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Intensified forestry Υ is it as climate smart and environmentally friendly as the 

forest industry claim s? Or will the growing pressure on the world's forest ec o-

systems have devastating consequences?  

 

 

 
uring the current Swedish EU presi-
dency, attention has been drawn to 
two of our greatest global challenges 

ɀ the climate and biodiversity. Soon, the UN 
Climate Change Conference will be held in 
Copenhagen, where a successor to the Kyoto 
Protocol will be negotiated.  
 
What are the future solutions and models to 
counter negative climate impacts?  
 
The Swedish government and the Swedish 
forest industry argue ÓÔÒÏÎÇÌÙ ÔÈÁÔ ȰÆÏÒestry 
ÓÁÖÅÓ ÔÈÅ ÃÌÉÍÁÔÅȱȟ ÁÎÄ ÃÌÁÉÍ ÔÈÁÔ Éncreased 
and active forest production would mitigate 
climate change. The Swedish forestry model, 
which includes clear-cutting methods and 
plantation forestry, is now being heavily 
promoted internationally, with the pretext 
to solve the global climate problem. 
 
Sweden is considered to be a good actor 
when it comes to sustainable forestry. This 
is starkly contrasted by the fact that Sweden 
has never had as little natural old-growth 
forests as today. Only a few percent of the 
productive forests below the mountain re-
gion (sub-alpine forests) are old-growth 
forests. Although, Sweden holds a consider-
able proportion of the remaining old-growth 
forests in Western Europe. 
 
Old, natural forests are and have been clear-
cut and replaced by plantations and indus-

trial forests with low biodiversity values. 
Sweden is far from fulfilling its commit-
ments under the Convention on Biological 
Diversity.  
 
More than 1,800 animal and plant species in 
the Swedish forests are near-threatened or 
endangered, mostly because of the forestry.1 
There is a consensus among Sweden's lead-
ing biology scientists that the Swedish forest 
policy is threatening biological diversity in 
the forests. Read more in the debate article 
Forest policy threatens biological diversity, 
written by 14 leading Swedish scientists 
(April 2008):  
http://protecttheforest.se/en/skogen-i-media/40-
vad-saeger-forskarna/432-dn-skogspolitiken-
hotar-biologiska-mangfalden  

   
The Swedish organization Protect the Forest 
proposes and recommends that necessary 
measures to mitigate climate change and the 
loss of biodiversity be investigated and ana-
lyzed by independent scientists, environ-
mental, technical and engineering experts, 
rather than by industries which have vested 
interests and adjust their rhetorics to the 
current climate debate. We are deeply con-
cerned that our decision makers will be 
misled by the forest industry's increasingly 
loud campaign, which claims that forestry 
will save the climate. 
 
 

 

 

 

 

 

 

 

 

 

 

 

D 

4 



 

 

 

 

 

 

 

 

 

Introduction  
 

 

 
The climate issue is frequently used by poli-
ticians and companies at the expense of 
other important environmental issues, 
which often are directly or indirectly linked 
to the climate. So far, nature conservation 
and living boreal forest landscapes have 
been forgotten in the international debate. 
Sure, it may be tempting to drop the ethical 
and ecological aspects when seemingly sim-
ple solutions are presented by the forest 
industry on how the climate objective can 
be achieved.  
 
However, it is obvious that many financially 
driven companies want to take advantage of 
the climate issue to enforce solutions that 
ÂÅÎÅÆÉÔ ÔÈÅÉÒ ÅÃÏÎÏÍÉÃ ÇÒÏ×ÔÈȢ 3×ÅÄÅÎȭÓ 
largest woodpulp producer, Södra, claims 
ÔÈÁÔ ÉÆ ÈÁÌÆ ÔÈÅ ×ÏÒÌÄȭÓ Æorests were run like 
3×ÅÄÅÎȭÓȟ ÔÈÅ ÅÎÔÉÒÅ ÇÒÅÅÎÈÏÕÓÅ ÅÆÆÅÃÔ ÃÏÕÌÄ 
be eliminated.2 
 
The Swedish forest industry is, at the mo-
ment, investing in a campaign, both nation-
ally and internationally, for increased forest 
production and consumption of wood prod-
ucts. The Swedish government has already 
been deceived. These so called climate ef-
forts could, however, hamper rather than 

help the climate. These mock solutions are 
both irresponsible and shortsighted, and 
will have devastating consequences if fully 
implemented.  
 
