
NOVEMBER/DECEMBER 2002, VOL. 78, NO. 6, THE FORESTRY CHRONICLE 843

Saskatchewan forest carbon sequestration project
by Tony C. Lemprière1, Mark Johnston2, Al Willcocks3, Bryan Bogdanski4, Deb Bisson5, 

Mike Apps6 and Oliver Bussler7

In 2002 a project in Saskatchewan became the first forest carbon (C) sequestration project to be formally reviewed and approved
in Canada under the Greenhouse Gas Emission Trading (GERT) Pilot. GERT concluded that the project will result in real, measur-
able, verifiable and surplus net sequestration, calculated as C stock changes in the with-project case less C stock changes in the 
reference (without project) case. The project is a 50-year agreement (2000–2050) in which Saskatchewan Environment sells net C seques-
tration to the provincial electrical utility Saskatchewan Power Corporation. Net sequestration of 1.6 Mt C is expected to result from
the establishment of white spruce plantations on 3300 ha and from forest protection through creation of 206 000 ha of Forest Carbon
Reserves. Issues that arose in the review included leakage, the permanence of the sequestered carbon and risk of losses, establishment
of the reference case, methodologies for projections of impacts, approaches for sampling and measurements, and accounting meth-
ods. GERT established a number of reporting and other conditions to be fulfilled when estimates of actual net sequestration are reg-
istered. Future forest C sequestration projects, project reviews and policy development will be able to draw upon the lessons learned
from the Saskatchewan project.
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plantations, forest protection, leakage, permanence, carbon accounting, carbon measurement

Au cours de 2002, un projet réalisé en Saskatchewan est devenu le premier projet de séquestration du carbone forestier (C) à être
formellement révisé et approuvé au Canada sous les essais d’échange d’émissions de gaz à effet de serre (GERT). GERT a conclu que
le projet résultera en une séquestration réelle, mesurable, vérifiable et en net surplus, calculé selon les échanges de stocks de C dans
le cas du projet moins les changements de stocks de cas du projet de référence. Le projet prend la forme d’une entente de 50 ans (2000
– 2050) conclue avec Saskatchewan Environment qui vend la séquestration nette de C à la société productrice d’électricité
Saskatchewan Power Corporation. La séquestration nette de 1,6 Mt de C devrait résulter de la création de plantations d’épinette blanche
sur 3 300 ha et de la protection de la forêt par l’entremise de la création de 206 000 ha de Réserves de carbone forestier. Les questions
qui ont surgi lors de la révision touchent le déplacement du C, la permanence de la séquestration du C et les risques de perte, la mise
en place d’un projet de référence, les méthodologies de projection des impacts, les approches d’échantillonnage et de mesure et les
méthodes de comptabilité. GERT a établi certaines conditions permettant en autre de créer des rapports qui doivent être remplies lorsque
des estimés de la séquestration nette actuelle sont effectués. Les futurs projets de séquestration de C forestier, la révision de projets
et le développement des politiques pourront compter sur les leçons tirées du projet de la Saskatchewan.

Mots-clés : séquestration du carbone, projets de séquestration du carbone, Saskatchewan, projet pilote d’échange basé sur la réduc-
tion des gaz à effets de serre, plantations, protection des forêts, perte, permanence, comptabilité du carbone, mesure du carbone 

Introduction
Human activity is causing atmospheric concentrations of green-

house gases to rise, creating concerns about the impacts of
climate change (IPCC 2001). The ultimate objective of inter-
national efforts to address climate change, such as the United
Nations Framework Convention on Climate Change and its Kyoto
Protocol, adopted in 1997, is to stabilize atmospheric concentrations
of major greenhouse gases like carbon dioxide, methane and

nitrous oxide. This can be achieved through reductions in
anthropogenic greenhouse gas emissions and through withdrawal
of carbon dioxide from the atmosphere and storage in biomass
and soils.

