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Introduction
Although many countries have large regulatory markets for emission credits, Canada
and the United States do not have legal requirements for most businesses to reduce
their greenhouse gas emissions. But as awareness and concern about climate change
enter the mainstream, more and more individuals and companies are voluntarily
turning to “carbon offsets” as a way to reduce their carbon footprint, creating a rapidly
growing voluntary market.
Buying a carbon offset allows the purchaser to claim “credit” for a reduction in the
amount of greenhouse gases in the atmosphere that was achieved through activities
elsewhere. These carbon offsets can then be counted against the emissions resulting
from the purchaser’s own activities. Because it is often impractical or expensive to
directly reduce one’s own emissions of greenhouse gases to zero, the purchase of offsets
is often a critical component of plans by businesses, organizations, and individuals
seeking to go “carbon neutral”.
Most activities funded through the purchase of carbon credits on the voluntary market
can be divided into two primary types: 1) activities that reduce fossil‐fuel use and, 2)
tree‐planting projects, as trees remove carbon dioxide from the atmosphere and store it
as biomass (e.g., trunks, limbs, roots, bark, leaves, and seeds, etc).
Both of these types of activities can claim benefits for the climate, but the fundamental
differences between them must be understood in order to make informed decisions
about purchasing carbon credits. This report will explore the implications of these
differences for the voluntary carbon market and examine whether a tonne of carbon
sequestered and stored in plant biomass can be treated as equivalent to a tonne of
carbon that remains locked up underground in the form of fossil fuels (i.e., as oil,
natural gas, or coal deposits), and whether carbon stored in plant biomass can truly
offset carbon from fossil fuels that is taken out of the ground and released into the
atmosphere.
This report compares the effectiveness of these two main types of carbon offsets based
on the following performance criteria:
1. Permanence: Will the gains achieved from the offset project last for the many
centuries required?
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2. Quantification: Can the emission reductions achieved by offset projects be
accurately and transparently calculated?
3. Sustainability: Do the offset projects advance, rather than conflict with, other
sustainability goals?
4. Additionality: Does the purchase of the offsets result in reduced greenhouse
gases in the atmosphere (either through reduced emissions or increased
removals) than would have happened otherwise, or would these results have
happened anyway?
5. Leakage: Will the gains achieved by the offset project simply result in emissions
increasing or carbon storage decreasing in another location, so that the overall
net gain is reduced or eliminated?

Why Carbon Offsets?
The most effective means by which businesses, organizations, and individuals can
reduce their contribution to the greenhouse gases (GHGs) that cause global warming is
by reducing their reliance on fossil fuels for energy. This is because burning fossil fuels
(e.g., oil, natural gas, and coal) for transportation, heating, and other energy purposes
releases most of the greenhouse gases that cause global warming. A direct reduction in
greenhouse gas emissions can be best achieved through greater energy conservation,
increased energy efficiency, or switching to renewable sources of energy (e.g., solar or
wind power) that produce much fewer or no greenhouse gases at all. However, even
with such efforts, many individuals, organizations, and businesses can find themselves
with some remaining emissions that are difficult or next to impossible to reduce.
One way to take responsibility for these unavoidable emissions is to offset them by
purchasing carbon credits or offsets. Carbon offsets are simply reductions in
greenhouse gas emissions claimed by one party that are achieved by another party
located elsewhere. The purchaser of an offset does not participate directly in the GHG
reduction efforts. Rather, the reductions achieved are quantified as credits, assigned a
monetary value, and sold to purchasers, who thereby receive both the exclusive right to
count these offsets against their own GHG emissions, and a confirmation that the
reductions purchased actually occurred.
Trading in greenhouse gas offsets makes sense both in terms of fighting global warming
and economics. Greenhouse gases quickly diffuse around the globe once they enter the
atmosphere, thus the specific place on Earth in which GHG reductions or removals
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The Kyoto Protocol
One hundred and seventy-one countries have
ratified the Kyoto Protocol, which sets countryspecific greenhouse gas emission-reduction
targets for developed countries2 for the 2008-2012
period3 and creates a number of mechanisms for
meeting those targets (so-called “flexible
mechanisms”). The Clean Development
Mechanism (CDM) allows countries with national
reduction targets to invest in emission-reduction
projects in developing countries and obtain
reduction credits that can be applied to their own
national targets. These credits are called “Certified
Emission Reductions” (CER). Beginning in 2008,
credits will also be available from so-called Joint
Implementation projects, which are projects
undertaken in a country with national targets by
another party with national targets. Credits from
these projects are called “Emission Reduction
Units” (ERU).
CERs are allowed within the European Union
Emission Trading Scheme (EU-ETS). The United
Kingdom recently proposed that CERs and ERUs be
recognized under its new standard for voluntary
offsets.
While the Kyoto Protocol has included
afforestation and reforestation projects4 (i.e.,
planting new forests in areas that have been nonforested since 1990) in its eligible CDM projects,
the Certified Emission Reductions obtained from
forestry projects are not regular CERs but are
designed as special temporary credits (tCERs and
lCERs), which must be renewed or replaced with
new offsets once they expire.5

have occurred is irrelevant to their
effectiveness in addressing global
warming. Moreover, the costs involved in
reducing greenhouse gas emissions vary
across economic sectors and activities, so
that some reductions are more cost‐
effective than others. Offsets trading
provides an incentive to maximize
emission reduction efforts where they are
most cost effective, thereby minimizing
the overall cost of action.1
It must be stressed that carbon offsets, in
themselves, are not a sufficient solution to
global warming, because they are unlikely
to produce the overall deep GHG
reductions required to avert dangerous
climate change (see: Long‐term emission‐
reduction targets). Nevertheless,
purchasing offsets can be an effective
interim strategy to assist with mitigation
that can be implemented immediately.
Purchasing offsets educates purchasers
about their own greenhouse gas
emissions, assigns a cost to personal
emissions, and can help to catalyze the
development of mitigation projects that
would not otherwise be profitable.
Moreover, offset trading can extend
carbon reduction incentives to sectors of
the economy not yet covered by domestic
reduction requirements, and to
developing countries that are not yet
subject to mandatory targets under the
Kyoto Protocol.