By using clear scientific examples in this 
report, we would like to show that the rela-
tionship between the forest and the climate 
is much more complex than is declared by 
the Swedish government and the forest in-
dustry.  
 
Hereby you will be informed about the cur-
rent and up-to-date research about the for-
est and the climate. 
 

To start with, what is a boreal 

forest? 
 
The boreal forest is the coniferous forest 
belt in the Northern hemisphere that 
stretches from Alaska and Canada to Scan-
dinavia, Russia, Mongolia, China and north-
ern Japan. The remaining old boreal forests 
in this hemisphere serve as important car-
bon sinks, and mitigate climate change. 
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Natural Forests preserve Biodiversity, Ecosystem services  

and Non-timber fo rest products  
 

 

 
All over the world, scientists, social move-
ments and environmental organizations 
have raised concerns about the negative 
effects on the climate, local people and bio-
diversity, as natural forests are being clear-
cut and replaced with plantations, and as 
intensified forestry is being practiced.  
 
As forests decline, nature stops providing 
services which are essential for life. Ecosys-
tem services include, among other things, 
food, freshwater, air quality regulation, cli-
mate regulation, water regulation, erosion 
regulation, water purification, waste treat-
ment, disease regulation, pharmaceuticals, 
pollination and natural hazard regulation. In 
other words, the forest ecosystem is central 
to life. 

The global economy is annually losing more 
money from the loss of biodiversity than 
through the current banking crisis, accord-
ing to the study The Economics of Ecosys-
tems and Biodiversity (TEEB), initiated by 
the German Federal Ministry for the Envi-
ronment and the European Commission.3 
The study puts the annual cost of forest loss 
at between $2 trillion and $5 trillion. The 
figures come from adding the value of the 
various services that forests perform, such 
as providing clean water and absorbing car-
bon dioxide.  
 
Read the study (TEEB Climate Issues Update, 
September 2009) here:  
http://www.teebweb.org/LinkClick.aspx?fileticket=L6X
LPaoaZv8%3d&tabid=1052&language=en-US
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Climate change  
 

 

 
New studies consider the safe level of at-
mospheric carbon dioxide no more than 350 
ppm (parts per million), and it may be less.4 
The present carbon dioxide amount is al-
ready at 388 ppm and rising by about 2 ppm 
per year.5 To avoid a global disaster, the 
goal is to keep global warming less than two 
degrees Celsius.6 In other words, we do not 
have many years to curb the negative trend. 
 
A study in the scientific journal Nature has 
tried to identify the Earth-system processes 
and thresholds which, if crossed, could gen-
erate unacceptable environmental change. 
Three of them are already considered to be 
exceeded; rate of biodiversity loss, climate 
change and human interference with the 
nitr ogen cycle.7 
 

Forest degradation contr ibutes 

significantly to global warming  
 

The Intergovernmental Panel on Climate 
Change (IPCC) estimates that deforestation 
contributes to about 20 per cent of global 
carbon dioxide emissions, which is more 
ÔÈÁÎ ÔÈÅ ÅÍÉÓÓÉÏÎÓ ÆÒÏÍ ÔÈÅ ×ÈÏÌÅ ×ÏÒÌÄȭÓ 
transportation sector (cars, trucks, and air-
planes combined).8 FAO estimated in 2005 
that deforestation accounts for 25 percent 
of all man-made emissions of carbon dio-
xide.9  
 
 
 
 

In other words, there is an immediate need 
to make significant progress in reducing 
deforestation, forest degradation, and asso-
ciated emissions of greenhouse gases. 
 