Since the adoption of the Protocol there has been growing
interest in emission reduction trading as one tool to help
achieve reductions of greenhouse gas emissions (Tradeable Per-
mits Working Group 2000, Rosenzweig et al. 2002, 
Sandor et al. 2002). Private trades, development of emission
trading brokerage and related services, and trading pilot initiatives
have contributed to the interest and understanding of how
trading could occur in Canada. Economic theory suggests
that trading could allow a given emission reduction goal to be
achieved at a lower cost than through alternative approaches,
such as regulation. Under a cap and trade system, for example,
the greenhouse gas emissions of companies or facilities would
be capped and they would need to ensure that they hold per-
mits amounting to the level of their emissions. A company that
can reduce its emissions below its cap at relatively low cost will
then have excess permits that it could sell to another entity that
is not able to reduce its emissions as cheaply.

While much of the interest in trading has focussed on 
emission reductions, interest in trades based on carbon (C) seques-
tration projects has also grown since the Protocol was 
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adopted. Forest ecosystems hold large stocks of C in trees and
other living biomass, dead organic matter and soil. These
stocks change over time in response to natural processes and
human activities. A net increase in the C stock means that car-
bon dioxide has been withdrawn from the atmosphere and stored
as C, and projects can be designed to increase the sequestra-
tion. Key issues in such projects, such as reference cases,
leakage, the permanence of the sequestration, measurement and
accounting have been studied, and solutions suggested, most
often in the context of projects underway or proposed in
developing countries (Brown et al. 2000, Ellis 2001, Brown 2002,
Chomitz 2002). Some governments have started to develop frame-
work rules and policies to facilitate forest C sequestration
projects, such as the New South Wales government in Australia
(Ministry of Energy and Utilities 2001). In Canada, a series of
workshops sponsored by federal and provincial governments
and industry has examined forest C management, including pro-
jects, as a climate change mitigation tool (Griss 2002).

In 2002 a project in Saskatchewan became the first forest C
sequestration project to be formally reviewed and approved in
Canada under the Greenhouse Gas Emission Trading (GERT)
Pilot (GERT 2002a, 2002b, 2002c). This paper describes the
project and the issues that arose in the review, and summarizes
the lessons learned and outstanding policy questions. Future
forest C sequestration projects, project reviews and policy
development will be able to draw upon the experience with the
Saskatchewan project.

GERT Pilot
From June 1998 to June 2002 a multi-stakeholder partner-

ship including federal and provincial government depart-
ments, industry associations and labour and environmental groups
operated the Greenhouse Gas Emission Reduction Trading Pilot
(GERT) to provide practical experience in emission reduction
trading (GERT 2000). This learning-by-doing approach
allowed the evaluation of administrative and technical issues
that arise in trading through a process of in-depth review of pro-
jects. Over the four years of its operation the GERT Pilot reviewed
10 projects including the C sequestration project described here.

Under GERT rules, evaluation of projects and evaluation of
resulting emission reductions or net sequestration occurred sep-
arately, in two stages. The first stage involved reviewing,
approving and registering a project based on assessment of four
mandatory criteria. These were that the project will result in real,
measurable, verifiable and surplus emission reductions or, in
the case of a forest sequestration C project, net sequestration
(GERT 1999). Net sequestration is calculated as the C stock
change in the with-project case less the C stock change in the
baseline or reference (without project) case. For a project to have
a climate change mitigation benefit there must be an increase
in the C sequestered as a result of the project. The net seques-
tration is real if it actually occurs as a result of a specific and
identifiable action after accounting for any leakage (discussed
below). It is measurable if it can be quantified. It is verifiable
if the calculation methodology is acceptable, transparent and
replicable, and the raw data required to verify or audit the cal-
culations are available. Finally, the net sequestration is surplus
if it is the result of actions that are not otherwise legally
required.

For each project accepted for review, GERT established a
Review Team made up of representatives of the GERT part-

ners and external expert advisors, as needed. The review pro-
cess involved the following steps. First, project developers sub-
mitted a Project Document describing the project. Second, up
to three exchanges of Information Requests from the Review
Team and Information Request Responses from the project pro-
ponents occurred, until the Review Team was satisfied that it
had sufficient information to make a judgement about each of
the mandatory criteria. Third, a final determination of the
acceptability of the project was made, as set out in the GERT
Technical Committee Review Report for the project. In some
cases, GERT found that it needed to make decisions on issues
where future government policy guidance will be required.