As noted above, this report is aimed at the voluntary carbon market. However,
regulated or “compliance” emission reductions markets, driven by mandatory
emissions‐reduction targets under the Kyoto Protocol and the European Greenhouse
Gas Emissions Trading Scheme (ETS), are a separate – and much larger – type of carbon
5
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market. Within these markets,
companies and countries can purchase
carbon credits to achieve compliance
with their mandatory targets. While
many of the issues are similar under
both the voluntary and compliance
markets, some differences exist that
could not be explored in this report. In
particular, this report should not be
taken as an endorsement of offsets
mechanisms under any and all
circumstances. Depending on the
design and objectives of different
regulatory approaches, such as cap‐
and‐trade systems, offsets mechanisms
may or may not be necessary or
advisable as part of such systems.

Long-term emission-reduction targets

Scientists believe that much faster and deeper cuts
in greenhouse gases are necessary than currently
mandated by the Kyoto Protocol if we are to
stabilize atmospheric concentrations of GHGs “at a
level that would prevent dangerous
anthropogenic interference with the climate
system.”6 A 2005 report by the David Suzuki
Foundation and the Pembina Institute7 concludes
that, to achieve this more ambitious goal, Canada
must adopt the following emission-reduction
targets:
• A reduction in Canada’s GHG emissions to 25
per cent below the 1990 level by 2020.
• A reduction in Canada’s GHG emissions to 80
per cent below the 1990 level by 2050.

Types of Carbon Offsets
In 2007, approximately 65 million tonnes of carbon dioxide (Mt CO2e)8 were traded as
carbon offsets within voluntary markets around the world. Most of these offsets were
derived from emission‐reduction efforts (energy efficiency and reduction projects) or
carbon sequestration projects, mostly achieved through tree‐planting.9 Other types of
carbon offsets also exist or have been proposed, such as credits for protecting existing
forests (i.e., avoided deforestation and forest degradation offsets), sequestration
through carbon‐conservative agricultural management practices (e.g., low‐till farming),
credits for the artificial sequestration and storage of carbon dioxide in geological or
deep ocean reservoirs (carbon capture and storage offsets), and offsets generated from
preventing higher potency greenhouse gases from entering the atmosphere.10 The latter
includes methane gas capture from landfills or from agricultural wastes11, and the
destruction of HFCs and N2O produced by industrial processes. These types of offsets
are not examined in this paper (but see text box on “Avoided deforestation and
degradation”).

6
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Forest Carbon Offsets
Forestry offsets are derived from biological carbon sequestration and storage. Trees and
other types of vegetation remove carbon dioxide from the atmosphere and metabolize it
into biomass (trunks, limbs and roots, bark, leaves, and seeds, etc.) through the process
of photosynthesis. Some of the carbon
Ecological and economic value of trees and forests
dioxide absorbed from the atmosphere
and incorporated into the living tissue of
There are many compelling reasons to support
trees and other vegetation will remain
the conservation of standing forests as well as the
sequestered long after the plant itself has
reforestation of previously cleared lands through
died, stored in dead wood on the forest
tree-planting. Trees provide a broad range of
floor, humus within forest soils12, or
benefits to both natural ecosystems and humanwithin harvested wood products.13
dominated environments, such as cities. Trees are
indispensable for oxygen production, as wildlife
habitat, and are beneficial for stormwater control
Tree‐planting projects involve the
and slope stabilization. A recent study that
establishment of new trees and/or
assessed the economic value of Canada’s boreal
forests,18 whereas forest restoration or
region determined that it provides $14.9 billion in
market values to the nation’s GDP, in addition to a forest management projects increase the
level of carbon storage in existing forests
further $10.5 billion in non-market values,
(see text box on “Forest management
excluding any value from carbon sequestration
14
and Kyoto Protocol, Article 3.4). To date,
services. Within urban areas, trees are extremely
effective in reducing the urban heat island effect
tree‐planting projects are the most
(not to be confused with global warming),15
common type of forestry offset. Some
removing pollutants like ozone and particulate
tree‐planting projects involve a mix of
matter from the air,16 and in increasing property
native species, while others are
values.17
monoculture plantations of fast‐growing
exotic species.
As with any valid offsets, tree‐planting offsets must only be issued for the amount of
sequestration achieved over and above business‐as‐usual practices (e.g., government
legal requirements and incentive programs) and must result from projects that would
not have occurred if offset credits were not available (see section on “additionality”).
The amount of greenhouse gases sequestered by tree‐planting offsets can vary
considerably, depending on the species planted, the local site conditions of the project,
and the amount of fossil‐fuel greenhouse gases emitted in the course of establishing and
maintaining the project.19
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Emission Reduction Offsets
Emission‐reduction offsets are produced in two ways. Implementation of energy
efficiency measures (e.g., improved building insulation) can reduce overall demand for
energy, while the installation of renewable energy technologies (e.g., a wind‐power or
solar‐energy project) produces additional energy supply with little or no greenhouse
gas emissions. These projects result in less carbon being removed from geologically
stable fossil‐fuel reservoirs (e.g., coal beds or oil‐and‐gas fields) and released into the
atmosphere when the fuel is burned. These “avoided” emissions mean that, at any
given time, the total amount of fossil fuels consumed will be less than had the project
not been implemented.20 Emission‐reduction offsets are created equivalent to the
amount of the avoided carbon dioxide emissions, net of any emissions associated with
creating the project.
Many emission‐reduction projects, such as a wind‐power project or a building energy‐
efficiency upgrade, will only operate for a limited period, generating offsets during this
time with each unit of power generated or saved. Since the effect of a project is to
reduce the amount of greenhouse gases emitted into the atmosphere below what would
otherwise have happened at any given time, this net gain remains after the project itself
is completed or ceases to operate. Many infrastructure‐based efficiency or renewable
energy projects (e.g., an office‐lighting retrofit) will operate at full capacity right away.
Other projects, such as energy‐efficiency outreach programs that retrofit a given
number of buildings each month, will produce increasing amounts of offset each year,
as the number of operating emission‐reduction installations increases over time.

