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1.

Introduction

For over 150 years, industrial societies have been
releasing carbon from underground coal and oil reserves,
adding about 175 billion tonnes of carbon dioxide (CO2)
to the atmosphere since the beginning of the industrial
revolution.Another six billion tonnes are being added each
year, resulting in a 31% increase of CO2 in the atmosphere
since 1750.According to the Intergovernmental Panel on
Climate Change (IPCC), “the present CO2 concentration
has not been exceeded during the past 420,000 years and
likely not during the past 20 million years.” 1 The current
rate of increase is unprecedented during at least the past
20,000 years.About three-quarters of CO2 emissions
during the past 20 years is due to fossil fuel burning. This
transfer must be halted. Signs of climate change can
already be seen in many places around the world with

impacts ranging from rising average temperatures,
melting of polar ice caps, more extreme weather events
and uncontrollable forest fires2. Now, at long last, the
international community is waking up to global warming
and is recognizing the threat that climate change poses to
humanity’s future.
The UN Framework Convention on Climate Change
(UNFCCC) was adopted in 1992 as a consequence of
worldwide concern over climate change. In 1997, it was
amended by an additional legally binding commitment,
the Kyoto Protocol. The Protocol sets goals for reducing
greenhouse gas emissions in industrialised countries but
includes few details on how to achieve them. For some, the
reduction targets governments agreed upon do not go far
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enough to stave off the dangers of global warming. It has
been calculated that even if the Protocol were ratified and
fully implemented, it will not moderate an expected
warming trend of 1.4˚C by 2050 by more than 0.05˚C. In
contrast, an immediate reduction of 60-80% below the
level of carbon dioxide emissions in 1990 is needed just to
stabilise atmospheric greenhouse gas concentrations3.
Given these considerations, the Kyoto Protocol goes only a
small way towards halting climate change. However, even
this small step is under threat as governments negotiate
the details of implementing the Kyoto Protocol: many
governments are working hard to exploit the vague
formulation of the Protocol to minimise emission
reduction obligations in industrialised countries. One of
the most controversial issues emerging in these
negotiations is the question of whether and to what extent
reductions of greenhouse gas emissions can be
substituted by planting trees.
There are two important links between forests and
climate change. First, forests play an important role in
regulating the earth’s temperature and weather patterns
by storing large quantities of carbon and water. Global
warming, which on a geological timescale is occurring in
the equivalent of a split second, is significantly upsetting
the balance of carbon and water stored in forest
ecosystems. Disruption to this intricate and poorly
understood web of interactions that governs both global
carbon fluxes and the very structure and composition of
forest ecosystems is likely to be devastating. The primary
responsibility of governments must therefore be to
protect the world’s remaining forests.
Second, global warming could negatively affect a
substantial proportion3 of existing forests: scientific
evidence suggests that forests will turn from carbon
stores to major sources of CO2 emissions as a result of
climate change. Increased deforestation with all its
associated problems is a predictable consequence of this
forecast.
The current intergovernmental debate on climate change
however, does not address these vital links between
forests and climate change but reduces forests to ‘carbon
sinks’. The sinks concept is based on the natural capacity
of forests to absorb carbon dioxide and temporarily store
carbon in trees, organic matter and soils. Fern believes
that the carbon sinks concept is fundamentally flawed
and scientifically unsound (see pp 12), but even leaving
these substantial objections aside, it is evident that trees
have been given a new selling point, a new market value.
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Unfortunately, the discussion so far has failed to consider
that marketing one single new commodity – carbon
credits – may come at the cost of a broad range of goods
and services that forests currently provide, particularly to
local communities and forest peoples. In these respects, a
future carbon market is likely to exacerbate the land use
conflicts often associated with industrial forestry.
Worsened conflicts in the wake of an emerging carbon
credits market are all the more likely as governments
continue to treat forests and large-scale tree plantations as
equal entities, while in reality, the only structural
similarity is that trees can be found in both. Large-scale
tree plantations provide very few environmental and
social services to local communities; on the contrary, they
are often associated with a long list of environmental and
social problems.And protests against this type of tree
plantation have been mounting around the world. Carbon
credits however, are likely to act as an additional incentive
to establish such large-scale tree plantations. Unless
governments explicitly exclude the option of obtaining
carbon credits from large-scale tree plantations, they run
the risk of increasing the potential for land use conflicts
in areas that will be covered by ‘Kyoto plantations’.
This briefing highlights and investigates some of the most
commonly used arguments in the ‘carbon sinks’ debate. It
also aims to demonstrate that ‘carbon sink credits’ won’t
work – not for forests, not for forest peoples and not for
the atmosphere – as long as the international community
does not address the social and environmental issues
associated with Kyoto lands, particularly large-scale tree
plantations.

2.

The true links between forests and climate change

There are two important links between forests and
climate change that are not addressed in the current
climate change debate.
The first link lies in the role forests play in regulating the
earth’s temperature and weather patterns by storing large
quantities of carbon and water. The amount of carbon
stored in old-growth forests is considerably larger than
the amount of carbon stored in intensively managed
forests: In the temperate zone, a secondary forest will
need some 150 - 250 years of undisturbed growth in order
to accumulate carbon stocks comparable to those in
primary forests4. In the tropical climate, managed
secondary forests are believed to need more than 150
years to accumulate carbon stocks comparable to those
found in primary forests5.
This fact is often overlooked in the current debate about
carbon sinks which focuses on forests’ capability to
sequester carbon rather as on the importance of forests as
major ‘storage rooms’ for carbon.Although sequestration
rates of young trees are very high, it will take more than a
century before these young forests have accumulated –
and thus temporarily removed from the atmosphere – a
similar amount of carbon than unmanaged old-growth
forests. Plantations in the tropics for example store 2050% less carbon in above-ground biomass than do
primary forests in the same climatic zone (Fölster, 1989,
FAO, 1981). In the temperate zones, production forests
store 40-50% less carbon than unmanaged, old-growth
forests6.

