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1.0. Purpose 

The purpose of this report is to present and review options for meeting Dalhousie University’s 

greenhouse gas (GHG) emissions reduction targets through the use of carbon offsets. The report 

addresses several key questions related to: the types of carbon offsets available, best-in-class 
carbon offsets, and costs and benefits to the University. The report also evaluates the capacity of a 

potential land protection project in Wentworth Valley, Nova Scotia to meet Dalhousie’s targets for 

carbon offsetting, including a high-level assessment of on-site forest carbon storage, expected 

project costs, and next steps. 

2.0. Executive Summary 

This report explores carbon offsetting as an option for Dalhousie University to meet its climate 

change targets, including achieving a 50% reduction in greenhouse gas (GHG) emissions by 2020 

relative to the 2010 baseline year. Carbon offsets could serve as a complement to existing strategies 

the University has implemented, including technological upgrades (e.g., fuel switching and retrofits) 

and educational programs. Carbon offsetting also has precedent for use at other higher education 

institutions in both Canada and the United States, which would allow the University to network and 

engage with other climate researchers. However, fundamental questions related to the types and 

quality of carbon offsets, the steps in developing an offset project, and the costs and benefits of 

offsets, need to be addressed before the University can proceed. 

The findings from this report will be highlighted in the University’s 2018 Climate Change Plan 

(Version 2) as a potential strategy for meeting University climate change targets. If there is a 

University-wide interest in pursuing a carbon offset strategy in the next five to ten years, the 

opportunities examined in this report will be pursued further. The key findings and 

recommendations/options for next steps from this report are summarized below. 

Key findings 

Understanding carbon offsetting and offset standards 

➢ Carbon offsets are market-based instruments that allow buyers to claim credit for GHG 

reductions that occur outside of organizational boundaries. Offsets are typically measured 

in tonnes of carbon dioxide equivalent (CO2e). 

➢ Carbon offsets can be sold on either voluntary or compliance markets. Some jurisdictions 

mandate that large emitters, such as industrial facilities, reduce emissions through cap-and-

trade or offset programs, which generally have strict requirements. Voluntary offsets have 

less stringent standards and are usually managed through third-party organizations. 

➢ Key project categories include: renewables, energy efficiency, fuel switching, methane 

capture, industrial gas, and land use/forestry. 

➢ Credible carbon offsets are considered to meet a range of criteria, including: additionality 

(occurring above and beyond a baseline scenario); transparency (in methodology and other 

project details); permanence of GHG reductions; third-party assurance; unique ownership; 

and minimal leakage (GHG emissions are not transferred elsewhere). 

➢ Verifying carbon offset projects against a third-party standard is considered the best way to 

ensure the project meets the criteria for credibility. Common standard bodies include Verra, 
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the Gold Standard, Climate Action Reserve (CAR), and the Clean Development Mechanism, 

among others. Verra, the Gold Standard, and CAR are the most commonly used voluntary 

offset standards. 

➢ Due to project costs, some developers may choose to use standards with less stringent 

requirements, such as the Canadian Standards Association (CSA) CleanProjects Registry, or 

rely on peer-review networks, such as the Offset Network. Some higher education 

institutions are selecting the latter option to allow innovative project types to emerge. 

➢ Project development is a complex process that may require considerable consultation with 

experts. Projects also must be validated and verified by an accredited third-party before 

they can be listed on an environmental registry and sold as offsets. Developers who want to 

avoid high costs or to accelerate the process may choose to forgo registering their project 

and will sell offsets directly to a buyer. 

➢ Design and implementation of an offset project may take two or more years, including 

project conception and planning, development of a project description document, validation 

and verification, financing, and implementing and monitoring. 

Improved forest management in the Wentworth Valley 

➢ Forests contribute to the global carbon cycle by sequestering carbon dioxide from the 

atmosphere. They may act as a net source or net sink of carbon dioxide depending on rates 

of natural die-off (i.e. forest fires and disease) and how they are harvested or managed. 

Sustainable forest management can contribute to forest’s ability to act as a carbon sink by 

ensuring annual harvest does not exceed annual growth. 

➢ Forestry projects are a common form of carbon offset, including tree plantings 

(afforestation and reforestation) and land protection projects (avoided land conversion and 

improved forest management). Improved forest management (IFM) involves changing 

harvesting practices relative to a baseline scenario to maintain or increase the volume of 

carbon stored in a forest. 