Projects that satisfied the requirements of the Pilot were reg-
istered. Once a project was registered the second stage of the
process could occur. In this stage project managers can annu-
ally or periodically submit for registration their estimates of actu-
al emission reductions or net sequestration for the previous year
or period. These estimates are subject to review to ensure
they are consistent with the approaches and conditions spec-
ified when the project was registered. Since the end of the GERT
Pilot in mid-2002, managers of registered projects can submit
estimates of actual emission reductions or sequestration to Cana-
da’s Climate Change Voluntary Challenge Registry (VCR) Inc.
Government partners in GERT agreed that they would, to
the extent possible, credit verifiable emission reductions and
net sequestration from trades registered under the Pilot against
any future emission obligations. Formal verification of the 
estimates submitted to VCR Inc. will occur in the future if the
emission reductions or net sequestration are used to meet
such obligations.

Saskatchewan Project
The project involves a 50-year agreement (2000–2050) in

which Saskatchewan Environment (formerly Saskatchewan Envi-
ronment and Resource Management) sells net C sequestration
to the provincial electrical utility Saskatchewan Power Corporation
(SaskPower) resulting from two forest C management activ-
ities. Saskatchewan Environment is the provincial government
agency that manages provincially owned land, including
Crown forest land where these activities took place. SaskPow-
er relies heavily on fossil-fuel electrical generation and produced
approximately 14.6 million tonnes CO2-equivalent in the year
2000. The project was accepted for GERT review in late
1999, and approved and registered by GERT in May 2002 after
an in-depth review.

One project activity is the establishment of white spruce plan-
tations in east central Saskatchewan on 3300 ha that were 
harvested between 1965 and 1990 and which are now desig-
nated Not Sufficiently Restocked (NSR), meaning that these
stands do not support timber volumes that are commercially
viable. For this activity, the net sequestration is calculated as
the C stock change on the land due to growth of the white spruce
plantations (the with-project case) minus the C stock change
on the land if the plantations are not established (the reference
case). Net sequestration of 0.05 million tonnes C is expected
to result because growth of the plantations will sequester
more C than will growth of the existing vegetation, over the 50
years of the project life. The project developers expect to
identify and develop additional NSR areas.

The second activity is forest protection through creation of
Forest Carbon Reserves (FCRs) by the Saskatchewan government
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as part of a system of protected areas established beginning in
1997 called the Representative Areas Network. When the
project was approved the area totalled 206 000 ha in 12 sep-
arate FCRs, made up largely of mature and over-mature bore-
al forest suitable for harvesting. Net sequestration for this
activity is calculated as the C stock change on the land when
harvesting does not occur (the with-project case) minus the C
stock change on the land and in forest products if harvesting
were to occur (the reference case). Net sequestration of 1.54
million tonnes C is expected over the project life because the
C emissions from harvesting will be avoided.

GERT concluded that the project components satisfy the manda-
tory criteria of real, measurable, verifiable and surplus net seques-
tration. The issues examined in arriving at this conclusion are
described below. GERT also established a number of report-
ing and other conditions to be fulfilled when estimates of
actual net sequestration are registered, which were accepted by
the project developers. Details of the project are contained in
the reports prepared by GERT on the project (GERT 2002a,
2002b, 2002c), and in the Information Request Responses
prepared by the project developers. All documents can be
found at www.gert.org. Now that the project has been approved
and registered the project managers can submit estimates to VCR
Inc. of the actual net sequestration as it occurs and seek to have
the estimates registered.

Real Net Sequestration – Leakage
Climate change mitigation projects are meant to reduce

greenhouse gas emissions or increase C sequestration within
a specified project boundary such as a land area or factory. Pro-
jects also may have unanticipated negative greenhouse gas effects
outside their boundary, called “leakage,” though good project
design would seek to minimize these effects (Chomitz 2002).
Leakage needs to be assessed to determine the overall impact
of a project. For a sequestration project, the most common types
of leakage occur when the project causes activity within the pro-
ject boundary to be displaced to another area outside the
boundary, or when the project has market effects such as
causing a change in demand, supply or prices (Brown et al. 2000,
Schwarze et al. 2002). Leakage effects can occur outside the
provincial/state jurisdiction or country of the project. However,
a boundary for the determination of leakage has to be set, and

for the Saskatchewan project GERT decided to limit the scope
of the assessment to potential leakage within the province only.
Detecting and quantifying leakage outside the province would
be difficult and impractical.