REDD 
 

The United Nations Programme on Reduc-
ing Emissions from Deforestation and For-
est Degradation in Developing Countries 
(UN-REDD Programme) is a collaboration 
between FAO, UNDP and UNEP. The pro-
gramme aims to create a financial value for 
the carbon stored in forests, offering incen-
tives for developing countries to reduce 
emissions from forested lands and invest in 
low-carbon paths to sustainable develop-
ment.10 
 

Carbon stocks in boreal and 

tropical f orests 

 
It is important to bear in mind that green-
house gases are released from both boreal 
and tropical forests when disturbed and 
logged. Boreal forests store about twice as 
much carbon in the soil as tropical forests, 
indicating that much of this carbon will be 
released as carbon dioxide when logged. 
Tropical forests, on the other hand, store 
more carbon in the biomass than boreal 
forests do.11 
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Boreal old -growth forests are large global carbon sinks  
 

 

 
Until recently, there has been a common 
understanding that old-growth forests are 
ȰÃÁÒÂÏÎ ÄÉÏØÉÄÅ ÎÅÕÔÒÁÌͼȠ ÔÈÅÉÒ ÕÐÔÁËÅ ÁÎÄ 
release of carbon dioxide have been thought 
to counterbalance at a certain age. However, 
new research has shown that boreal forests 
continue to sequester carbon dioxide and 
accumulate carbon, even when the forests 
are several hundred years old. 
 
A study in the scientific journal Science in 
2006 showed that the top 20-centimeter soil 
layer in preserved old-growth forests in 
southern China accumulated atmospheric 
carbon at an unexpectedly high average 
rate.12  
 
According to a study in the scientific journal 
Nature, boreal and temperate old-growth 
forests are global carbon sinks, in need of 
protection. The study is based on a liter a-
ture search where data has been analyzed 
from 519 plot studies dealing with forests 
between 15 and 800 years old. Old-growth 
forests accumulate carbon for centuries and 
contain large quantities of it. However, 
much of the carbon, including the soil car-
bon, is expected to move back to the atmos-
phere if these forests are disturbed. The 
authors of the study point out that there are 
no international treaties to protect old-
growth forests 13 

  
According to a study in the scientific journal 
Biology Letters, undisturbed boreal old-
growth forests maximize the long-term car-
bon storage. Old undisturbed forests can 
store much more carbon than younger ones 
because of the large increase in carbon 
stored in the soil. Conservation of undis-
turbed old-growth forests and its biodiversi-
ty may have real potential for sequestering 
carbon, especially when they store much 

more carbon in long-term soil pools and 
involve much less loss of organic matter 
than, for example, intensively managed fo-
rests.14  
 
The Swedish Environmental Protection 
Agency reveals in its National Inventory 
Report 2009, submitted under the United 
Nations Framework Convention on Climate 
Change, that the net carbon sink has de-
creased since 1990, especially during the 
last few years, due to increased forest felling 
and a severe storm called Gudrun in 2005 
that brought down large quantities of for-
est.15 
 
Worldwatch Institute emphasizes the im-
portance of protecting forest areas. These 
areas store carbon and major releases in 
greenhouse gas emissions are avoided.16 
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Links, reports, news  
1. Swedish University of Agricultural Stu-
dies (17.09.2009). News: Undisturbed old-
growth forests maximize carbon storage, 
http://www.slu.se/?id=675&Nyheter_ID=11158&Fu
nktionID=20  
2. Worldwatch Institute (2009). Report: 
Farming and Land Use to Cool the Planet 
(Chapter 3), 
http://www.worldwatch.org/files/pdf/SOW09_chap
3.pdf  