8

DSF Technical Paper | CREDIT CHECK

Evaluating the Performance of Offset Types
Additionality
Carbon offsets in the voluntary sector entail a purchaser paying another business or
organization to make GHG emission reductions on its behalf. Because of this, it is
critical that the reductions achieved or emissions sequestered by an offset project are
“additional” to business‐as‐usual activities; i.e., they would not have occurred in the
absence of the offset. For example, an organization may be compelled by regulations to
implement actions that directly or indirectly result in carbon sequestration or emission
reductions. Carbon sequestration or emission reductions achieved in this way are not
“additional” because reductions would occur regardless of the sale of the offset.
Similarly, a business that upgrades itself with new technology that is also more energy
efficient (e.g., a new furnace) would not likely be able to claim offsets unless the extra
money received from the sale of offsets (rather than operational cost savings, or a need
to replace old equipment) was a decisive factor in the decision to upgrade.
Additionality must be demonstrated in the case of both tree‐planting and reduction of
emissions from fossil fuels.
Unfortunately, it is often difficult for a prospective offset purchaser to know if an offset
is additional or not without access to detailed information about the project. Some offset
projects on the market are accredited by third parties, like the CDM and the Gold
Standard, which screen for additionality. The basic threshold is that the reductions must
be additional to what is required by existing regulations. Beyond this, there are a
number of factors that are usually considered in any robust analysis of additionality.
These include:
•
•
•

•

Whether the technology used in the project and the related expertise are readily
available in the area where the project is being developed.
Whether income from the offsets is important to make the project financially viable
(i.e., “financial additionality”).
Whether other barriers exist to implementation of the project, such as a perception of
risk, resistance by regulators because of an unfamiliar technology, or a lack of
trained project operators.
Timing can also be an indicator: if the decision to undertake the project, including
the reductions, was made before the sale of offsets was contemplated, the project is
clearly not additional.21
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Double counting
To ensure the quality of offsets, double counting must be avoided. Double counting of
emissions reductions can occur in a number of ways. The simplest case would be when
an unscrupulous offset retailer sells credits for the same activity to two or more buyers.
Such fraudulent activities are a potential problem on the voluntary market, where there
are no controls such as a central registry of all transactions and carbon credits. Clearly
this type of double counting is unacceptable. Other potential types of double counting
raise more complex policy issues, such as whether emissions reductions purchased on
the voluntary markets should count toward regulated provincial, national, or
international reduction targets, or whether they should be additional to such targets.
Another issue is how to deal with the different environmental attributes of a given
activity beyond GHG emission reductions. For example, a wind‐energy project may be
eligible for Renewable Energy Credits (RECs), or be required under Renewable
Portfolio Standards, which obligate utilities to supply a certain amount of renewable
energy to their customers. Since the emissions reduction from these activities would
happen anyway, these emissions reductions would fail the additionality test. Double‐
counting concerns would apply to tree‐planting projects in cases where offsets from a
project were sold, but the project was also counted against local, provincial, or national
targets.
Most of these double‐counting issues can be addressed easily. In particular, companies
producing offsets – and the organizations that verify them – can do so by registering
these offsets and retiring them once they have been sold so that the same offsets can
only be purchased once. Moreover, project proponents must ensure that the climate
change attributes of their projects are not sold again as a separate product such as a
“renewable energy credit” or counted toward the fulfillment of government targets,
such as quotas for renewable‐energy production or for carbon sequestration.

Leakage
“Leakage” occurs when activities that reduce greenhouse gas emissions in one location
cause emissions to increase somewhere else. This can reduce or eliminate the net benefit
of an offset project. Leakage can be a problem both for tree‐planting and for reduction
of emissions from fossil fuels. For example, if a carbon sequestration project plants trees
on farmland to convert it to a new forest, leakage might occur if this resulted in the
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clearing of forests elsewhere to compensate for the loss in arable land.22 Likewise,
projects that assist consumers to reduce their energy consumption – by providing
energy‐efficient products such as compact fluorescent bulbs – may suffer from leakage
if the money saved through reduced energy use is invested in a new energy‐consuming
item for the home, such as a big‐screen TV.23 By contrast, renewable‐energy projects are
much less likely to result in leakage because they simply replace energy created by
burning fossil fuels without requiring any reduction in energy consumption. The
average amount of leakage from industrial plantation forests “established for carbon
purposes” has been estimated at 40 per cent compared with an estimated leakage of five
to 20 per cent for energy‐sector projects.24 Considerations of leakage are important at the
project‐design stage, and recognized standards like the CDM and the Gold Standard
require that project developers illustrate how potential leakage problems have been
addressed.