Leakage due to activity displacement is not an issue with the
NSR component of the project because the NSR lands have no
competing uses such as agriculture that could be displaced. A
more subtle leakage possibility is the potential impact on tim-
ber supply due to the Allowable Cut Effect (ACE). The allow-
able harvest in Saskatchewan is determined based on various
goals including ensuring a long-term supply of timber. Plant-
ing trees on the NSR land leads to an increase in the area 
available for future harvest, which in turn means that the cur-
rent allowable annual cut (AAC) on the remaining forest can
be higher while still ensuring that the desired future harvest vol-
ume can be achieved. In the NSR case, the land involved is so
small relative to the total forest land base available for harvesting
in the province that the ACE is too small to calculate.

Leakage is of greater concern with respect to the FCR
component, in part because of the significant size of the area
involved. In the long run, the reduction of the total area that could
be made available for harvesting in Saskatchewan as a result
of the protection of the FCRs will reduce emissions due to har-
vesting. At present, however, not all of the forest land in the
province has been allocated for harvesting so there could still
be leakage in the short or medium term. GERT’s concern
was that removal of the FCRs from the harvesting landbase might
simply divert harvesting to other areas within the province through
an increase in harvesting on forest land already in forest man-
agement agreements, or through an expansion of the areas sub-
ject to forest management agreements. If this were to happen
then the overall C impact would be less than calculated.

While seemingly a straightforward issue, in fact assessing
the possibility of leakage for the FCRs is very complex. Spe-
cific data indicators such as harvest volumes, timber prices, and
wood product prices can be used to assess leakage (Brown et
al. 2000), but these were inadequate in this case because of the
significant changes that have occurred in Saskatchewan for-
est management in the past decade. Instead, assessing leakage
required detailed assessment of forest industry development plans
and potential, government determination of the AAC, government
forest management objectives, tenure arrangements with com-
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Table 1. Summary of methodologies to calculate reference case and with-project case projections, and to develop estimates for actual sequestration

Reference Case With-Project Case

NSR Component
Projections CO2FIX model with low-density aspen CO2FIX model with high-density white spruce 

yield curves; soil C not included yield curves; soil C not included

Estimates for registration Based on measurements from sample plots Based on measurements from sample plots
on NSR land not planted; sampling protocols on the project NSR land; sampling protocols
have been established; soil C will be monitored have been established; soil C will be monitored

FCR Component
Projections Spreadsheet model of all C pools; assumptions Spreadsheet model of all C pools; assumptions

about harvesting schedule if the FCR land is not about stand growth and fate of over-mature stands
protected; assumptions about stand growth before 
and after harvesting

Estimates for registration Spreadsheet model of all C pools using Modeling of all C pools using measurements from
assumptions about harvesting schedule if the permanent sample plots and remote and in-situ 
FCR is land not protected; assumptions about sampling to assess impacts of natural disturbances
stand growth before and after harvesting



panies, and changes in each of these influences in recent
years. Overall, GERT concluded that leakage does not inval-
idate the FCR component but continued to have concerns
that leakage might occur. Given the complexity of the influ-
ences involved, GERT and the project developers agreed that
a condition for future registration of net sequestration would
be the submission of leakage assessment reports demonstrat-
ing that leakage is not occurring. If leakage does occur it
would have to be quantified and used to adjust the net seques-
tration estimates prior to registration of the sequestration.

Real Net Sequestration – Risk and 
Permanence

The risk of future loss of C sequestered as a result of a pro-
ject is commonly referred to as the permanence issue and is one
of the areas of greatest concern about sequestration projects (Brown
et al. 2000, Ellis 2001). The loss can occur as a result of
human activities such as harvesting, unpredictable natural
disturbances like fire, insects and disease, or environmental change
including climate change. The loss could occur during the pro-
ject life or after the end of the project. The key issues for GERT
in the Saskatchewan project were deciding how long C must
remain sequestered after the associated net sequestration has
been registered, deciding on appropriate risk mitigation solu-
tions for the project, and determining how to address potential
net emissions of C during and after the project life. GERT and
the project developers agreed that C registered as being
sequestered during the project must remain sequestered for at
least the 50-year duration of the project.