3. Swedish Environmental Protection 
Agency (2009). Report: National Invento-
ry Report 2009, 
http://www.naturvardsverket.se/upload/05_klimat_
i_forandring/statistik/2008/NIR2009_sweden.pdf 

4. Carlson, M, Wells, J. &  Roberts, D. 
(2009). Report: The Carbon the World 
Forgot. Canadian Boreal Initiative & Bo-
real Songbird Initiative,  
http://www.borealbirds.org/resources/carbon/repo
rt -full.pdf 

http://www.slu.se/?id=675&Nyheter_ID=11158&FunktionID=20%20
http://www.slu.se/?id=675&Nyheter_ID=11158&FunktionID=20%20
http://www.worldwatch.org/files/pdf/SOW09_chap3.pdf
http://www.worldwatch.org/files/pdf/SOW09_chap3.pdf
http://www.naturvardsverket.se/upload/05_klimat_i_forandring/statistik/2008/NIR2009_sweden.pdf
http://www.naturvardsverket.se/upload/05_klimat_i_forandring/statistik/2008/NIR2009_sweden.pdf
http://www.borealbirds.org/resources/carbon/report-full.pdf
http://www.borealbirds.org/resources/carbon/report-full.pdf


 



 

 

 

 

 

 

 

 

 

A warmer climate does not 

necessarily favor producti on  

 
It is often emphasized that tree growth is 
expected to benefit from a warmer climate, 
but the opposite might actually be the case. 
Growth is likely to increase as temperatures 
increase moderately, but the growth will be 
inhibited when it reaches a certain thre-
shold.17 Respiration will then increase, 
while the uptake of carbon dioxide is ex-
pected to decrease.18  
 
A study in the journal Nature found that 
both photosynthesis and respiration in-
crease during autumn warming, but the 
increase in respiration is greater. In con-
trast, warming increases photosynthesis 
more than respiration in spring. Simulations 
and observations indicate that northern 
terrestrial ecosystems currently may lose 
carbon dioxide in response to autumn 
warming, offsetting 90 percent of the in-
creased carbon dioxide uptake during 
spring. If future autumn warming occurs at 
a faster rate than in spring, the ability of 
northern ecosystems to sequester carbon 
may be diminished sooner than previously 
suggested.19 

 

A temperature increase will likely increase  

decomposition and carbon losses from the 
soil.20 An increased mean soil temperature 
will lead to faster decay, enhancing carbon 
dioxide release from decomposers, and thus 
upsetting the balance.21 Water shortages 
during summers in combination with i n-
creased evaporation can lead to reduced 
tree growth.22 
 

Nature conservation mitigates 

negative climate effects  

  
Climate change undeniably implies in-
creased stress and vulnerability to the fo-
rests and the species that live there. Intact 
forest landscapes and natural forests resist 
and recover better from fires, storms, insect 
outbreaks and other types of climate im-
pacts, compared to fragmented areas and 
plantations. These areas give the trees, 
plants and animals better possibilities to 
migrate, adapt and survive in a climate that 
is changing.23,24,25  
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Links, reports, news:  
Society for Conservation Biology (2007). 
News: Nature conservation helps fight 
climate change, 
http://www.european-
desertnet.eu/docs/PressreleaseSCB-
ES_Uppsala_Feb07.pdf 
 



 

 

 

 

 

 

 

 

 

Forests buffer microclimate  

  
The boreal forest has its own microclimate, 
a complex system which involves a number 
of climatic and environmental variables, 
such as temperature, moisture availability 
and evapotranspiration (the transport of 
water into the atmosphere through evapo-
ration from surfaces, soil and through 
transpiration from vegetation). This micro-
climate affects the local surrounding cli-
mate, which is disturbed when the forest is 
clear-cut.  
 