carbon market for sink credits. Both require world powers
to address the underlying causes of deforestation and
forest degradation – discussion items which have to date
been virtually absent from the climate talks.
The second link lies in the impact that changing weather
patterns and climate change will have on forests.A
temperature increase of even one degree Celsius will have
a strong impact on the composition and functioning of
today’s forest ecosystems. Global warming is believed to
negatively affect “a substantial fraction” of existing forests
and a third of today’s forests are likely to change their
species composition7.A temperature increase of three
degrees Celsius until 2100 would result in forest
ecosystems having to move 500 km towards the poles or
500 m in elevation in order to find the same climate
conditions8. Such distances are far beyond the average
rate of dispersal for individual tree species, let alone
entire forest ecosystems9.
Consequently, the broader the genetic diversity within
forest ecosystems, particularly within those species with
slow dispersal rates, the better the chances for forests to
cope with impending climate change. Scientific evidence
suggests furthermore that forests will turn from carbon
stores to major sources of CO2 emissions as a result of
climate change10. Increased deforestation with all its
associated problems is a predictable consequence of this
forecast.Any forest related activities in the Kyoto Protocol
should thus aim at maintaining the natural variability and
genetic diversity of forest ecosystems.

Given the vital role that forests play in storing carbon, it is
of utmost importance that measures under the Kyoto
Protocol focus on maintaining and restoring the capacity
of forests to store carbon. Two key issues are of central
importance in this context: protection of existing primary
forests and restoring degraded, intensively managed
forests to increase the amount of carbon stored in these
stands. Measures pertaining to both of these issues are
unlikely to be successful if linked to a roller-coaster
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3.

The Kyoto Protocol

In 1997, the Kyoto Protocol was adopted by the 3rd
Conference of the Parties (CoP3) as an additional legally
binding agreement to the Climate Convention. Under the
Protocol, industrialised countries agreed to limit or
reduce their greenhouse gas emissions by 5,2% below
1990 levels by 201211. The European Union accepted a
reduction target of 8%, the US 7% and Japan 6%. Nations
like Australia and Norway allowed themselves emission
increases. Russia decided its annual emission allowance
from 2008 to 2012 – the ‘first commitment period’ for
which emission targets have been agreed upon – should
be the same as it was in 199012.
To enter into force, the Protocol must be ratified by 55
countries accounting for 55% of the total carbon dioxide

emissions in industrialised countries. So far, 83
governments and the European Community have signed,
but only 24 countries – none of which is an industrialised
country subject to emission reduction targets – have
ratified it.
In general, the Kyoto Protocol adopted the principle of
burden-sharing (differentiated commitments for North
and South) whereby the industrialised countries, as the
main polluters of past decades, are the first to start
cutting their greenhouse gas emissions. It is likely
however, that countries in the South will have to accept a
limitation of their emissions in subsequent commitment
periods, e.g. after 2012.

Figure 1

Carbon dioxide emissions from fossil fuels by continent 1995
Sources: Royal Commission on Environmental Pollution, from: Vanessa Houlder: The Kyoto Protocol: Vital talks loom at The
Hague. Energy and Utility Review 5. Financial Times, September 29, 2000. German Advisory Council on Global Change
(1998): The Accounting of Biological Sinks and Sourcees under the Kyoto Protocol – A Step Forwards or a step Backwards for
Global Environmental Protection? Special Report 1998, Chapter 5.3.1Utility Review 5. Financial Times, September 29, 2000.
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Emissions are increasing rather than decreasing
Current emission trends paint a worrying picture:
emissions in those OECD countries listed in the Protocol’s
Annex B are projected to be 16% above 1990 levels in
201013. The Kyoto Protocol requires that this group of
countries be 6.6% below 1990 levels by 2010. Based on
these forecasts, Japan for example would have to reduce
its projected greenhouse gas emissions by app. 20% by the
end of 2012 – the ‘first commitment period’ – in order not
to exceed its agreed emission target14.

The thorny path – negotiating a ratifyable and
yet environmentally and socially sound Kyoto
Protocol
The 6th Conference of the Parties to the UN Framework
Convention on Climate Change (CoP 6) in November 2000
in The Hague was expected to be an important milestone
on the path to ratification of the Kyoto Protocol. However,
the meeting failed. The agenda for the climate summit
included a number of contentious issues and the
controversial views held by different parties on the issue
of carbon sinks played a key role in its failure.

Figure 2

In an effort to forge an agreement that would bridge the
wide gap of positions expressed at the climate summit,
the president of CoP 6, after intensive consultations with
the various parties, proposed a new “Consolidated
negotiation text proposed by the President” as a starting
point for negotiations at the resumed CoP 6 bis in Bonn in
July 2001 (Text available at the UNFCCC webpage
www.unfccc.de).
The text falls short of any meaningful measures to protect
forests.Worse, the provisions for carbon sinks credits
provide perverse incentives for the establishment of largescale tree plantations and business-as-usual industrial
forestry.With regards to the scale of potential carbon
credits, the president’s proposal, if adopted, would allow
an overall increase of emissions from fossil fuels instead
of a reduction below 1990 levels (For a detailed
quantitative analysis of the president’s consolidated
negotiation text see Greenpeace International (2001):
CoP 6 President’s Text.A quantitative Analysis.
www.greenpeace.org). The choice seems clear: Either the
carbon sinks provisions in the consolidated negotiation
text have to be drastically reduced or the Kyoto Protocol
will most likely be ineffective in terms of reducing
greenhouse gas emissions to the atmosphere.

