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Abstract 

This study examines the requirements for a successful carbon sequestration project for a 

First Nation in British Columbia. The Tsleil-Waututh First Nation located in the 

metropolitan area of Vancouver, have a forest rehabilitation project that they wish to 

sustainably manage to sequester carbon dioxide and finance through the sale of carbon 

offsets. However, the Tsleil-Waututh are confronted with the issue of how can First 

Nations participate in the carbon economy given that British Columbia and the federal 

government currently lack a government-sanctioned carbon offset market. Through 

analysis of literature and the exploration of provincial and federal legislation, four policies 

that reflect the range of carbon offset trading options are identified. Interviews with 

members of the Tsleil-Waututh Treaty, Lands and Resources Department are used to 

help identify criteria and measures to inform the policy option tradeoffs. 

Introduction 

Treat the earth well; it was not given to you by your parents, it was loaned to you by your 

children. 

 -  Sioux Proverb 

For years we have ignored this proverb and have been treating the earth as though it 

were our personal waste depository complete with an infinite amount of resources. The 

convenient ignorance of our impacts on future generations is finally catching up as the 

world begins to plan for climate change. 
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Greenhouse gases (GHGs) help the earth retain heat by trapping infrared radiation (heat) 

that is reflected off the earth‟s surface. Without greenhouse gases the heat would freely 

leave the earth‟s atmosphere and the earth would be much colder. In recent years, the 

magnitude of greenhouse gases released into the atmosphere from human activities has 

contributed to a rise in atmospheric temperatures and other impacts on our climate 

(Environment Canada, 2008). These impacts include: the melting of polar ice, thawing 

permafrost, extreme weather patterns, sea level rise, increased insect predation, and 

more.  

The Tsleil-Waututh Nation (TWN) is a sovereign nation with unextinguished Aboriginal 

rights and title. The Tsleil-Waututh community consists of approximately 400 people 

many of whom reside along the north shore of the Burrard Inlet, British Columbia. The 

130 hectares of forested landscape of the Inlailawatash lands demonstrates an 

opportunity where the TWN can help restore the forest and reduce CO2 emissions 

through terrestrial carbon sequestration, which is “net removal of CO2 from the 

atmosphere by plants and micro organisms that use CO2 in their natural cycles” (DOE 

2008). To help fund the forest restoration the Tsleil-Waututh have decided to explore the 

option of selling carbon offsets generated from the additional carbon dioxide sequestered 

from the project.  

Policy Problem  

The urgency to mitigate climate change has resulted in many “green” innovations 

including the concept of carbon offsets. The California Air Resource Board (CARB) 

describes a carbon offset as “a reduction in greenhouse gas (GHG) emissions achieved 

in order to compensate for emissions somewhere else” (CARB 2008).  

Internationally, numerous markets are available to facilitate the trade of offsets; these 

include voluntary markets and government-regulated markets. Examples of carbon 

emission markets include the European Union Emission Trading Scheme, the Regional 

Greenhouse Gas Initiative and the Montréal Climate Exchange. However, many of the 

carbon markets do not permit the purchase of offsets from Canada (such as the 

European Union Emission Trading Scheme), are currently in development (the Regional 

Greenhouse Gas Initiative) or were in development during the writing of this paper 

(Montréal Climate Exchange).  

To demonstrate the credibility of its projects different markets require different standards. 

For instance, for an offset to be acceptable under the auspices of CARB, the offset must 
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be real, additional, enforceable, verifiable and permanent.
1
 Additionally, depending on the 

provincial requirements, terrestrial carbon sequestration projects require a variety of 

assessments and approvals prior to project commencement.   

Given that the criteria noted above are met, forest rehabilitation projects help reduce 

carbon dioxide from the atmosphere. The purpose of the current paper is to analyze how 

the Tsleil-Waututh can combine GHG reduction along with forest rehabilitation. The 

current paper focuses on the Tsleil-Waututh because they are a community that is in the 

position to accomplish the dual goal but face uncertainty regarding the best methods. The 

uncertainty arises because there are various carbon offset markets, none of which are 

controlled by the federal or BC provincial government. Given the uncertainty the Tsleil-

Waututh developed the policy question: What is the best path forward for First Nations 

seeking to participate in the carbon economy? 