Permanence
Most emission‐reduction projects can be characterized as fixed‐term initiatives that
deliver a virtual guarantee of permanent reductions. Most projects are financed on the
assumption of a limited operational lifetime: an energy‐efficiency upgrade to a building
will only last as long as the building, while individual wind turbines have an
operational life span of 25 to 30 years. Despite this, the emission‐reduction benefits they
produce are permanent. These projects all result in less carbon being removed from
geologically stable fossil‐fuel reservoirs (e.g., coal beds or oil‐and‐gas fields) and
released into the atmosphere when the fuel is burned. Once an emission‐reduction
project becomes operational, the cumulative total of fossil fuels consumed will always
be less than it would have been otherwise had the project not been implemented. This
difference grows throughout the operational lifetime of the project.25 By contrast, tree‐
planting projects involve a long‐term commitment of land and investments in order to
produce what are naturally volatile and impermanent offsets. Tree‐planting projects can
create permanent forest carbon offsets only if an area of land is dedicated in perpetuity
for this purpose through a legal mechanism such as a conservation easement in order to
protect the site from future human‐caused land‐use change.26 Even with legal protection
of the land in place, long‐term management of the planted forest is required to ensure
that it is maintained for many centuries.
Given the importance of permanence when sequestering carbon in forests, it is
remarkable that many tree‐planting offset projects call for the trees under care to be
logged off at regular intervals and replanted.27 This is because the economics of tree‐
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planting projects encourage the planting of
relatively quick‐growing but smaller or
short‐lived tree species.28 Since the present
value of an offset depends on how far into
the future it is produced, prospective
project proponents have a strong fiscal
incentive to maximize carbon sequestration
within the short‐term.29 And while some
species of trees are very long‐lived and can
sequester additional carbon over the
course of many decades or centuries, they
do not produce the rapid gains required
within the short term to make a carbon‐
sequestration project financially additional:
that is, a project in which income from
offsets is crucial to implementation of the
project. As a result, a significant number of
tree‐planting projects rely on fast‐growing,
short‐lived trees such as hybrid poplar or
eucalyptus that are intended to be
harvested at regular intervals.
A potential alternative solution, that of
selling the offsets long before they have
been achieved, greatly increases the risk of
loss on the part of the offset purchaser and
is disallowed under many offset‐validation
systems (see: “Forward sales of offsets”).
In addition to the planned impermanence
of many carbon‐sequestration projects due
to harvesting, there is also the risk of
unplanned or accidental “emission
reversals”, which can negate some or all
the gains achieved by the tree‐planting
project. Storing carbon in the form of plant
and soil biomass is inherently risky, since
these are flammable or digestible by insects
or pathogens. As such, forest‐sequestration
projects face considerable risks from fire,
12