Fern, based on data from IPCC (1990): First Assessment Report, IPCC (2001) Third Assessment Report

Global carbon flows
Estimated size of annual global carbon flows between atmosphere, oceans and terrestrial ecosystems compared with
emission reduction targets of industrialized countries of 250 Mt C/year for the period 2008-2012. Figures are averaged 19891998. The vertical bars in the diagram show the level of uncertainty at an estimated 90% confidence interval.
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The Flexible Mechanisms
Rather than relying on domestic action to meet the
modest targets contained in the Kyoto Protocol,
governments of the industrialized countries decided that
they needed ‘flexibility’ in achieving national emission
reduction targets. They therefore agreed to include three
flexible mechanisms in the Kyoto Protocol to ‘help’ them
achieve their obligations through carbon trading and
emission reduction activities abroad rather than
domestically.

procedures, reporting rules, monitoring guidelines and
the list of activities and technologies that would yield
credits have not yet been decided. One of the controversial
issues is whether or not credits can be gained from
‘carbon sink’ projects as the text of the Protocol is
ambiguous on this issue: whereas this possibility is
explicitly mentioned for Joint Implementation projects, it
is neither explicitly mentioned nor excluded from the
CDM text.

The Clean Development Mechanism
1. Emissions Trading: The emissions trading system
will allow industrialised countries to buy and sell
emission credits. Countries that keep emissions below
their agreed target will be able to sell the excess emission
credits to countries that find it more difficult or more
expensive to meet their own targets. One of the main
concerns is that the Kyoto targets of some countries are so
low that they can be met with minimal effort. These
countries could then sell large quantities of emission
credits (known as ‘Hot Air’). The rules of this trading
system have not yet been decided.
2. Joint Implementation (JI): This mechanism will
allow industrialised countries to gain credits for financing
emission reduction projects in other industrialised
countries. Reporting rules, monitoring guidelines and the
extent to which credits can be gained from ‘carbon sinks’
have not yet been decided.
3. Clean Development Mechanism (CDM): This
mechanism will allow industrialised countries to gain
credits for financing emissions reduction projects in
countries without emission targets. Project screening

The most important distinction between emission
trading and Joint Implementation on the one hand and
the Clean Development Mechanism on the other hand, is
that the CDM allows projects in countries that are not
subject to emission targets.Any project in the CDM
therefore increases the overall level of emissions in
industrialised countries. This is of particular concern
for ‘carbon sink’ projects as these projects will only
temporarily offset those additional emissions15.
Eventually, most of the carbon stored in trees and the
soil will be released again into the atmosphere when
forests and plantations burn, trees decay, are harvested
or when the area is converted to other uses. This release
is likely to occur well before the additionally released
CO2 from fossil fuel burning has lost its impact as
greenhouse gas in the atmosphere.
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The Clean Development Mechanism was added at a late
stage of the negotiations that culminated in the Kyoto
Protocol. The CDM goes back to a Brazilian proposal to
create a “Clean Development Fund” as part of the Kyoto
Protocol. This proposal, supported by G-77/China, was
based upon penalizing those industrialised countries not
complying with the emission targets set in the Kyoto
Protocol. The resources of the fund were to be made
available to non-industrialised countries for use in climate
change mitigation projects (90%) and projects to help
countries fight the consequences of climate change, such
as floods, droughts – the so-called adaptation projects.
Industrialised countries opposed this idea. The Clean
Development Mechanism was created as a compromise.
Unlike the fund, the mechanism is not linked to
compliance of industrialised countries with their
emission targets; rather, it aims to achieve climate change
mitigation through a market-based approach:
industrialised countries receive emission rights in
exchange for financing emission abatement projects in
the South.

The role of forests in the Kyoto Protocol
Both the Climate Convention and the Kyoto Protocol
acknowledge the role and importance of forests as ‘sinks
and reservoirs’ of carbon.Article 4 of the Convention calls
on parties to safeguard sinks such as forests and Article 2
of the Protocol adds the call for sustainable forest
management16.
However, during the negotiations of the Kyoto Protocol
some governments, notably the USA, insisted that they be
allowed to substitute some of their emission cuts by
planting or protecting trees, linking forests to the flexible
mechanisms. This paved the way for industrialised
countries to gain emission credits in return for forestrelated activities.

How much of their reduction obligations industrialised
countries will allow themselves to gain through ‘carbon
sinks’ will depend mainly on decisions taken on three
different articles of the Kyoto Protocol:
Article 3 defines for which domestic emissions
industrialised countries have to produce inventories
during the ‘first commitment period’ (2008-2012).
The Protocol currently requires tracking greenhouse gas
removals and emissions from afforestation, reforestation
and deforestation activities since 1990. Article 3.3 allows
industrialised countries to receive credits or debits
(deforestation) for these activities in their own country.
The article further states that changes in carbon stock
have to be measured verifiably. Article 3.4 allows
industrialised countries in the second and subsequent
commitment periods to include additional activities into
the inventories and make them available for crediting if
the carbon stock changes can be measured verifiably.
Exactly which activities this will involve remains to be
decided; forest management, planting windbreaks and
shelterbelts, cropland management and urban land
management are some of the options suggested by
parties. Government positions differ on whether
methodologies exist to adequately address issues of
uncertainty and verifiability and whether additional
activities should be creditable already in the ‘first
commitment period’.
Article 6 defines Joint Implementation (JI) as a
mechanism for industrialised countries to meet their
emission reduction obligations.‘Carbon sinks’ are
explicitly included in this article as an eligible project
category, provided that the resulting reductions are
“additional to any that would otherwise occur” and that
the changes in carbon stock are verifiable.

Article 12 defines the Clean Development
Mechanism (CDM). The purpose of the CDM is both to
achieve sustainable development and to contribute to
stabilizing greenhouse gas concentrations in the
atmosphere at a safe level. In order for projects to be
eligible under the CDM, they must meet inter alia the
following criteria: They must be measurable, they must
have long-term beneficial impact on climate change and
be additional to any activity that would occur in the
absence of the project.A decision has to be taken whether
‘carbon sinks’ projects will be eligible as the text neither
explicitly includes nor excludes ‘carbon sinks’. Two main
issues of discussion have been those of “leakage”
(describing the possibility of shifting deforestation to
another area) and of “permanence” (describing the fact
that carbon stored in vegetation and soils can be released
at any time and carbon dioxide emissions are therefore
only temporarily avoided).
Under the Protocol, for every tonne of carbon captured
through ‘carbon sink’ activities, an additional tonne of
carbon from fossil fuel can be released to the atmosphere.
To determine whether or not forest-related activities are
eligible for carbon credits, the terms forest, deforestation,
afforestation and reforestation have to be defined.
The definition of forests is the most contentious one, as
the other three definitions are based upon this definition.
Negotiations so far suggest that parties are likely to
choose a forest definition based on the FAO definitions17,
thereby ignoring the advice of the Intergovernmental
Panel on Climate Change (IPCC) on this issue, which in its
special report clearly describes the short-comings of the
FAO definition for the purpose of carbon accounting
under the Kyoto Protocol18.