More broadly this paper is designed to inform other First Nations, the provincial 

government, and the federal government of issues, in connection to GHG of particular 

importance to First Nations. The Tsleil-Waututh policy question is a public policy issue 

because other First Nations are currently faced with similar problems. This project is not 

an attempt to determine a one-size-fits-all method; instead, it provides a structure for 

other First Nations who are attempting to initiate a terrestrial carbon sequestration 

project.  

Policy Alternatives 

Four policy alternatives are identified following discussions with the Tsleil-Waututh, a 

literature review and the analysis of case studies. The policy alternatives are used to help 

answer the policy question: What is the best path forward for First Nations seeking to 

participate in the carbon economy? The options represent current opportunities 

(voluntary market and bilateral negotiated agreement) and future prospects (government 

market and First Nations carbon offset cooperative). It should be noted that when 

examining the “future options” it does not include the option of purchasing “futures” 

contracts.  

Option 1 (Current): Voluntary Market 

The first policy option is for the Tsleil-Waututh to sell their offsets on a voluntary market. 

There are various voluntary markets worldwide however, to simplify the evaluation it is 

                                          
1 The terms are defined as follows: Real: An actual reduction in CO2, not simply accounting work. Additional: Beyond business as 

usual. Enforceable: Ensures that only one group is claiming ownership of the offsets. Verifiable: Tested by an independent third party. 

Permanent: The project will not merely result in a temporary reduction in CO2 (CARB 2008).  
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assumed that the Tsleil-Waututh sell their offsets on the legally binding Chicago Climate 

Exchange (CCX).
2
 The CCX is chosen because it represents a large exchange, it has 

been in operation since 2003 and it is assumed to be less risky than the newer, smaller 

markets.  

Option 2 (Current): Bilateral Negotiated Agreement  

The second option is the sale of the offsets between the TWN and another party through 

a bilateral negotiated agreement. Many organizations are not required to participate in a 

regulated carbon emission scheme but they aspire to reduce their emissions 

nonetheless. Alternatively, other organizations are required to reduce emissions prior to 

the enactment of a cap and trade program. This option analyzes an example of the latter. 

BC Hydro is chosen to represent the bilateral negotiated agreement option because it 

represents a trusted entity that currently holds a relationship with the Tsleil-Waututh. BC 

Hydro‟s requirement to become carbon neutral is stipulated by the government of British 

Columbia. Thus, this option examines the requirements of the BC Ministry of 

Environment‟s (2008) emissions offset regulations.  

Option 3 (Future): Government Market 

The third policy option is the sale of offsets through a future government market. 

Currently, both the federal and the provincial governments are in the process of pursuing 

cap and trade systems. However, this option focuses on the provincially regulated 

Western Climate Initiative (WCI) because the WCI (2008) is currently in a more advanced 

position than the federal program. Nonetheless, the WCI is still in the process of 

development, therefore assumptions are made based on standardized protocols.  

Option 4 (Future): First Nations Carbon Offset Cooperative  

The fourth option is for Tsleil-Waututh Nation to create a carbon offset cooperative that is 

customized to meet its needs. The cooperative is open to all North American First 

Nations but initially focuses on First Nations in British Columbia. The cooperative could 

be composed of a number of parameters including: 

 The TWN design the standards required for an admissible project that is 

compatible with First Nations land management values.  

                                          
2  The Montréal Climate Exchange would be a good option for a First Nation to examine in the future once it has been in operation for 

a longer period. 
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 First Nations that wish to partake in the cooperative submit their project proposal 

to the Tsleil-Waututh.  

 Thereafter, these offsets are aggregated and sold on the Western Climate 

Initiative exchange.  