Avoided deforestation and degradation

The United Nations Framework Convention on
Climate Change’s (UNFCCC) objective of
stabilizing greenhouse gas emissions
concentrations at a level that will avert
dangerous climate change can only be
achieved by reducing all major sources of
emissions.30 While much of the debate has
focused on the emissions from fossil-fuel
combustion, nearly a quarter of all annual
emissions – an amount equivalent to the entire
fossil-fuel emissions of the U.S. – is caused by
the degradation and clearing of forests,
principally deforestation in the tropics (e.g., the
Amazon).31 In some countries, more than 80 per
cent of their respective GHG emissions are
caused by forest destruction as opposed to
industrial processes.32 When forest soils are
disturbed or trees are cut down with logging
and other types of land clearance, much of the
stored carbon in the ecosystem is released back
into the atmosphere as heat-trapping
greenhouse gases. The emissions resulting
from such land use are additional to those from
the burning of fossil fuels for energy
production or transportation, such as coal, oil,
and natural gas. For this reason, forest
conservation in the tropics and the northern
boreal region (which is believed to store more
carbon than the world’s combined tropical and
temperate forests33) is receiving increasing
attention as a complementary strategy of
climate change mitigation. Most recently, a
coalition of tropical countries, led by Papua
New Guinea and Costa Rica, has proposed that
avoided deforestation and degradation be
included in a future international climate
change agreement to follow the Kyoto Protocol
after 2012.34 The current UN agreements (both
the UNFCCC and the Kyoto Protocol) do not
provide concrete mechanisms or targets for
reducing emissions from this major sector.
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disease, and insect infestations unless considerable effort is made to prevent such
disturbances during the operational lifetime of the project (e.g., through ongoing fire‐
suppression efforts).35 Furthermore, in some parts of Canada, natural forest disturbances
are likely to become much more prevalent as a result of global warming itself (e.g.,
more forest‐fires in the western boreal forest due to warmer temperatures and reduced
precipitation).36 A study from 2006 has suggested that the stress of climate change is
already causing existing forests to break down as temperatures rise and precipitation
regimes shift, making forests worldwide more likely to become net sources of
greenhouse gases.37 This has been amply demonstrated in the forests of British
Columbia, where mountain pine beetle populations have exploded, in part due to
warmer temperatures, resulting in an unprecedented die‐off of the province’s mature
pine trees.38 By the end of 2006, the infestation covered 13 million hectares of land39 – an
area two‐and‐a‐half times the size of Nova Scotia40 – and is expected to kill more than
three‐quarters of B.C.’s marketable pine forests by 2015. 41 Modellers from the Canadian
Forest Service (CFS) estimate that the beetle outbreak in the affected region will help
convert Canada’s much larger 2.1 million‐square‐kilometre “managed forest” area from
a net carbon sink to an emission source contributing between 30 and 245 Mt CO2e per
year between 2008 and 2012. 42 Between 2000 and 2020 the CFS estimates that the
cumulative impact of the mountain pine beetle infestation will be emissions of 270
million tonnes (Mt) of carbon – or 990 Mt CO2e – from 37 million hectares of forest. 43
Tree‐planting is commonly thought to increase the total amount of carbon stored over
the long‐term within the reservoirs of ground litter and forest soils, and within long‐
lived wood products and undecomposed waste within landfills. 44 Unfortunately,
findings to date for the most relevant of these secondary reservoirs – tree plantation
soils and landfills – indicate that managed forests like these have a severely limited
capacity for carbon storage.
For example, a Quebec survey of 57 plantations found that soil carbon declined sharply
in the first quarter‐century after the land‐use change, before restabilizing at a level 30
per cent below the original carbon content. 45 Another study from Michigan found no
gain in soil carbon for a plantation established on agricultural lands with lower initial
carbon content over a period of 10 years, although a (non‐additional) naturally
regenerated forest did achieve gains in soil carbon during this time. 46
Risks to the permanency of carbon offsets could be accounted for and accommodated at
the project level by increasing spending on insurance and/or reducing the number of
offsets sold from the project in order to add a contingency buffer. The costs of providing
this insurance against loss would be much greater for a single project within a single
area than it would be for a large number of projects taking place over a wide area where
13
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the risk could be more effectively
distributed, and the margins required
for any particular project could be
reduced. 50 Perhaps the best example of
pooled risk within the voluntary
market is the Chicago Climate
Exchange, which requires that 20 per
cent of the forest carbon‐sequestration
offsets generated through CCX‐
eligible sequestration practices be
placed into a “reserve pool”, for
retirement in the event of any carbon‐
storage reversal from any of the
projects sold through the exchange.
This requirement is restricted to
carbon‐sequestration projects, putting
the offsets they produce at a
competitive disadvantage with
emission‐reduction offsets. 51 In the
absence of a shared risk mechanism,
project developers are forced to choose
between an even greater increase in
project overhead costs, or passing the
elevated risk of losing generated
offsets to fire, infestation, or
unplanned logging along to the
purchasers of the offsets.

Forest management and Kyoto Protocol, Article 3.4
Under Article 3.4 of the Kyoto Protocol, countries with
emission-reduction targets can decide to include
greenhouse gas emissions by sources, together with
removals by sinks within a range of agricultural soils and
land-use change and forestry categories, including
“forest management” if they so decide.47 Carbonsequestration processes within a country’s self-defined
“managed forest” area can consistently exceed carbon
emissions from the forest (including those that occur
from natural disturbances such as wildfire and insect
infestation). In these cases, inclusion of the managed
forest in the inventory would reduce the total emission
reductions a party would otherwise be required to
achieve in order to meet its emission-reduction target.
Parties were required to decide which categories, if any,
they would include for the first commitment period prior
to the end of 2006. The decision is irrevocable and
commits the party to include this category in its emission
inventory for commitment periods negotiated under the
Protocol.48 Canada negotiated hard for the inclusion of
this provision within the Kyoto Protocol, largely on the
expectation that it would receive a large net carbon
credit though the inclusion of managed forestry. When it
finally released its decision in 2007, however, it turned
out that the government of Canada had decided to
include only emission sources and sinks from cropland
management, indicating that the national government
has little confidence that Canada’s managed forests will
be a net carbon sink in the future.49

An alternative approach to addressing
the impermanence of forest carbon
offsets would be to sell them as “temporary offsets”. Under this approach, a forest‐
sequestration project would effectively sell offsets as “tonne‐years”, guaranteeing a
specific quantity of offsets only for a specific length of time. At the end of one period,
the validity of the temporary credits could be extended to additional fixed periods, after
proper inspection and monitoring. Alternatively, the purchaser would be obliged to
purchase a new set of offsets to replace those that had expired. 52
Despite its real advantages, characterizing carbon sequestration gains as “temporary
offsets” has profound implications for the viability of projects. 53 While this solution
provides environmental integrity, the use of a temporary‐credits framework makes it
14
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clear that forest‐sequestration offsets are distinct from, and much less valuable than,
“permanent” offsets. 54 The sharply reduced income provided by a project selling
temporary offsets makes it much harder for a project to achieve financial viability, let
alone demonstrate financial additionality (i.e., establish that it is the income from the
sale of offsets in particular that makes the project economically attractive). The
designation of offsets as “temporary” may undermine the purchaser’s confidence in the
project, and creates uncertainty regarding the cost of future expenditures, since buyers
are obliged to repurchase the same quantity of credits all over again as each set of
temporary forest offsets expires. 55 To get around this issue, those proposing temporary
offsets suggest that the purchaser could always buy permanent emission‐reduction
offsets at a later date, but this further reduces the role of carbon‐sequestration offsets to
that of short‐term expediency. 56
In sum, the impermanence of forest carbon offsets is a major shortcoming relative to
emission‐reduction offsets that cannot be overlooked. While there are means of
responsibly addressing these permanence issues, such as designating forest
sequestration offsets as “temporary offsets,” implementation of these approaches
reduces the competitiveness of forest carbon offsets sold on the voluntary market
relative to offsets from the reduction of fossil‐fuel emissions.