NGO criticism of FAO definition for forests and deforestation
Many NGOs have long criticized the FAO definition for forests that describes a forest based on one single
characteristic – crown cover. This makes the definition unsuitable to measure forest degradation and deforestation
because any area with a canopy cover above 10% is considered a forest. Furthermore, in the FAO definition tree
monocultures with exotic species are considered “planted forests”, a notion which NGOs have been challenging on
the basis that the only similarity between a forest and a tree plantation is that trees can be found in both.
Structurally and in terms of their social impacts and environmental complexity forests and tree plantations are
considered to be fundamentally different.
The forest definition in recent versions of the negotiation text for the resumed CoP6 is even more problematic than
the FAO definition because it not only includes “all plantations...” but also covers “...areas normally forming part of the
forest area which are temporarily unstocked as a result of human intervention or natural causes but which are expected to
revert to forest.” This implies that clearcutting is no longer considered a form of deforestation.
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The scientific uncertainty of ‘carbon sinks’
The carbon sink concept is lacking “widely accepted definitions, methods and data for counting
sinks. Even if nations could agree on the necessary procedures, there would still be enormous
potential for cooking the books – only a monitoring system larger and more intrusive than
anything ever attempted under international law could settle the inevitable disputes. Moreover,
the carbon content of forests and soils varies naturally – decades of monitoring would be
needed to be certain that a ‘sink’ was not merely transient and deserved full credit.Yet the
commitment periods under international law are typically much shorter, such as the five-year
‘commitment period’ of the Kyoto Protocol.”
David Victor, The Collapse of the Kyoto Protocol and the Struggle to Slow Global Warming (Princeton,
2001), pp. 8-9.
“The amount of carbon in the fossil fuels still to be dug up and burned (over 4,000 gigatonnes)
swamps both the carbon pool in the atmosphere (720 gigatonnes) and the carbon pool in the
terrestrial biosphere (2,000 gigatonnes).”
Science, 13 October 2000.
“The current state of knowledge regarding carbon sources and sinks cannot determine the
levels and flows of carbon with sufficient accuracy to form the basis for the Protocol and any
viable trading scheme.”
Nilsson, Sten, : Options, International Institute for Applied Systems Analysis, Laxenburg, Austria, Autumn
2000, p.1.
“Uncertainty in estimates of the carbon balance in Canada’s forests could be greater than
1000% if even seemingly small factors such as increased CO2 levels in the atmosphere are not
taken into account. That is, estimates of carbon sequestration can be affected by a factor of 10
just by new discoveries. Climate change (temperature alone) and changes in CO2 concentrations
themselves made a difference in estimations of Net Primary Production during 1980-96 of 3%
and 2% annually, while taking account of the secondary climate change effect of increase in
growing season length changes estimates of C sink over that period by 38%. Even with
proposed methods uncertainty would still be up to 50%, even not counting certain
uncertainties such as effects of thaw depth on soil respiration, etc.“
Wenjun Chen, Jing Chen, Jane Liu, Josef Cihlar, “Approaches for Reducing Uncertainties in Regional Forest
Carbon Balance”, Global Biogeochemical Cycles 14, 3, 827-838, Sept. 2000, p. 833.
“Global warming itself will affect future carbon flows from and into forests. Climate change, for
example, is likely to increase respiration, turning plantations into net sources of CO2, and
changes in the advent of the dry season may mean fires which devastate many large tracts of
forest such as that of the Amazon. (Hadley Centre.) The uncertainties surrounding the likely
course of global warming itself augment enormously the uncertainties which already surround
the relevant numbers. This alone renders ludicrous the idea of confidently assigning in advance
a single number to the long-term ‘carbon effects’ of forestry schemes”.
“Forestry is an “insecure way of storing carbon out of harm’s way.”
Will Steffen, Swedish Royal Academy of Sciences, chair of the International Geosphere-Biosphere
Programme
“We cannot compare the effectiveness of fossil fuel with land-use change and forestry activities
with respect to reduced emissions.”
IIASA, “Full Carbon Account for Russia”, Interim Report IR-00-021”, 22 August 2000, p. 115.
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4.

Why carbon sinks won’t help to stop climate change
or forest destruction

Some believe that the Kyoto Protocol’s flexible
mechanisms can provide the funding that is urgently
needed for forest conservation and the promotion of good
forest management.
Most NGOs and Indigenous Peoples’ Organisations,
however, feel the problems and dangers associated with
the concept of ‘carbon sinks’ outweigh the potential
benefits of linking forests with a mechanism for trading
carbon emission rights.
Those who favour the inclusion of ‘carbon sinks’ in the
flexible mechanisms argued in the run-up to CoP6 in The
Hague that at long last,‘environmental services’ that
forests provide will be paid for. They also believed that
including ‘carbon sinks’ in the flexible mechanisms would
provide funding for forest conservation projects and they
pointed out the potential benefits of forest-related
projects for local people. The potential negative effects on
forests, biodiversity or local people of such ‘carbon sinks’
projects are to be addressed by the development of clear
guidelines and standards. Chances to fund conservation
projects through CDM funding however have all but
vanished because the negotiating texts that emerged at
and since The Hague suggest that carbon credits will be
granted for afforestation and reforestation but not for
conservation projects.
Those who oppose the inclusion of ‘carbon sinks’ argue
that tying up lands in the South for decades to come so
the North can continue emitting greenhouse gases
amounts to a new form of colonialism – CO2lonialism.
They believe that including ‘carbon sinks’ will stifle the
switch to already existing renewable energy technologies.
They point out that intergovernmental discussions have
resulted neither in the Convention on Biological Diversity
nor in any other intergovernmental forum in guidelines
that would both safeguard forest biodiversity and forest
peoples’ rights. The chances of agreeing on them in an
international agreement that focuses on climate change
thus seem slim. Furthermore, projects that safeguard
forest biodiversity and respect forest peoples’ rights will in

