocol, agreed in 1997, was a significant step in

tackling climate change, providing agreed legally binding

targets for the first time.

As an initial stage, industrialized countries were to cut their

greenhouse gas emissions to an average of 5,2% lower

than their 1990 levels. 

However, to make the Protocol enforceable, it had to be

ratified by enough industrialized countries to account for 

at least 55% of global CO2 emissions. The United States,

which accounts for 36,1%, refused to sign and later

withdrew from the treaty altogether. It was only when Russia,

responsible for 17,4%, became the 141st party to the

Protocol, that the way was clear for it to come into force 

on February 16, 2005. 

10

Cutting CO2 emissions

Opposite

The burning of fossil fuels
contributes 6 billion tonnes of
carbon emissions a year



Thermal efficiency

Using wood also helps to save energy over the life of 

a building, as its cellular structure provides outstanding

thermal insulation: 15 times better than concrete, 400 times

better than steel and 1 770 times better than aluminium. A

2,5cm timber board has better thermal resistance than an

11,4cm brick wall6.

As a result, wood is becoming an ever more competitive

solution to the increasing thermal demands of European

building regulations.

Substitution for fossil fuel energy

When wood cannot be re-used or recycled, it can still

produce energy through combustion. The energy produced

is effectively stored solar energy.  

As the amount of CO2 emitted from combustion is no more

than the amount previously stored, burning wood is carbon

neutral, a fact well understood by the wood industry which

derives up to 75% of the energy it uses to process wood

from wood by-products. 
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There are two ways to reduce CO2 in the atmosphere: either

by reducing emissions, or by removing CO2 and storing it:

reducing ‘carbon sources’ and increasing ‘carbon sinks’. 

Wood has the unique ability to do both.

Reducing carbon sources
Embodied energy

The energy used to create the materials that make up a

building is typically 22% of the total energy expended over

the lifetime of the building4, so it is worth paying attention to

the materials specified, as well as to the energy-efficiency of

the structure.

There is no other commonly used building material that

requires so little energy to produce as wood. Thanks to

photosynthesis, trees are able to capture CO2 in the air and

to combine it with the water they get from the soil to

produce the organic material, wood.  

This process of photosynthesis also produces oxygen; all the

oxygen we breathe and on which all animal life relies, comes

from the photosynthesis activity of plants and trees.

So, from every molecule of CO2, photosynthesis produces

two key components essential to life: one atom of carbon,

around which all living materials are built, and one molecule

of oxygen, on which all animal life relies.

Substitution for other materials

Not only is the production and processing of wood highly

energy-efficient, giving wood products an ultra-low carbon

footprint, but wood can often be used to substitute for

materials like steel, aluminium, concrete or plastics, which

require large amounts of energy to produce.

In most cases the energy necessary for processing and

transporting wood is less than the energy stored by

photosynthesis in the wood. 

Every cubic metre of wood used as a substitute for other

building materials reduces CO2 emissions to the atmosphere

by an average of 1,1 t CO2. If this is added to the 0,9 t of

CO2 stored in wood, each cubic metre of wood saves a total

of 2 t CO2. Based on these figures, a 10% increase in the

percentage of wooden houses in Europe would produce

sufficient CO2 savings to account for about 25% of the

reductions prescribed by the Kyoto Protocol5. 
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Wood and CO2 reduction
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Growing trees absorb CO2 and
produce O2. On average a
typical tree absorbs, through
photosynthesis, the equivalent
of 1 tonne of carbon dioxide for
every cubic metre’s growth,
while producing the equivalent
of 0,7 t of oxygen 
Edinburgh Centre for Carbon Management
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With an estimated European wood product stock of some

60 million t C, the carbon storage effect of wood products

has a significant role to play in reducing greenhouse gases5. 

The 0,9 t CO2 stored in a cubic metre of wood continues to

be kept out of the atmosphere throughout the initial life of 

a wood product and then beyond, through re-use and

recycling (for instance as wood panels or reconstituted

wood), to be finally returned to the atmosphere through

incineration for energy, or decomposition. 

According to recent estimates, the average life of wood

products varies between 2 months for newspapers and 

75 years for structural wood. The longer, the better for the

environment, not least because it makes better use of forest

resources, but also because it reduces the energy necessary

for replacing the products concerned. 

However long the CO2 remains stored in the wood, any

increase in the global volume of ‘wood storage’ will reduce

the CO2 in the atmosphere.  So increasing the use of wood

is one simple way of reducing climate change.
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Increasing carbon sinks
The carbon cycle

Carbon is present in our environment in a variety of different

carbon reservoirs: dissolved in our oceans; in the biomass of

plants or animals, whether living or dead; in the atmosphere,

mostly as CO2; in rocks (limestone, coal…), etc. 