The project design included two types of risk mitigation—pro-
tection and risk diversification. The FCRs are part of Saskatchewan’s
intensive protection zone in which aggressive fire protection is
the standard approach. They are also subject to standard insect
protection programs. The Saskatchewan government will assign
high priority to the NSR areas for protection from fire, insects
and disease, and protection will be relatively easy as a result of
the road network put in place to develop the plantations. The pro-
ject developers have diversified risk through geographic dispersal
of the FCR and NSR areas so that any given fire or infestation
event will only affect a small part of the total project area.
Inclusion of two different types of activities also diversifies risk,
although the small size of the NSR component means that this
type of risk diversification has little impact.

While risk mitigation reduces the likelihood of losses, such
losses may still occur. To minimize the possibility that regis-
tered net sequestration during the project will exceed actual net
sequestration due to losses during the project life, the project
developers agreed to discount estimates of net sequestration sub-
mitted for registration to account for potential losses. For the
FCR component, GERT and the project developers agreed, using
recent historical disturbance patterns, that appropriate 
discounts are 15% for risk of fire over the entire life of the agree-
ment, and 0.5% per year for insect mortality in spruce and aspen-
dominated stands. For the NSR component these discounts are
reduced by 50% because the plantations will be given high pri-
ority in fire and insect suppression programs under government
policy. In the future, climate change could result in increased
moisture stress, increases in insect pests, and higher fire fre-
quency and intensity in the Prairie region, all of which increase
the risk of losses (Herrington et al. 1997). At present such risks
are hard to quantify.

A number of accounting methods have been proposed in the
technical literature to account for C sequestration and address
the possibility of net emissions during a project and after it ends.
The methods include tonne-year approaches, the stock change
approach and long-term averaging (Brown et al. 2000, Ellis 2001).
Depending on the choice of method, the amount of net seques-
tration registered for any given period of time during a project
could vary considerably. The SaskPower project developers pro-
posed that long-term average (LTA) accounting should be accept-
ed for the NSR component while stock-change accounting should
be used with the FCR component. In the LTA approach, the
average annual net C stock changes would be determined
over several planting and harvesting rotations (300 years in this
case) and it is this amount that would be registered as the net
sequestration resulting from the project. One advantage of this
method is that it explicitly accounts for variability and the like-
lihood of future emissions, for example due to harvesting. It
also serves to allow registration of net sequestration early in
the plantation life, which is likely to be an advantage to pro-
ject investors. One disadvantage of the LTA approach is that
it is not consistent with the Kyoto Protocol rules that Canada
will have to use for national accounting if it ratifies the Protocol.
A second disadvantage is that registration would be based on
predictions of future net sequestration and emissions rather than
on the actual net sequestration and emissions that have occurred.
These disadvantages are not unique to the LTA method.
GERT considered the proposal to use LTA for the NSR com-
ponent but chose not to accept it. Instead, GERT required the
use of the stock change approach for both components of the
project. In this approach only actual net sequestration is
accounted for and can be registered, after it has occurred.

Measurable Net Sequestration
GERT required that each project component be based on accept-

able data, assumptions and methodologies for determining the
reference and with-project cases. GERT reviewed both method-
ologies for projecting future sequestration and methodolo-
gies for estimating actual sequestration after it has occurred.
The use of projection methodologies during project develop-
ment and review helps identify the issues involved in measurement
and provides an estimate of the amount of C sequestration that
could be registered in the future. Registration of actual net seques-
tration in the future will be based on estimates derived from in-
situ measurements to the extent possible. Table 1 summarizes
the methodologies.