most cases not be the same projects that deliver cheap
and easy carbon credits. It is therefore very unlikely that
governments will reach consensus on sound criteria and
at the same time maintain investors’ interest in ‘carbon
sinks’ projects promising to deliver sizable quantities of
carbon credits.
At the heart of these different positions lies the question
of whether or not deforestation can be stopped without
addressing the political issue of who has the right to
decide how forests are being used.
Fern believes that no carbon credits should be granted for
‘carbon sink’ activities in the Clean Development
Mechanism and should be limited in Joint
Implementation for the reasons elaborated on in the rest
of this chapter.

4.1 Flaws in the carbon sinks concept
Carbon sequestered or stored above-ground is
not equivalent to carbon stored in fossil fuel
There are several reasons why using forests or plantations
for carbon sequestration is associated with risks (see page
8). From a biological point of view, the main concerns
with regards to carbon accounting are:
Carbon is only stored temporarily and can be released at
any time through the natural and social processes
mentioned below. This results in the lack of “permanence’’
of carbon storage in ‘carbon sinks’.
The basic idea of ‘carbon sinks’ is that a given amount of
carbon dioxide is removed from the atmosphere and
stored in or on the surface of the Earth, under the
assumption that this given amount of carbon dioxide will
remain stored in the same stable way as the carbon locked
up in reserves of oil, natural gas or coal beneath the
ground – for centuries to come. But forests and tree
plantations might burn, the biomass may decay, the trees
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might be logged or the land could be converted to other
uses.All of these activities result in the release of the
carbon stored both above and below ground. They are also
in many cases beyond government control: more than
50% of the timber exported from for example Brazil,
Indonesia and Cameroon has been logged illegally and
the forest fires in 2000 in the US showed that even
technically advanced countries can often do little to
prevent or stop forest fires.
The temporary nature of forests as ‘carbon sinks’ also
poses the question of liability: Who will have to make up
for credits that have resulted already in additional
emissions but are subsequently lost due to forest fires or
other natural phenomena? What happens if the project is
over and land is converted to other uses? In those cases,
the carbon will be returned to the atmosphere as though it
had never been captured, increasing the overall emission
level in the atmosphere.
‘Carbon sink’ projects may increase deforestation outside
the project area. The carbon allegedly captured through
the ‘carbon sink’ project will be released when
deforestation activities are merely relocated to areas
outside the project boundaries. This process is described
as “leakage” in the climate context.
In many cases, lands taken over for ‘carbon sink’ projects
will have been used in one form or other before the start
of the project.A logging company may have had cutting
rights for a forest that is to be dedicated to a ‘carbon sink’
project. The logging company is compensated for giving
up the logging concession and signs an agreement not to
buy a new logging concession elsewhere with the money
received in compensation. Considering the structure of
the logging industry, monitoring that the cut is not
increased outside the ‘carbon sink’ project boundaries
could only happen if the logging company would agree to
disclose the entire company cut.
Measuring biological activities, in particular carbon
sequestration rates, involves methodologies with high
uncertainties.
Biological activities are difficult to measure and assess
accurately. For many activities, including carbon
sequestration, estimating and measuring uncertainties of
50% or more are common. Uncertainties related to the
methodology used could thus be bigger than the carbon
stock changes measured. This poses the question of how
to verifiably assess and determine how many carbon
credits can be obtained from a ‘carbon sink’ project.
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Climate Change may soon turn forests from
sinks into sources
In its First Assessment report, the IPCC estimated that on
average, one-third of the world’s forests will be adversely
affected by global warming. These changes will also
influence many biological processes linked with carbon
sequestration and the capacity of forest to store carbon.
These findings have been confirmed in the IPCC’s Third
Assessment Report, released in February 2001.
Furthermore, the focus on ‘carbon sinks’ in the Kyoto
Protocol ignores the important role forests play in storing
carbon.

4.2 Carbon sinks in the Kyoto Protocol’s
flexible mechanisms
Subsidising industrial tree plantations
In the context of the Kyoto Protocol, millions of hectares
of land would have to be taken over in any attempt to
counteract even a small fraction of carbon dioxide
emissions in the North. Negotiations to date on this issue
suggest that a substantial part of these activities would be
afforestation and reforestation activities resulting in the
establishment of tree plantations, many of which are likely
to be large-scale.
There are comparatively few cases where large-scale tree
plantations have been established on ‘degraded land’.
Often, large-scale tree plantations replace forests and are
thus a direct cause of deforestation. This means that
before large-scale tree plantations become a temporary
‘carbon sink’ they in fact release carbon previously stored
in the forests and forests’ soil they replace. This is of
particular concern in cases where primary forests are
destroyed to make way for large-scale tree plantations, as
is the case in Indonesia, Malaysia and Chile among others.
The carbon balance is thus negative because most forests
and forests’ soils store significantly more carbon per
hectare than any plantation. Recent reports by Friends of
the Earth, Norwatch and the World Rainforest
Movement19 suggest that the ‘carbon sink’ debate is
already promoting the establishment of large-scale tree
plantations in the name of climate change mitigation.
Large-scale tree plantations are a threat to communities
the world over. Such plantations typically are eucalyptus
or pine monocultures of trees bred for rapid growth,
uniformity and high yield of fiber. Planted in even-aged
stands, this type of plantation requires intensive
preparation of the soil, fertilization, regular spacing of
trees, mechanical or chemical weeding, use of

pesticides and mechanized harvesting in short rotations.
Due to the rapid growth of the species planted, they draw
heavily from local water resources, which often result in
drastic changes of the local water regime. Generally, largescale tree plantations lead to loss of biodiversity on the
lands they occupy because of their uniform structure and
the use of non-native species in monoculture. In many
cases in the South opposition against large-scale tree
plantations has also been met with violence and
oppression20.