 It is assumed that the First Nations cooperative is not in full operation until 2015.  

Criteria and Measures 

The criteria and measures are used to help evaluate the policy options and are designed 

collaboratively with the Tsleil-Waututh Nation. It is important to note that while these 

criteria are appropriate for the Tsleil-Waututh they may differ, and are expected to differ, 

between First Nations communities. The following criteria are designed using a holistic 

approach that includes the economics, cultural and social values of the Tsleil-Waututh, 

environmental attributes, as well as other factors to consider (TWN 2009). 

Economic Criteria 

The economic criteria includes net expected revenues and the duration of the contract. 

Net expected revenues are calculated by subtracting the reforestation costs from the total 

revenues. The present value for each option is computed, using a discount rate of five 

percent,
3
 to determine its monetary value.  

Total Revenue. The first component of total revenues is the expected revenues from the 

sale of the offsets. It is assumed that the expected revenues are based on the linkage of 

revenues to the price of the BC carbon tax. It is assumed that the price per tonne of CO2 

is not greater than the BC carbon tax price per tonne of CO2. The argument being that if 

the price per carbon offset were greater than the current BC carbon tax it would be 

cheaper to emit and pay the tax rather than buy an offset.  

Thereafter the price is multiplied by the amount of CO2 absorbed in the Inlailawatash 

lands. It is assumed that 375 tonnes of CO2 are absorbed per hectare within the 130 

hectares of the Inlailawatash lands. However, the foresters at the Tsleil-Waututh are 

currently calculating a more accurate absorption rate based on GPS techniques. The 

amount of carbon dioxide absorbed varies depending upon a variety of factors and the 

techniques used to calculate the absorption depends upon the market requirements.  

                                          
3 Discount rates at three percent and seven percent were also used however; they did not reveal any changes in the outcome. 
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Reforestation. The second component of total revenues is the reforestation costs. TWN 

(2009) estimates that within the Tsleil-Waututh Inlailawatash lands, reforestation costs 

approximately $2000/hectares.
4
 Following interviews with reforestation experts at the 

TWN office it is assumed that 20 hectares are reforested per year for five years and the 

final 30 hectares are reforested in the sixth year (for the total 130 ha). Under this 

assumption the cost of reforestation is approximately $218,000 in present value terms. It 

should be noted that reforestation costs vary depending on soil and climate types. Within 

British Columbia the Coast Appraisal Manual illustrates the approximate cost per hectare 

for reforestation however, it is recommended to seek the advice from a certified forester 

to obtain an accurate assessment (BC 2007).  

Contract. The second component of the economic criteria is the length of the contract. 

The New Zealand case study demonstrates that the Maori community members feel that 

a long-term carbon contract could have negative consequences on future generations 

whom they feel obliged to protect. Therefore, the Maori are against long-term contracts 

that do not have exit clauses. Similarly to the Maori, the Tsleil-Waututh revealed that 

short-term contracts (10-50 years) were preferred to longer timeframes (100 years +) 

(TWN 2009).  

Cultural and Social Criteria 

When the Tsleil-Waututh are collaborating with another organization the members of the 

Tsleil-Waututh Nation respect when said organization acknowledges the cultural values 

of First Nations and the constitutionally protected aboriginal rights and title (TWN 2009). 

Thus, the first cultural and social criterion asks whether the policy option acknowledges 

aboriginal rights and title. To address the importance of community values, the second 

cultural and social criterion, asks whether the market acknowledges the land 

management values of British Columbia‟s First Nations.   

Environmental Criteria 

The Tsleil-Waututh stress the importance of the environmental health of their traditional 

territory (TWN 2009). In addition, the Tsleil-Waututh attempt to demonstrate their 

environmental-integrity in many business interactions and decisions. The market that the 

Tsleil-Waututh pursues should demonstrate environmental integrity because by 

supporting a particular market, that choice reflects on the values of the Tsleil-Waututh. 