Timeliness
Proponents often argue that tree‐planting projects can be implemented quickly, and
thus can “buy time” for society to make the crucial changes in our energy and industrial
systems needed to avoid dangerous climate change. In practice, however, tree‐planting
projects may have only just started to produce net benefits by the time a wind‐farm
plant proposed at the same time has been built, operated for a full term of 25 years, and
then decommissioned.
In theory, implementation of a tree‐planting project can often be done within a matter of
days or weeks, although full implementation of a project may take considerably longer
in practice. As one example, Reckitt Benckiser57 invested in the “Trees for Change”
project in order to offset all of the GHGs emitted by the company through its product‐
manufacturing processes (2006 manufacturing emissions = 276,000 tonnes). This project
was initiated in 2006, with the planting of 45,000 trees on deforested land in British
Columbia within just six days in 2006. However, this pilot planting accounted for only
two per cent of the entire project and was intended to provide information “to prepare
and carry out the main project planting in 2007 and 2008.” 58 As such, the project was
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planned for implementation over a two‐year period, a timeline similar to that for a
renewable‐energy facility or an energy‐efficiency retrofit.
The pronounced S‐shaped growth rate of trees over time means that seedlings sequester
only modest amounts of carbon during their first years. At the same time, high soil
decomposition rates from the exposed soils exceed the modest annual increases in
biomass achieved by the small
Forward sales of offsets
saplings. As a result, “net carbon
uptake is generally low or negative
Income from the sale of offsets is often critical during the
(i.e., net carbon release) in forests less
initial financing of the project. It is not just a matter of
than 20 years old.” 59 Even after this
raising money for implementation of the project; in order
point, the amount of stored carbon in
to satisfy financial additionality requirements, revenue
a new forest can be “much less than
from the sale of offsets must constitute the difference
between a financially attractive investment and a
the avoided emissions from a
nonviable project. As a result, project developers have a
protected forest of equal area” as
powerful motivation to “borrow from the future” and sell
long as 50 years after the trees were
many or all of the offsets that the project is forecast to
planted. 60 Beyond this, the process of
generate right at the beginning of the project, well
planting and tending new forests
before these reductions have actually been achieved.64
typically involves a number of
However, it is possible to sell an exclusive right to
activities that result in emissions of
verified offsets that will be generated at some point in
greenhouse gases, including the use
the future, rather than the yet-to-be generated offsets
themselves. This is the approach adopted by the Gold
of machinery, fertilization, and brush
61
Standard. 65
control or thinning. This
combination of low initial
One significant concern with the forward sale of offsets is
sequestration rates and significant
the prospect of applying promised “offsets” that have yet
project‐related emissions at the start
to be achieved against very real emissions that have
of the project means that it may take
already occurred. In order to be credible, offsets need to
many more years before the project
have been achieved and verified within the same general
delivers a true net benefit in terms of
time period as the emissions they are applied against. 66
carbon offsets.
A second concern is that the practice of forward selling
generates significant risk, since the failure of the project
By comparison, most fossil‐fuel
at any point during this period will prevent some or all of
emission‐reduction projects produce
the projected reductions from being achieved. 67 As with
net gains within the short term. Once
any speculative investment, however, there are ways to
installed, many infrastructure‐based
reduce the risk of an offset failure. One obvious solution
efficiency or renewable energy
for the purchaser is to obtain a guarantee from the
projects (e.g., an office‐lighting
vendor that any shortfall in promised offsets will be
retrofit, a wind farm, or a purchase of made good with offsets of similar quality from another
source.
transit vehicles) will operate at full
capacity right away. 62 Real net
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reductions are typically achieved within the space of a few months or years, even when
emissions associated with the manufacture and installation of project machinery are
included, and we assume that all “overhead” emissions must be made good before the
project can generate net offsets. 63 In cases such as an upgrade or addition to energy‐
generating capacity that would have happened anyway, installing a more energy‐
efficient option than the business‐as‐usual choice results in little if any emissions
additional to what would have occurred under the default option. In these cases, net
reductions may be produced almost as soon as the new facility becomes operational.

Quantification
No system of trading can work effectively if the precise amounts of the goods and
services being traded are unknown or subject to significant error. When it comes to
carbon offsets, it is crucial to have accurate, verifiable, and cost‐effective methods of
quantifying the amount of emission reductions achieved by the project. Thus, projects
that are more amenable to simple and accurate monitoring are desirable.
Methodologies for calculating emission reductions derived from renewable‐energy
projects are well advanced and are conceptually simple. A good example can be found
in the baseline methodology adopted by the Clean Development Mechanism Executive
Board. Offsets from energy‐efficiency projects (e.g., a retrofit of a commercial building)
are usually calculated against a baseline of energy consumption prior to
implementation of the project. 68 Additional emissions resulting from “leakage” can be
significant for both emission reduction and forest carbon‐offset projects and must be
factored in when quantifying offsets generated (see: “Leakage”).
It is inherently more difficult and more costly to quantify a project’s forest‐sequestration
offsets to a level of accuracy equal to that of emission‐reduction offsets. Carbon is stored
not just in wood, but in a variety of plant components (e.g., the foliage, roots, and bark
of trees) as well as the soil the trees grow in. All of these disparate carbon stores within
a single project require accurate accounting. Moreover, different species of trees grow at
different rates, and differences in soils and microclimates within a project area – let
alone forest‐management practices – can produce significant variations in carbon
sequestration within a small area even between individuals of the same species. 69
Estimating the amount of carbon sequestered in soils is even more difficult. The
inherent complexity of quantifying carbon sequestration in forests is reflected in the
numerous procedures and formulas of the 49‐page “baseline and monitoring
methodology” for CDM afforestation and reforestation projects on degraded land. 70
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While the CDM methodology reflects current best practice, even this level of effort does
not produce truly accurate results; the document itself notes that the methodology’s
“targeted precision level for biomass estimation within each stratum is +/‐ 10% of the
mean at a 95% confidence level.” 71 As such, the 2001 assessment of Britain’s Royal
Society remains valid today; while “accurate measure techniques are vital … for
quantification and verification of land carbon sinks under the Kyoto Protocol … the
uncertainties associated with all current measurement techniques mean that they do not
appear to be accurate enough for this task.” 72 Potential purchasers of voluntary offsets
may also conclude that the inherent inaccuracy in measuring carbon sequestered by
tree‐planting projects makes them a poor alternative to offsets from emission‐reduction
projects.