To project C stock changes in the NSR reference and with-
project cases GERT accepted the use of the CO2FIX C
accounting model developed by the European Forest Institute
for analysis of plantations (EFI 2002). The model accounts for
ecosystem C in living and dead tree biomass as well as C in har-
vested wood products. It simulates C stock changes starting with
various input data such as initial C levels and mean annual incre-
ment of the species used in the planting. The key influence on
C in the NSR reference case is the natural successional changes
that follow harvesting. Prior to harvesting the NSR areas are
assumed to have been older-aged spruce-aspen mixedwood stands.
The project developers modeled the reference case using a 
low-density aspen yield curve under the assumption that the
mixedwood stands were harvested for large-diameter spruce,
resulting in low-density aspen stands. They modeled the 
with-project case using a high-density white spruce curve. They
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projected both aboveground and belowground biomass 
C stock changes for each case but did not model soil C stock
changes on the assumption that net changes in this pool will
be minimal.

For future registration of actual net sequestration the project
managers will base estimates for the reference case on control
plot measurements from NSR areas on which plantations
have not been established. The plots chosen will be as similar
as possible to the planted land and will provide good estimates
of the C impacts of natural successional changes if the land were
not planted. For the with-project case, the project managers will
base the estimates on sample plot measurements in the plan-
tations. Vegetation abundance, biomass and C mass will be mon-
itored and measured in all plots. Specific attention will be paid
to soil C sampling to test the assumption that there will be lit-
tle net change in this C stock. The planting sites will be sam-
pled before planting and during the life of the plantation, with
random sampling of approximately 100 trees per year at years
1, 2, 3, 5, 10 and at 10-year intervals thereafter. The success
of the plantation will be monitored in a regeneration survey at
year 5 to assess seedling survival and through a survey at about
year 10 to determine whether the trees have met provincial gov-
ernment growth standards.

To project C stock changes in the FCR reference and with-
project cases the project developers created a spreadsheet
model to track all C pools over time and the flow of C between
the pools. The projected future harvesting profile is key to deter-
mining the C stock changes in the reference case. The project
developers believe that all mature or over-mature stands of 90
years or older in 2010 would have been harvested by that date,
if the FCR area were not protected, implying a substantial har-
vest rate of 1.7 million m3 per year. This is 74% of the mer-
chantable timber volume on the FCR land, and the remaining
stands would be harvested over the subsequent decades as they
reached the age of 90 years. Thus, the project developers
assume that most of the emissions avoided by the FCR creation
would have occurred by 2010.

The temporal profile of the projections is very sensitive to
this harvesting schedule assumption. GERT accepted the pro-
ject developers’ arguments that, due to its age, accessibility and
merchantability, most of the timber would be harvested by 2010
and that demand would exist for the timber in the harvesting
regions. However, assumptions about future harvesting rates
are by their nature difficult to validate because they require 
projecting future management, supply and demand condi-
tions. Alternative assumptions are possible. For example,
applying the government’s AAC calculation methodology to
each FCR area yields a lower harvest rate of 0.3 million m3 per
year in the first 10 years but ignores the fact that actual 
AAC decisions are made on the basis of much larger areas 
than the individual FCR areas. GERT specified that the 
project managers must provide further evidence in support of
their harvesting schedule assumptions when they seek to reg-
ister the net sequestration from the FCR component. Without
such evidence GERT recommended that future registration of
net sequestration be based on an alternative reference case, for
example a reference case based on calculating the AAC for the
individual FCRs.

In the FCR reference case the project developers modeled
the C impacts of harvesting, the growth of non-mature stands
up to the time of harvest, and post-harvest regeneration of for-

est. In the with-project case they modeled growth of the pro-
tected forest including stand break-up of over-mature forest.
They modeled all C pools including trees, understory, detritus,
forest floor and forest products. Various approaches are pos-
sible for accounting for harvested wood products. In particu-
lar, the default accounting rules of the Intergovernmental
Panel on Climate Change applied to the project would mean
that all harvested material would be assumed to be emitted imme-
diately to the atmosphere upon harvest (Houghton et al. 1996).
The use of this approach would maximize the projected net seques-
tration resulting from the FCRs because it would maximize the
emissions assumed to be avoided by the protecting the FCR areas.
However, GERT and the project developers agreed that a
more conservative but realistic approach is better suited to the
accounting for the project. Emissions from harvesting are
calculated by assuming that all harvested C is emitted imme-
diately to the atmosphere unless it is stored in long-lived
products like lumber and Oriented Strand Board.