A new wave of colonialism – CO2lonialism
Every ‘carbon sink’ credit is a disincentive to end fossil
fuel exploration to meet Northern energy demands. This
is likely to slow down the inevitable shift towards
renewable energies in North and South. Decisions about
‘carbon sinks’ in the Clean Development Mechanism will
have far-reaching consequences for the South for the
following reasons.
First, the ‘carbon sinks’ debate has already stifled progress
in discussing the potential of the CDM to provide for a
transfer of renewable energy technologies through the CDM.
Second,‘carbon sinks’ in the CDM will increase the
historical carbon debt the North owes the South. Opening
up the CDM to ‘carbon sink’ projects will allow
industrialised countries to continue using more than their

fair share of ‘natural resources’ and superimpose this
historic inequality onto the land: The more greenhouse
gases a country emits the more land it will be entitled to
occupy to make up for its emissions – a concept regarded
by many as a new form of colonialism.
Third, lands dedicated to ‘carbon sink’ projects today will
not be available to countries in the South should they want
to change the way they use the land in coming decades.
These lands will be locked up in a contractual agreement
securing the area to providing emission rights to the
North rather than contribute to meeting the (subsistence)
needs of people in the South. This is only exacerbated
when ‘carbon sink’ projects result in large-scale tree
plantations or when a project is carried out in areas where
land use and land tenure rights are under conflict.
Last, dedicating lands to ‘carbon sink’ projects today to
provide emission rights to industrialised countries could
ultimately put Southern countries at a disadvantage
should they be subject to emission targets in the future.

Undermining forest peoples’ rights and
marginalising communities
‘Carbon sink’ projects in the Kyoto Protocol will have
profound consequences for forest peoples: Many of the
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Excerpts from “CO2lonialism: Norwegian Tree Plantations, Carbon Credits and Land Conflicts in
Uganda”, and “Carbon Upsets: Norwegian Carbon Plantations in Tanzania,” two reports published by
Norwatch in April and July 200021.

As it happened, two days after the Kyoto Protocol had been adopted, a Norwegian company, Tree
Farms, arranged a private placement that increased the company’s capital stock from NOK 990,000 to
NOK 13 million (USD 1.4 million). Five months later, the company invited outside investors to buy
shares. One third of the new shares were bought by TRG, a company controlled by the Norwegian
billionnaire Kjell Inge Røkke. The potential trade in carbon credits has already become part of
political brokering in industrialised countries, in Norway for example in the debate over a new
conventional gas-fired power plant: Parties in favour of the proposed power plant argue that the
project will be environmentally friendly because the company will offset their emissions through the
future purchase of carbon credits – most likely using their first-buy option for carbon credits from
Tree Farms plantations in Africa. Two of the Tree Farms projects were inspected by Norwatch earlier
this year. The excerpts below are meant to give an impression of the realities of ‘carbon sink’
plantation establishment in the South:

Uganda
“Everyone living and farming inside our area are illegal intruders. But we don’t want to do the dirty
job chasing them out.We have told the forest authorities quite clearly that this is their responsibility.”
Managing Director of Tree Farms, Odd Ivar Lovhaugen. Op.cit, pg 14. 8000 people are faced with eviction from
the land occupied by the tree plantation.
“Please ask the Norwegian owners to allow us to continue to live here by making our subsistence from
fishing and farming.We have nowhere else to go. Tell them that we are human beings.” Ratif
Nakumunsana, fisherman and farmer. Op. cit., pg 16.
“We just have to admit that we know nothing about the trade in CO2 credits, neither how it will
function not how much the foreign investor will profit from it.” Acting Deputy Commissioner for Forestry,
Ignatius Oluka-Akileng. Op. cit. pg. 11.

Tanzania
“Some would claim, I guess, that the annual rent of USD 1.9 per hectar is quite low, but of course, we
wish to run profitable business. Preferably, we would like the land rent to be reduced even more,
thereby minimalising the risk of the project.” Managing Director of Tree Farms, Odd Ivar Lovhaugen. Op.cit,
pg. 11.
“When the company arrived, many inhabitants were sceptical about giving away our land areas. But
after being told about all the benefits of the project, the village council agreed to cede the lands we
were not cultivating.” Mapanda Village Council. Op. cit., pg. 14. Evidence from similar experiences of local
communities the world over suggests that it is very unlikely that the village council was provided with impartial
information or was informed about the impacts associated with large-scale tree plantations.
“When we asked about the salaries, the company told us that the money came from a place far away
and that it was nothing that could be done about it.” Op. cit., pg 15; Villagers of Uchindile working as casual
workers for Tree Farms at less than the governments minimum wage. They earn one US dollar per day at the time
of the visit in May 2000 and had been waiting for several months for these unpaid salaries.
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‘carbon sinks’ projects will be located on lands where
forest peoples’ land rights and customary land use have
not been recognised to date.Yet, forest peoples are not
even mentioned in the Climate Convention. Neither the
Convention nor the Protocol or the current negotiating
text on ‘carbon sinks’ include any direct reference to
Indigenous Peoples, forest dwellers or local communities.
It seems likely under these circumstances that ‘carbon
sink’ projects will not guarantee or strengthen forest
peoples’ or local communities’ rights to their lands and
natural resources.