This carbon is being exchanged continuously between the

different carbon sources and sinks in a process called the

‘Carbon Cycle’. As most carbon exchanges involve CO2, what

are commonly known as carbon sinks are really sinks of

carbon dioxide - those elements in the cycle able to capture

CO2 and to reduce its concentration in the atmosphere.

Each year mankind contributes 7 900 million tonnes of

carbon to the atmosphere, of which the carbon sinks absorb

4 600 million tonnes, leading to an annual net increase of 

3 300 million tonnes2. 

This imbalance is so acute that

it will not be enough simply to

reduce carbon sources, as

required by the Kyoto Protocol,

carbon sinks will also have to

be increased, and one of the

simplest ways to increase

carbon sinks is to increase 

the use of wood. 

Forests as a carbon sink

Thanks to photosynthesis, the trees in a forest can trap

large amounts of CO2 and store it as wood. Some 0,9 t CO2

is trapped in every cubic metre of wood.

The total carbon stored in Europe’s forests, excluding the

Russian Federation, is estimated at 9 552 million t C,

increasing annually by 115,83 million t C, while an additional

37 000 million t C, increasing annually by 440 million t C, is

stored by the vast forests of the Russian Federation7.

Managed forests are more efficient carbon sinks than

forests which are left in a natural state. Younger trees, in

vigorous growth, absorb more CO2 than mature trees, which

will eventually die and rot, returning their store of CO2 to the

atmosphere, while most of the CO2 of the trees harvested

from a managed forest continues to be stored throughout

the life of the resulting wood product.

Wood products as a carbon store

Wood products are carbon stores, rather than carbon sinks,

as they do not themselves capture CO2 from the atmosphere.

But they take an important part in enhancing the effectiveness

of the forest sinks, both by extending the period that the

CO2 captured by the forests is kept out of the atmosphere

and by encouraging increased forest growth.
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Emissions Billion tonnes of carbon annually

Combustion of fossil fuels 6,3

Deforestation in the tropics 1,6

Total 7,9

Absorption

Seas & lakes 2,3

Afforestation & increased biomass 2,3

Into the atmosphere 3,3

Total 7,9

Below

Every year 3,3 billion t C are
added to the atmosphere
UN Intergovernmental Panel on Climate Change,
May 2000

Opposite left

The total carbon stored in
Europe’s forests is an estimated
9 552 million t C

Opposite right

The total carbon stored in
Europe’s wood products is an
estimated 60 million t C

The global carbon balance



The role of wood products 
in supporting forests
Contrary to the commonly held belief that there is a direct

causal link between using wood and the destruction of

forests, increasing the use of wood makes a positive

contribution to maintaining and increasing forests.

Clearly there is a distinction to be made between tropical 

or sub-tropical forests and temperate forests. In the former,

forest cover is indeed being reduced, for a number of

reasons linked to population growth, poverty and institutional

deficiencies. However, increasing wood use is not a

contributory factor. On the contrary, it creates a market value

for the forests which is a powerful incentive to preserve them.

As far as temperate, and more especially European forests,

are concerned, the situation is completely different. Europe’s

forest cover is increasing by 510 000 ha every year and

only 64% of annual growth is harvested8: the amount of

wood available in Europe is growing continuously, as a result

of under-harvest on the one hand, and the increase in forest

cover on the other. 

In Europe (even without Russia), the standing volume of

forest is growing by 346 million m3 every year9, almost the

equivalent of the wood needed for a single family wooden

house every second. This means that very little needs to be

imported into Europe, with over 97% of softwood, and over

90% of all wood used in Europe being sourced from

European forests. 

The European forest-based sector is well aware that its own

future is linked to the future of its forests. This, together with

regulations requiring the reforestation of harvested trees and

the development of certification schemes, gives the stability

needed in order for the forests to continue to thrive.

The saying that ‘a forest that pays is a forest that stays’ may

be a simplification, but it illustrates a simple truth: a forest’s

survival depends, broadly speaking, on its value to the 

local community.

As was noted during the Earth Summit of Rio in 1992,

conserving tropical forests is more often considered by the

countries concerned as an obstacle to their own development

than an ecological necessity. In providing energy, arable or

pasture land, or simply more space, deforestation is

frequently seen as a solution rather than a problem.

Developing a market for wood helps owners and

governments to see forests in a different way, recognizing

their contribution to local and national economies. As soon

as the prosperity of a local community is seen to be

associated with the presence of a forest, the principles 

of sustainable management begin to be respected.
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Opposite

Europe’s forests grow by 
the equivalent of nearly one
wooden house a second

Above left

Using wood makes a positive
contribution to maintaining and
increasing forests

Above right

Over 90% of all wood used 
in Europe is sourced from
European forests