Impacts on Other Sustainability Objectives
Most offset projects will have some impact on the local economy and environment
where they are established. These effects can be either positive or negative, depending
on the type of the offset, as well as the particular design of each project. Offset
purchasers should seek assurance that the offsets they choose are not inherently
harmful to broader sustainability or social efforts, but rather preserve or improve local
environments and communities.
Although some large‐scale emission‐reduction projects such as reservoir‐based
hydroelectric power dams and nuclear plants do reduce the net flow of greenhouse
gases to the atmosphere, they also create major social and environmental problems (e.g.,
large dams cause extensive flooding and disrupt downstream river flows). 73 Similarly,
many forest sequestration projects conflict with broader sustainability goals. For
example, some forest plantations consist of exotic (i.e., non‐native) species that
negatively impact native biodiversity. Many tree plantations have very low
biodiversity, provide few local jobs, and often require both fertilizer and pesticides to
maintain their productivity, which can detrimentally affect the ecology of the
surrounding land and waters. 74 In fact, the prospect of large‐scale carbon‐sequestration
projects in the developing world has led to a broader critique of them as
“CO2lonialism”: a system by which large parts of the developing world are at risk of
being planted with fast‐growing forests for the benefit of offsetting emissions in the
developed world, but which are of marginal benefit to local peoples as a source of food,
fibres, medicines, building‐materials, and fuel sources. 75
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At their best, forest offset projects are capable of delivering true sustainability benefits.
Ideally, projects would create new or rehabilitated permanent forests of indigenous
species, strengthen local ecodiversity, provide additional ecosystem services such as
increased slope stability, and provide economic benefits to local residents in the form of
non‐timber forest products (e.g., mushrooms, nuts, or fruits). One identified type of
high‐value project would be to provide Clean Development Mechanism financing for
“forest conservation and restoration” projects in degraded watersheds within
developing countries. A study of two such areas in Latin America found that the
benefits of reduced erosion alone – avoiding the need for expensive drinking water
infrastructure upgrades – would make the projects economically viable, even without
harvesting the forest. Added to this were other benefits, such as those from increased
biodiversity. 76 Another study that modelled external benefits such as wildlife diversity,
soil stability, and fish and deer abundance for managed forests in the U.S. Pacific
Northwest found that specific types of carbon‐sequestration management regimes
could provide additional benefits compared with a “profit maximizing” timber‐supply
regime. 77
Most emission‐reduction measures can produce significant positive overall benefits in
addition to reduced greenhouse gas emissions. Properly sized and managed to ensure
critical water flows are maintained, and sited in locations that minimize or avoid
impacts on aquatic ecosystems, run‐of‐river small hydro projects can result in minimal
environmental impacts. 78 Similarly, properly sited wind farms can have a relatively
benign impact on the environment. 79 These small‐scale renewable energy projects are
also notable for producing permanent, highly skilled operations and maintenance jobs
in rural areas, and for providing a stable new stream of revenue to local government
and landowners through land‐lease payments and property taxes. 80 Based on recent
data from the U.S., even a new, large wind farm with considerable efficiencies of scale
will produce more than twice as many operations‐phase jobs per MW of installed
capacity than a combined‐cycle natural‐gas plant. 81 Energy‐efficiency projects are also
generally associated with little or no direct environmental impacts; indeed, reduced
demand for energy may indirectly reduce the environmental impacts associated with
energy generation. Energy‐efficiency retrofit projects are even more labour‐intensive
than renewable‐energy projects and provide the largest number of new jobs per
kilowatt of energy saved. 82
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Conclusion
Given the urgent need to prevent the buildup of greenhouse gases in the atmosphere,
further delay in transforming our energy and industrial systems, and especially
reducing emissions from fossil‐fuel use, is unacceptable. This report has shown that
tree‐planting projects are in crucial respects fundamentally different from projects that
reduce fossil‐fuel use and resulting GHG emissions. A tonne of carbon sequestered and
stored in living plant biomass cannot be considered equivalent to a tonne of carbon left
in the ground in the form of fossil deposits. Carbon‐sequestration projects that transfer
carbon from the atmosphere to
The Gold Standard for voluntary emission reductions
biomass are vulnerable to the risk in
perpetuity of that carbon returning
The Gold Standard for voluntary offsets83 is currently the
to the atmosphere, and this risk will
only standard in the voluntary market that builds on the
likely be increased in a warming
safeguards of the Kyoto CDM system and thus
world. Certainly, tree‐planting,
significantly reduces the due diligence and investigation
when properly planned and carried
required by an offset purchaser. The Gold Standard was
out, can have a range of climatic,
developed by WWF-International, Helio International,
ecological, and economic benefits,
and South South North and is now an independent
organization based in Switzerland that is supported
but they cannot be considered as
internationally by a broad group of stakeholders,
effective as projects that reduce
including over 50 NGOs. Registration with the Gold
fossil‐fuel use in reducing the net
Standard requires 1) third-party verification by
buildup of greenhouse gases in the
accredited inspectors according to recognized
global atmosphere.
methodologies, 2) additionality screening, and 3)
evaluation against sustainable-development criteria.
If individuals or companies are
Gold Standard projects are located in developing
unable to reduce their own fossil‐
countries that do not have targets under the Kyoto
Protocol. In addition to generating emissions reductions,
fuel‐related emissions, the best
these projects can help communities achieve the
alternative is to reduce the
benefits of more developed countries without relying on
consumption of fossil fuels
fossil fuels. To protect against double counting of
elsewhere. Energy efficiency and
reductions (once by Canada’s national inventory and
renewable energy offsets decrease
once by the offset purchaser), offset projects within
the use of fossil fuels and resulting
Canada, a country with reduction targets under the
emissions. As such, they help to
Kyoto Protocol, cannot be registered to the Gold
transform our society with its over‐
Standard; however, Canadian purchasers can buy Gold
Standard offsets from projects in developing countries. 84
reliance on inefficient,
Some high-profile events that have purchased Gold
nonrenewable, and polluting
Standard offsets include the 2006 FIFA World Cup in
sources of energy to sustainable,
Germany and the 2005 United Nations Climate Change
clean, and zero‐emission energy
Conference in Montreal. 85
sources.
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All offset projects, including energy‐efficiency and renewable projects, must be
designed, managed, and accounted for in accordance with certain criteria for the
climate gains to be real. They must:
•