Declaration of the First International Forum of
Indigenous Peoples on Climate Change:
…“Our intrinsic relation with Mother Earth obliges us to
oppose the inclusion of sinks in the Clean Development
Mechanism (CDM) because it reduces our sacred land
and territories to mere carbon sequestration which is
contrary to our cosmovision and philosophy of life. Sinks
in the CDM would constitute a worldwide strategy for
expropriating our lands and territories and violating our
fundamental rights that would culminate in a new form of
colonialism. Sinks in the CDM would not help to reduce
GHG emissions, rather it would provide industrialised
countries with a ploy to avoid reducing their emissions at
source.”22…
Furthermore, land that policy makers perceive as
degraded or unproductive is often an important resource
to the poorest members of rural society. Experience in
many countries in the South has shown that large-scale
tree plantations, often backed by foreign capital, result in
the displacement of local people. Because large-scale tree
plantations generally create fewer jobs than the
agricultural activities they replace, local people who used
to live off the land are left with the choice between

“This [‘carbon sinks’] may develop into a new form of
colonialism. Tree planting in Uganda and other poor
countries must primarily seek to meet the needs of the
country and its people, not the needs of the
‘international community’. If this can be combined, it’s
ok, but experience from similar initiatives shows that
local interests, local needs, and traditional land rights
are easily pushed aside, and that land conflicts emerge
as commercial interests from the outside enter.”
Visiting Advisor to the Uganda Forest Authorities, Trygve
Refsdal. In: Harald Eraker (2000): CO2lonialism: Norwegian
Tree Plantations, Carbon Credits and Land Conflicts in
Uganda. Norwatch, Oslo. Page 30.

becoming plantation workers or migrating to the cities’
shanty towns.

Further forest loss and the loss of
biodiversity
One of the basic concerns about reducing forests to
‘carbon sinks’ is that the types of forest that allegedly yield
maximum absorption of carbon are not optimal for
biodiversity and vice versa. For maximum sequestration
the imperative is to plant fast-growing trees, densely
packed and typically monocultures of eucalyptus, acacia
or pine. This is not what is needed to maintain and
safeguard biodiversity.
With regards to afforestation and reforestation activities,
choosing the wrong species and establishing even-aged
stands of trees can – and often does – gravely affect the
livelihoods of local communities and biodiversity.With
regards to forest conservation, the inclusion of forests into
the carbon market has so far failed to address the
underlying causes of forest loss. Inequality of land
ownership, the lack of recognition of forest peoples’
rights, unsustainable consumption levels of forest
products in the North, the inequality in the world trading
system, and the dominance of timber values in forest use
have been identified as the main underlying causes of
deforestation and forest degradation23. Despite several
initiatives to halt deforestation during the past two
decades, forests are disappearing at an ever-increasing
rate and the failure to address the underlying causes and
macro-economic conditions of forest loss is seen as one of
the main reasons why so many initiatives that set out to
curb deforestation, failed.
Governments at the 5th meeting of the Conference of the
Parties to the Convention on Biological Diversity (CoP5 of
the CBD) expressed their concern about the potential
negative impact of decisions taken regarding forests and
‘carbon sinks’ in the context of the Kyoto Protocol. The
parties to CoP5 of the CBD “urge the United Nations
Framework Convention on Climate Change, including its
Kyoto Protocol, to ensure that future activities of the
United Nations Framework Convention on Climate
Change, including forest and carbon sequestration, are
consistent with and supportive of the conservation and
sustainable use of biological diversity”. It is imperative
that governments who have signed both the Climate
Convention and the Convention on Biological Diversity24
ensure coherence between those agreements.
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To date, governments have neither adequately considered
the impact of potential forest-related activities
undertaken in the context of the Kyoto Protocol on forest
biodiversity and forest peoples nor have they conducted
an evaluation of ‘Activities Implemented Jointly’ to ensure
lessons from forest-related projects during this pilot
phase are taken into consideration.

Special report on ‘carbon sinks’ gives
inadequate advice to policy makers
In 1998, governments requested the Intergovernmental
Panel on Climate Change to examine the scientific and
technical state of understanding of issues relevant to
‘carbon sinks’. In 2000, the IPCC presented a voluminous
special report on “Land Use, Land Use Change and
Forestry”25. However, a number of issues central to
‘carbon sinks’ were not considered by the panel, remained
unanswered or were dealt with in a highly controversial
manner.
The most important short-coming of the report is that it
did not consider the social impacts of land use and
forestry activities. The 377-page report contains merely
three short paragraphs stating the importance of

Figure 3

assessing the social implications of ‘carbon sinks’ projects
but then fails to assess these impacts. Governments have
consequently been provided with only part of the
information and analysis needed to ensure
environmentally and socially sound decisions will be
taken in relation to ‘carbon sinks’.

How industrialised countries will sink the
Kyoto Protocol
Recent analysis by Greenpeace on the various options
related to ‘carbon sinks’ that are under discussion in the
climate negotiations suggests that “in the case of full
participation by all Annex B Parties the inclusion of sinks
under Articles 3.4, 6 and 12 is likely to result in an
increase in the allowed emissions in 2008-2012 of about
3.6%” 26.The assessment comes to the conclusion that
this would result in an overall emissions increase of about
0.6% above 1990 levels and that for the OECD group of
countries in Annex B of the Protocol, there is likely to be
an increase in the allowed emissions by about 3.9% due to
the inclusion of sinks. This would reduce the effective
target from a 4.7% reduction to about a 0.8% reduction
relative to 1990 emissions.

Greenpeace International (2001): CoP-6 President’s text. A Quantitative Analysis. Amsterdam, June 2001

Reduction targets Kyoto Protocol 1997
Reduction targets from 1990 to 2008 – 2012 for industrialised countries for fossil fuels and other industrial greenhouse gas
emissions due to the inclusion of sinks.
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5.