                                          
4 This assumes that the average cost for reforestation per cubic meter of wood is $3.00 and that within the Tsleil-Waututh traditional 

territory there is approximately 750 cubic meters per hectare.  
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Thus, the environmental criterion asks whether the option requires environmental 

assessments. 

Other Criteria 

The other criteria that are evaluated include administration feasibility and transaction 

costs. Administrative feasibility looks at the ease of implementation, verification and 

monitoring. Ease of implementation is measured by three elements. Firstly, ease of 

implementation examines whether the market is currently in operation - it is assumed that 

if the market is not in operation the implementation is more difficult. Secondly, ease of 

implementation is simpler if the procedural requirements for its forestry offsets are 

established. Finally, implementation is complicated when the development of a personal 

relationship is required for the sale of offsets. Additionally, the analysis questions whether 

verification and monitoring by a third body is required. A quick analysis of the options 

reveals that verification and monitoring is required for all of the option therefore, this is 

not demonstrated in the policy matrix.  

Scoring Method 

Within the criteria some of the ”yes” responses represent a positive attribute while others 

represent a negative attribute. For instance, a “yes” for the recognition of aboriginal rights 

and title is a positive attribute (therefore it has a score of one) while a “yes” for the 

requirement of project completion is a negative attribute (therefore it has a score of zero). 

It is important to note that the analysis uses the assumption that uncertainty is negative 

therefore it is given a value of zero. 

It is assumed that the criteria themselves are more valuable than simply the categories 

(economic, cultural and social, environmental and other) used to describe the tradeoffs. 

Based on this assumption each criterion is given the weight of one.  

Analysis of Alternatives 

The policy analysis section evaluates each option based on the selected criteria. It should 

be noted that much of this information is derived from assumptions that may occur in 

future markets that have yet to be established. Therefore, it is expected that the analysis 

will change, as additional information is available.   

The analysis of the options is presented in Table 1; the table illustrates how each option 

scores on the basis of the criteria and presents the sum of the scores. The highest score 
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does not necessarily mean that it is the “best” option; the table is designed to illustrate 

the tradeoff between the alternatives. 

 

 

The purpose of this paper is to answer the policy question: What is the best path forward 

for First Nations seeking to participate in the carbon economy? It is not appropriate to 

make recommendations on behalf of the Tsleil-Waututh, instead the tradeoffs between 

the options are detailed below in terms of First Nations values and aboriginal rights and 

title, environment, current versus future options, expected revenues and total score. The 
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analysis is provided to the TWN so that they may incorporate their own weights and 

values to determine the path most desirable for their Nation. 

Cultural: First Nations Values and Aboriginal Rights and Title 

In terms of First Nations values and Aboriginal rights and title, the bilateral negotiated 

agreement and the First Nations carbon cooperative rank the highest out of the options. 

Both of these alternatives can integrate Aboriginal rights and title into their offset policies. 

The options also have the flexibility to integrate First Nations land management values 

into their environmental assessment requirement. However, by definition, the First 

Nations carbon cooperative makes both of these criteria at the forefront of its policies. 

Environment 

Most of the options demonstrate responsibility to the environment. Forestry projects have 

the potential to cause environmental damages to the project area. This commonly occurs 

when a forestry project does not exert caution when dealing with riparian areas. 

However, it should be noted that the voluntary market does not acknowledge the 

importance of an environmental assessment for forestry projects.  

Current vs. Future Options 

The comparison of the current options versus the future options reveals three key 

differences. Firstly, the future options have more uncertainty in regards to the contracts. 

This is to be expected because the future programs have not been developed therefore 

the contract requirements are not finalized.  

Secondly, the ease of implementation is more difficult with the future options for several 

reasons. The programs are not in operation therefore there is uncertainty regarding how 

the operations run and the procedures for the sales of offsets have not been developed. 

Finally, with the future options there is uncertainty regarding whether a project is required 

to be complete before it is approved for offsets. Based on these three differences, the 

future options demonstrates more uncertainty and creates greater risk for the Tsleil-

Waututh. 