•

•

•

A Gold Standard project: the biomass power plant
Ensure additionality. Offsets
at Malavalli, India
should only be issued to
The Malavalli biomass project is a Gold Standard
projects that result in actual
renewable-energy offset that uses existing crop
reductions in GHG emissions
residues and other biomass fuels to generate electricity
or higher GHG removals than
for the local power grid. As with other renewablewould be the case if offset
energy projects, offsets are created through the
credits were not available, and
generation of low-emission electricity, thus reducing
must be surplus to legal
demand for electricity from fossil fuel sources. Local
requirements and government
farmers, who previously burned cane trash and coconut
incentives. It is usually
fronds in their fields, now supply this biomass as fuel for
the power plant. The project thus transforms a former
difficult for a purchaser to
waste product into a valuable new “crop,” and helps
determine if offsets are
alleviate poverty in the region through employment.
additional without recourse to
The biomass burnt in the 4.5 MW power plant produces
a verifier using a recognized
a nutrient-rich ash, which is processed and distributed
formal additionality‐
back to the farmers as fertilizer, thereby reducing their
assessment tool, such as that
need for petrochemical fertilizers. 86 The Malavalli plant
used by the CDM and the
has overcome a number of financial and technological
Gold Standard.
barriers: it is an unusually small plant burning unusually
low-density wastes, with an integrated 100 per cent
Prevent double counting.
ash-recovery and fertilizer-distribution component.
Transparent, verifiable
Third-party project verifiers have concluded that the
procedures for registering and
project “demonstrates additionality”, since these
retiring the offsets should be
financial barriers would regularly prevent the project
in place so that benefits
from recovering its costs unless income from offsets are
resulting from an offset project factored in. 82 The Malavalli project is designed to
are only counted once.
produce 22,000 tonnes of CO2e offsets per year, and
Account for leakage. The
issued its first CERs (Certified Emission Reductions) on
March 19, 2007. 88
emissions reductions achieved
by a project should not result
in emissions in another location, and if such emissions occur they must be
deducted from the credited amount.
Insist on permanence. To be effective in addressing climate change, offsets must
ensure that carbon is removed from the atmosphere for a period of many
centuries. This issue is of particular concern to offset projects that involve
capturing and storing carbon such as tree‐planting projects.
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•

•

•

Be mindful of timeliness. Beware of purchasing offsets that will not be realized
in the same time period as the emissions they are applied against, and ensure
that the vendor will replace any shortfall in any pre‐sold offsets with credits of
similar quality.
Ensure reliable quantification of offsets. Purchasers should have confidence
that they are actually receiving the quantity of goods they have paid for. While it
is inherently more difficult (and expensive) to quantify forest carbon
sequestration offsets, accredited third‐party verifiers and accepted transparent
methodologies deliver good results.
Promote sustainable development. It is important that offset projects provide
net positive benefits for the environment and communities where they are
established, meet local needs, and have stakeholder and community support.

Voluntary carbon offsets can be an effective way to reduce our carbon footprint, as a
complement to other measures we take in our own lives and as a society to reduce our
greenhouse gas emissions to sustainable levels. However, a few poorly managed
projects, unsubstantiated and suspect claims, and unprofessional practices can
undermine support for all offsets. Especially at this early stage of the development of
the voluntary carbon market, where there is little accountability or effective governance
of the wide range of actors involved in the carbon market, buyers of carbon credits face
a daunting task of separating the wheat from the chaff. Fortunately, some credible and
well‐founded certification schemes are emerging, such as the Gold Standard (see box).
The information in this report is intended to provide further guidance and support in
this task.
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