Conclusions and recommendations

5.1 Why carbon sinks should be excluded
from the Kyoto Protocol’s flexible
mechanisms
Fern urges governments not to include ‘carbon sinks’ in
the Clean Development Mechanism and limit credits from
‘carbon sink’ activities elsewhere in the Protocol to those
that are verifiable with narrow uncertainty limits because
The concept of carbon sinks is scientifically unsound:
– the uncertainties related to current methodologies
result in margins of error that are often larger than the
actual change in carbon uptake and release that is being
measured
– natural climate variability alone appears to have
resulted in the carbon balance between carbon uptake
and release in terrestrial ecosystems oscillating over more
than 1Gt C during the past 60 years (total emission
reduction obligations of Annex 1 countries in the first
commitment period (2008-2012): 250Mt C)
– it assumes without credible proof that methodologies
exist that can distinguish between human-induced
changes in carbon stock (the only ones for which carbon
credits could be claimed) and those changes in carbon
stocks resulting from natural phenomena (effects of
increased nitrogen and CO2 fertilization etc.)
– it assumes without credible proof that social variables
affecting the carbon balance of terrestrial ecosystems in
cases of changes to land use can be measured, monitored
and controlled.
The current negotiating text provides perverse incentives
that are likely to exacerbate the global forest crisis
The proposed forest definition continues to confuse
forests with tree plantations. This is a major shortcoming
given that large-scale tree plantations are already
expanding, often associated with the destruction of
primary forests.Any incentive to further accelerate the
pace of establishment of large-scale tree plantations will
only exacerbate deforestation.
Climate talks have up to this point ignored the underlying

causes of deforestation and forest degradation. Taking
decisions pertaining to land use, land use change and
forestry without consideration of these underlying causes
and of the lessons from more than a decade of failed
intergovernmental initiatives to halt the forest crisis will
do little to reverse this worrying trend. On the contrary,
the proposals discussed under the Kyoto Protocol may
even worsen the situation because they provide perverse
incentives for the establishment of large-scale tree
plantations and fail to put in place adequate measures to
protect forests from the expected negative impacts that
climate change will have on forests.
Within the context of the Kyoto Protocol, only humaninduced activities warrant carbon credits – ecologically
advantageous natural regeneration may be replaced by
planting even in those areas where forests already exist
and natural regeneration should be the method of choice.
Even if governments agreed to include biodiversity
provisions into the agreement, these provisions might be
difficult to implement and monitor effectively.
Carbon credits will only increase the threat climate change
poses to forests
Carbon credits will further increase CO2 concentrations in
the atmosphere because they justify the continued release
of carbon stored in fossil fuels in exchange for temporary
sequestration of carbon in biomass.Attempts to address
the lack of permanence associated with above-ground
carbon sequestration fail to recognize that CO2, once
released into the atmosphere, remains active as a
greenhouse gas for about 100 years.
Perverse incentives are likely to reduce the genetic
diversity of tree species (planting instead of natural
regeneration, potential use of genetically engineered
varieties that are bred for maximum carbon uptake but
potentially ill-suited to adapt to a changing climate). This
would further reduce the capacity of forest ecosystems to
adapt to climate change.
Granting credits for carbon sink projects in the Clean
Development Mechanism will allow an increase of overall
greenhouse gas emissions in industrialised countries.
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Carbon sinks concept likely to lead to a new wave of
colonialism – CO2lonialism
Land in the South would be locked up in long-term land
leases to provide carbon credits so the North can continue
to pollute. The consequences for continued overconsumption and pollution by the North are born first
and foremost by forest peoples and local communities in
the South.
Should countries in the South have to commit to emission
targets in a future commitment period, they will have
given away the cheapest options to fulfill their obligations
to companies in the North. Once they accept emission
targets, countries can automatically trade carbon credits
through Joint Implementation projects and fulfill part of
their obligations through Land Use, Land Use Change and
Forestry activities (Art. 3.3 and 3.4), but as space for
carbon sink projects is limited, many of the potential
carbon sinks lands will have been signed over in longterm agreements to Northern interests during the first
commitment period - most likely for a fraction of the
value that carbon credits might render on the emerging
carbon market (see examples of Uganda, Tanzania).
The Kyoto Protocol lacks any direct reference to forest
peoples’ rights and there is do date no guarantee that
‘carbon sink’ projects will respect forest peoples land
rights and land use rights.
Forests play a vital role in mitigating weather extremes
and, as major stores of carbon and water, in the global
carbon cycle. Maintaining and restoring intact forests is
thus of utmost importance to stem the extremes of
climate change.Achieving this task requires substantial
additional financial commitments from industrialised
countries as the main actors responsible for the increase
of greenhouse gases in the atmosphere. These funds
should be provided without link to the flexible
mechanisms as this would, among others, require reliance
on scientifically unsound methods of measuring and
monitoring changes of carbon uptake and release from
forest ecosystems. In the case of the Clean Development
Mechanism, it would also allow industrialised countries
to release additional carbon from fossil fuels above and
beyond their emission targets while the carbon
sequestered in exchange would be stored only
temporarily.
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5.2 Recommendations
The Kyoto Protocol must ensure that measures to
address climate change will not further threaten
forests nor rely on planting trees to fix the manmade crisis of global warming.
Given the vital role forests play in the formation of
global climate patterns, maintaining and restoring
healthy forests is of utmost importance to
addressing climate change. The safest way to avert
the danger that climate change poses to forests
worldwide is to address the root cause of this threat:
excess greenhouse gas emissions in industrialised
countries. Drastic reductions of greenhouse gas
emissions in industrialised countries must thus be
at the heart of any credible agreement to address
climate change.
Even if most of the outstanding technical issues
pertaining to carbon sinks in the Kyoto Protocol
were resolved, there are a number of reasons not to
include forests any further in the Kyoto Protocol’s
flexible mechanisms and limit their use where they
are already listed as an option. Many things can –
and probably will – go wrong with ‘carbon sink’
projects:
Where forests have been included already as an
option to achieve emission reduction targets, credits
from ‘carbon sink’ activities should be limited to
those that are verifiable with narrow uncertainty
limits.
Large-scale tree plantations should be explicitly
excluded from providing carbon credits due to their
negative impacts on many local communities and
biodiversity.
Governments should use the precautionary
approach and not include ‘carbon sinks’ in the Clean
Development Mechanism because in addition to the
general concerns listed above, temporary storing
carbon through a CDM project leads to additional
permanent emissions in industrialised countries.
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