For future registration the estimates of actual net sequestration
from the FCR areas will be based on sample plot measurements
for the with-project case estimates, while the reference case will
rely on modeling, as outlined above. A monitoring program on
the FCR lands will document C stocks over time using a
number of permanent data collection initiatives currently
being implemented by the Saskatchewan government for all
of its managed forest. Protocols for permanent sample plot mea-
surements of forest floor soils, vegetation and woody debris have
been established, and will include information relevant to
assessing C. Remote sensing will allow annual inspection of
large-scale fire and insect disturbances with follow-up ground-
based sampling used to determine any associated C impacts.

Table 2 summarizes projected net C stock changes result-
ing from the project, after accounting for the discounts for fire
and insect effects. GERT concluded that the project does
result in measurable net sequestration and specified that the pro-
ject managers must provide summaries of the sampling meth-
ods used, and detailed sampling results, when they seek to reg-
ister net sequestration. It also specified that C stock changes
in all pools, including soil, must be included in the net seques-
tration estimates submitted for registration. However, in keep-
ing with Kyoto Protocol accounting rules GERT agreed that
a given pool could be ignored if the project managers could demon-
strate with adequate documentation, such as reference to sci-
entific literature, expert opinion, and related study results,
that not including the pool results in an underestimate of the
net sequestration benefit of the project. This rule may prove use-
ful where it can be demonstrated that the project does not result
in a net loss of C from a pool, but project managers consider
it too expensive or difficult to provide complete measure-
ments of the pool.

The projections show that there may be net emissions of C
rather than net sequestration during part of the life of the pro-
ject. The initial preparation of the NSR lands for planting
results in a short-lived net loss of C. In the FCR component a
large net loss of C is projected to occur during the later part of
the project life, which was of significant concern to GERT. The
projected loss of C in the forth and fifth decades of the FCR
component, by which time almost all of the FCR forest is over-
mature, reflects the project developers’ assumptions about
what happens to over-mature boreal forest in Saskatchewan.
Little is known about stand break-up in these forests or the C
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impacts. The project developers made conservative assump-
tions that likely overestimate the amount of C lost due to
stand break-up. When it registered the project, GERT recom-
mended that the project managers improve information on the
C dynamics of mature stands and during stand break-up to 
provide a better picture of the net sequestration during the life-
time of the project. If improved projections still show a net loss
of C near the end of the project life, this would limit the
amount of net sequestration that could be registered earlier in
the project life.

Verifiable and Surplus Net Sequestration
GERT’s verifiability criterion required that the proponents

show assumptions, calculations and models in detail in their
project documentation, and that they take steps to ensure that
the raw data needed for verification or audit are available
and will be available in the future. Saskatchewan Environment
indicated that it plans to house all collected data in the publicly
accessible provincial Forest Management Effects Monitoring
Program database management system. 

Satisfying the criterion of surplus depended on demon-
strating that there are no legal requirements for the actions that
result in the net sequestration. For the NSR lands, there were
no legal requirements in place that required forest regeneration
after harvest in the 1965–90 period, nor are there current
legal requirements to regenerate forest on these areas. For the
FCR areas, there is no legal requirement for Saskatchewan to
set aside or protect the areas.

Lessons Learned
All forest sequestration projects involve a number of natu-

ral and human processes affecting a variety of C pools over time.
The calculation of the net sequestration from such projects is
not a simple exercise. Project developers must consider not only
the C stored in the visible, above-ground trees but also the C stored
in the roots of living trees, in other vegetation, in dead organ-
ic matter (stumps, forest litter, soil layers), and in forest prod-
ucts after the harvesting of trees. Thorough project development
and assessment requires detailed and well-supported projections
of C stocks and C stock changes over the life of the project for
the reference and with-project cases, including detailed infor-
mation regarding the methods of calculation, parameters and
assumptions, and complete information on relevant policy,
tenure and economic factors. The issue of leakage may often require
particular attention. The complexity of the processes involved
means that developers also must pay careful attention to the choice
of C modeling tools. They also should ensure that the design and
implementation of measurement and monitoring approaches will
provide the information necessary to derive high confidence esti-
mates of net sequestration for registration.