Stable local climates shield trees, plants, and 
animals from the rapid changes in the af-
termaths of climate change. Intact boreal 
forests maintain more stable temperatures 
throughout the year, reducing temperature 
stress and freeze-thaw damage in both 
spring and fall. Intact forests store more 
water when it is in excess and release water 
when it is in shortage. Clear-cut and bare-
ground areas lose water rapidly ɀ some-
thing which may delay the recovery of dis-
turbed and logged forests.26 
 
The levels of mercury are alarmingly high in 
fish from lakes in Sweden. Forestry opera-
tions result in significant increases in run-
off export of mercury and methyl mercury 
from boreal forests to watercourses, rivers 

and lakes.27 According to an article in the 
Swedish paper SkogsEko (no. 3/2009), the 
Swedish forestry is the cause of 25 percent 
of the mercury concentrations in fish. The 
run-off continues several years after the 
logging has been conducted.28 
 
 

 

 

 

 

 

Forests form clouds  
 
Boreal forests emit biogenic volatile organic 
compounds, called terpenes, into the at-
mosphere. These terpenes react with water 
vapor and form aerosols, which build up 
clouds. Terpenes emitted by boreal forests 
increase the formation of clouds, which re-
flect back the incoming sunlight. This has a 
cooling effect on Earth. When boreal forests 
are logged, the cloud formation is reduced, 
which will likely lead to increased atmos-
pheric warming.29 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Links, reports,  news 
Royal Swedish Academy of Agriculture 
and Forestry (2009). Report: Does fore-
stry contribute to mercury in Swedish fish? 
(no. 1/2009), 
http://www.ksla.se/sv/ retrieve_file.asp?n=1905 
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Clear-cuts release large quantities of greenh ouse gases  
 

 
When a forest is clear-cut, large amounts of 
carbon dioxide are released into the atmos-
phere. After logging, the soil respiration 
increases and large quantities of carbon 
dioxide is released into the atmosphere. 
This increase is due to the soil being ex-
posed to solar radiation, which is associated 
with an increase in temperature. Soil scarifi-
cation, when the soil is turned over, releases 
the carbon that is stored in the soil. The 
older the forest is, the more carbon is stored 
in the soil and the more carbon dioxide is 
released.30 In many cases it takes over 100 
years for the carbon stocks in logged forests 
to return to pre-logging levels.31  

 
A Norwegian publication indicates that it  

 
 

might be more important to retain the car-
bon stocks in the forest than to try to 
achieve a fast re-uptake of carbon after for-
est loggings. The carbon storage in Norwe-
gian forests is estimated to be 400-500 
times as big as the yearly uptake.32 

 
The forest also ceases to function as a car-
bon sink when the trees that sequester car-
bon are removed. The sparse vegetation in a 
clear-cut area cannot compensate for the 
carbon dioxide that has been released. The 
first 15 years after a clear-cut felling, the 
forest loses more carbon than it sequesters. 
After another 15 years (which makes it 30 
years all together), the forest has compen-
sated the initial losses and starts to accumu-
late carbon.33 
 
 

 

 

 

Here large quantities of greenhouse gases are be-
ing released. The stately owned forest company 
Sveaskog has clear-cut the forest and conducted 
stump extraction (2009).  



 

 

 

 

 

 

Forestry methods are impo rtant   

 

 
To safeguard biodiversity and mitigate cli-
mate change, old-growth forests should be 
excluded from forestry. However, it is of 
great importance that forestry in commer-
cial forests is conducted with the least da-
maging effect. Each manipulation of the 
forest ecosystems (logging, etc.) leads to a 
release of large amounts of carbon dioxide. 
The so called clear-cut forestry of today 
should be avoided in order to minimize 
carbon dioxide emissions. Thinning and 
selective felling are better forestry methods 
from a climate perspective, since many 
trees are left on the felled area and the soil 
is not turned over to the same extent.34,35 
According to Anders Lindroth, Professor in 
Physical Geography at Lund University,  
Sweden, a modified forestry is necessary to 
avoid initial carbon losses. By avoiding the 
clear-cut phase and instead conducting 
continuous-cover forestry, the net up-take 
of carbon dioxide in Swedish forests could 
increase considerably.36 Clear-cut areas 
should mainly be regenerated naturally, 
with a greater proportion of deciduous 
trees or coniferous/deciduous forests.37,38 
The deciduouÓ ÔÒÅÅÓȭ ÉÎÉÔÉÁÌ ÇÒÏ×ÔÈȟ ÁÎÄ 
thus the rate at which carbon is reabsorbed 
from the atmosphere, is often faster com-
pared to coniferous trees.39 