Net Expected Revenues 

The study assumes that the price of carbon offsets follows the increase per tonne of C02 

as stipulated by the BC carbon tax. Based on this assumption, economically the 

government market is the best option (see Table 2).  
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Total Score 

As illustrated in table 2 the bilateral negotiated agreement has the highest score of 5.5. 

The high score occurs because there is very little uncertainty, the implementation is 

relatively simple, it acknowledges the social and environmental aspects of terrestrial 

sequestration projects and it results in a medium stream of revenues. While the 

government market offers the highest financial return it has the lowest score of 2.25 

because to date there is no indication that it acknowledges First Nations cultural values 

nor Aboriginal rights and title, moreover it represents a future market therefore there is 

uncertainty.  

Conclusion 

Forest management projects can provide a variety of benefits including the rehabilitation 

of forests and carbon sequestration. The Tsleil-Waututh Nation realize the potential of 

carbon projects and wish to explore the use of forest management techniques to 

rehabilitate and enhance sensitive riparian areas located within the Inlailawatash lands 

(TWN 2009). TWN also recognizes that such restoration projects are costly and require 

innovative and alternative revenue streams. The Tsleil-Waututh are exploring the 

potential to fund the carbon project through the sale of carbon offsets derived from 

carbon dioxide sequestered by the project area.  

To date there is uncertainty associated with the most appropriate means in which the 

Tsleil-Waututh Nation can realize the benefits of the carbon project. A proven reliable cap 

and trade system has not been developed at the provincial, national or international 

scale. As a result, the Tsleil-Waututh are exploring the most effective means to engage in 

the market. Moreover, the purpose of this study was not only to answer the policy 
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question for the Tsleil-Waututh Nation, but to include all First Nations to help determine 

the best path forward for First Nations seeking to participate in the carbon economy.  

The policy evaluation utilized a thorough examination of existing literature, selected 

cases and dialogue with the Tsleil-Waututh to the establish policy options -- voluntary 

market, bilateral negotiated agreement, government market and First Nations carbon 

cooperative. These options were analyzed using criteria that examined economic, cultural 

and social, environmental and other considerations.  

Within the policy evaluation, four areas reveal significant differences between the options. 

The areas are 1) scoring; 2) environmental attributes, social and cultural attributes; 3) 

revenues and; 4) simplicity. From the policy evaluation the study revealed the following: 

 Based on scoring, that the bilateral negotiated agreement may be the best option 

for the Tsleil-Waututh. The bilateral agreement has less uncertainty and provides 

the greatest potential revenues. 

 The First Nations carbon cooperative scores high in terms of the environmental 

criteria and it will certainly best acknowledge First Nations values and Aboriginal 

rights and title.  

 If the Tsleil-Waututh wish to pursue the option that will most likely result in the 

highest revenues, they should pursue the government market.  

 If the Tsleil-Waututh value a very simple market with a short-term contract they 

should pursue the voluntary market with the CCX.  

It is beyond the scope of this paper to provide a recommendation to the Tsleil-Waututh. 

Instead it is hoped that the revealed options will be considered in greater detail against 

the overarching goals and objectives of the community. Through my analysis, it was 

revealed that the First Nations cooperative scores highly in terms of environmental, 

cultural and social attributes. However, the cooperative may be a more appropriate 

second step for the TWN, after experience has been gained through the implementation 

of one of the other three options. By initially pursing one of the more simple options the 

Tsleil-Waututh gain experience interacting with the carbon economy.  

In terms of other First Nations that are considering undertaking a terrestrial carbon 

sequestration project there are a variety of factors that must be considered. Firstly, 

forestry primarily lies under provincial jurisdiction therefore a First Nation that wishes to 

undertake a terrestrial carbon sequestration project must first examine the provincial 
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forestry requirements to ensure that it is compliable with applicable provincial laws. 

Additionally, the current project examined cultural and social criteria that are compatible 

with the values of the Tsleil-Waututh however, it is expected that different First Nations 

will have alternative values.  
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