Developers of forest C sequestration projects will face
uncertainties because of lack of data or scientific knowledge
relevant to the project-specific location and effects. In the
SaskPower project, for example, there is little knowledge of the
fate of forest C in over-mature stands in Saskatchewan bore-
al forest. Many such questions can be partially or fully resolved
through measurement and monitoring design, or through sci-
entific research. Other uncertainties may be less easy to
address. For instance, the complex policy, forest manage-
ment and economic influences on the FCR reference case
will always be characterized by uncertainty because they are
by definition counter-factual—that is, they reflect a situation
that would exist only if the FCRs had not been created. Pro-
ject developers should identify and evaluate the major sources
of uncertainty in both reference and with-project cases and as
part of their project design they should develop approaches to
improve information. Development of projections using alter-
native scenarios for key uncertainties will be useful to gain an
appreciation of their importance. The implications of uncertainties
about the accepted or most appropriate accounting approach
could also be explored; for example, by preparing estimates using
more than one of the possible approaches to accounting for har-
vests and C stored in forest products.

Forest sequestration projects may result in net emissions at
certain points during the project life because of the different
and highly variable patterns over time of forest sequestration
in the reference and with-project cases. In some instances the
net emissions may be expected, as shown in Table 2 and
described above for both components of the SaskPower pro-
ject. In these cases, the projected net emissions can be planned
for and accounted for by reducing the amount of net seques-
tration registered. In other cases net emissions may be unex-
pected, resulting in the issues related to permanence as
described above. These emissions could partially or fully off-
set the net sequestration that has already been registered to that
point in time, implying that the project developers will have
to find means to replace the credits they had previously reg-
istered. The risk of net emissions raises a number of issues that
developers need to address in their project design. They will
need to identify all sources of risks of emissions during a
project, and develop approaches to try to reduce the risk
before and, if possible, after the project lifetime. As in the SaskPow-
er project, these risk mitigation approaches include the use of
risk diversification and protection approaches in project design.

Project developers will need to consider the implications of
different accounting approaches, some of which can help to address
concerns about permanence. However, it can be expected that,
if forest C is included in any trading system implemented in Cana-
da, the rules would specify which accounting approach must
be used. GERT rules specified that projects should use the C
stock change approach in which registration of sequestration
is based on actual net sequestration that has occurred in the pre-
vious period and has been measured and verified.

Outstanding Policy Issues and Conclusions
Some of the difficult issues that arose in the SaskPower pro-

ject do not have one right or obvious solution. Governments
will need to make policy decisions to guide some aspects of forestry
sequestration project development and review. Issues sur-
rounding permanence and accounting were difficult for GERT
to fully resolve and required judgements as to how best to address
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Table 2. Projected net C stock changes by decade in the two components
of the SaskPower project. Negative numbers represent an emission of C
to the atmosphere (thousand tonnes C)

Decade NSR FCR Total

1 –0.2 2276.3 2276.1
2 11.6 373 384.6
3 15.2 125.0 140.2
4 12.2 –356.7 –344.5
5 13.3 –876.4 –863.1
Total 52.1 1541.2 1593.3



such issues given policy and other uncertainties. For instance,
for the purposes of learning GERT decided to accept the 50-
year life of the project and to not address methods of account-
ing for net sequestration or emissions after the end of the
project.

GERT and the SaskPower project developers identified a num-
ber of key areas in which project development, review and trad-
ing will benefit from government rules or guidelines. These include
the following:
1. The acceptability of specific C accounting methodologies

for forestry sequestration projects.
2. The appropriate minimum lifetime for projects, requirements

that C stores be maintained for minimum periods, and
where responsibility lies for net emissions occurring after
a project ends.

3. The appropriate method to use for accounting for harvest-
ed wood products. 
Forest sequestration projects and trading are in their infan-

cy in Canada, and while issues can be debated in the abstract
it is not until projects are actually developed, quantified and
reviewed that the problems involved are fully revealed, and prac-
tical solutions examined. Learning-by-doing is critical. The
SaskPower project involves many issues likely to arise in
any forest sequestration project. Careful attention to the expe-
rience with the SaskPower project, and other forest C seques-
tration projects, will help reduce the cost and time for both pro-
ject development and review.
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