 

Storm effects  
 
In Sweden, Gudrun was a major storm in 
2005 causing widespread wind-throw. The 
effect of wind-throw on carbon exchange is 
a reduction in absorption capacity of car-
bon dioxide and an increase in respiration 
from coarse woody debris decomposition 
(whereas carbon dioxide is released). The 
effective wind-thrown area after the storm 
Gudrun was estimated at 272 000 hectares. 
The soil, including the root systems, was 
significantly disturbed. Heavy disturbance  
 
 
 
 
 
 

was thereafter caused by machinery due to 
all trees lying in disorder on the surface 
after the storm. In addition, the normal 
rotation length of the forest was short-
ened.40 
 
Since Gudrun in 2005, approximately 20 
tons of carbon dioxide have been lost on 
average per hectare each year. The loss was 
larger the first years after the storm, but 
significant amounts of carbon dioxide are 
still being lost.41 Storm damage and intensi-
fied felling have decreased the net carbon 
sink in Sweden.42 
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Links, reports, news  (also see links 
under the reference notes) 
1. Greenpeace (2008). Report: Turning 
up the heat,            
http://www.greenpeace.org/raw/content/canada/
en/campaigns/boreal/resources/documents/turni
nguptheheat.pdf  
2. Swedish University of Agricultural 
Studies (2009). News: Thinned forest 
maintains the carbon sink, 
http://www2.slu.se/forskning/2009/pd f/Shapingt
heFuture.pdf  
3. International Boreal Conservation 
Campaign. News: #ÁÎÁÄÁȭÓ "ÏÒÅÁÌ &Ïrest 
ɀ Part of the global climate change solu-
tion, 
http://www.interboreal.org /globalwarming/ibcc -
borealandclimate.pdf 

4. The Christian Science Monitor 
(10.03.2009). News: #ÁÎÁÄÁȭÓ ÃÁrbon 
sink has sprung a leak, 
http://features.csmonitor.com/environment/2009/
03/10/canada%E2%80%99s-carbon-sink-has-
sprung-a-leak/  

Weblinks  
1. Protect the Forest (2009). Forest and 
Climate, http://protecttheforest.se/en/fore st-
and-climate 
2. International Boreal Conservation 
Campaign, Boreal Forest Protection Criti-
ÃÁÌ ÉÎ ×ÏÒÌÄȭÓ ÆÉÇÈÔ ÁÇÁÉÎÓÔ ÇÌÏÂÁÌ ×ÁÒm-
ing, http://www.interboreal.org/globalwarming/  
 

http://www.greenpeace.org/raw/content/canada/en/campaigns/boreal/resources/documents/turninguptheheat.pdf
http://www.greenpeace.org/raw/content/canada/en/campaigns/boreal/resources/documents/turninguptheheat.pdf
http://www.greenpeace.org/raw/content/canada/en/campaigns/boreal/resources/documents/turninguptheheat.pdf
http://www2.slu.se/forskning/2009/pdf/ShapingtheFuture.pdf
http://www2.slu.se/forskning/2009/pdf/ShapingtheFuture.pdf
http://www.interboreal.org/globalwarming/ibcc-borealandclimate.pdf
http://www.interboreal.org/globalwarming/ibcc-borealandclimate.pdf
http://features.csmonitor.com/environment/2009/03/10/canada%E2%80%99s-carbon-sink-has-sprung-a-leak/