➢ Carbon offset standards ensure credibility of forest projects by factoring in assessments of 

permanence, leakage, and additionality. Registered projects must contribute to a buffer pool 

to cover any potential losses through forest fire, disease, or activity-shifting. 

➢ Several IFM projects have been successfully implemented to date in Canada and the US, 

both on voluntary and compliance markets and over-the-counter. The projects cover a 

range of forest types and land areas but demonstrate consistently how land protection 

results in greater carbon storage over time. 

➢ Nova Scotia has a high percentage of privately-owned land and a history of using forestland 

for timber. Several regions, including the Wentworth Valley, are continuing to see annual 

logging by private timber companies. These regions offer potential for exploring their 

capacity to accommodate an IFM project. 

➢ An assessment of merchantable volume on two privately-owned tracts of land in the 

Wentworth Valley shows that one area (~2500 hectares) is likely experiencing or has 

experienced significant harvesting. Total carbon storage per hectare is approximately 184 

tCO2e ha-1, compared to 284 tCO2e ha-1 on nearby unharvested land. Under an IFM project, it 

is assumed that the harvested land could gain approximately 100 tCO2e ha-1 or roughly 

7,000 tCO2e year-1. 
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➢ Roughly 5,000 to 10,000 tonnes of carbon offsets per year over a 30-year period may be 

possible, based on comparisons to other IFM projects that account for permanence and 

leakage risk assessments. 

➢ Project co-benefits include: land protection and ecological benefits; opportunities for 

education and research; community engagement; local development in tourism and 

recreation; and reputational benefits. The project area may also intersect with other 

opportunities, such as renewable energy development, that could increase viability. 

➢ Developing an IFM project in the Wentworth Valley would have high upfront costs from 

land purchase (~$2.5 million) but would result in a greater return on investment than 

purchasing annual offsets from a vendor (~$300,000 per year). However, the amount 

invested per tonnes of offsets yielded may not be the most economical option, based on 

preliminary assessments of the forest’s condition. 

Key recommendations 

1) Continue exploring carbon offsets as a means of achieving GHG targets and highlighting the 

University’s role as a leader in climate research. 
 

2) Adhere to commonly-accepted criteria for high-quality offset projects, using established or 

peer-reviewed methodologies. Possible options include: 

a. Verra (VCS) methodologies for voluntary offsets 

b. Climate Action Reserve methodologies 

c. Canadian Standards Association (CSA) standards (ISO 14064-certified) 

d. Self-developed or unique methodologies that apply to the specific context of the 

chosen project 
 

3) Engage with other higher education institutions that designed or developed carbon offset 

projects and collaborate through established systems like the Offset Network if carbon 

offsetting approaches are further explored. 
 

4) Carry out focus groups or surveys with Dalhousie faculty, staff, and students to gauge 

understanding and perceptions of carbon offsetting, including their relative importance to 

meeting GHG targets and their credibility. 
 

5) Consult with community groups, businesses, and government departments with a stake in 

climate-related projects. Identify opportunities to involve stakeholders in development of 

these projects, including providing local expertise or funding.  
 

6) Consider opportunities for pilot projects that align with research objectives and could be 

scaled up as necessary. 

 

7) Conduct further study on methodologies required to inventory a forest ecosystem, including 

an approximate timeline and resources needed, if this approach is of further interest to the 

University. 
 

8) Investigate alternative project options that could yield higher carbon benefits per dollar 

invested, including renewable energy development. Develop a portfolio of potential project 

options for comparisons of costs and benefits. 
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3.0. Introduction 

This report presents the methodology and findings from a comprehensive literature review, expert 

interviews, and a site visit to the Wentworth Valley in Nova Scotia. Section 4 outlines relevant 

background information about carbon offsets, including the types of projects that can be listed on 
offset registries and the types of standards that can be used to verify offset projects. Section 5 

subsequently examines forest carbon projects as a means of offsetting carbon and reviews available 

information about the Wentworth Valley to determine its viability as an area for an offset project. 

The report also presents a high-level assessment of project costs and benefits (Section 5.4) and 

concludes with a series of recommendations and next steps to address the key research questions. 

In this section, we provide context for the report by summarizing Dalhousie’s current actions to 

address climate change and its long-term sustainability goals, as described in the 2010 Climate 

Change Plan. The section then introduces carbon offsetting as a possible means of achieving 

University climate change targets. Further, we present several guiding research questions that 

motivated the literature review and interview components of this report. 

3.1. Setting the Context: Climate Action at Dalhousie University 

Dalhousie University recognizes the importance of responding to climate change and has taken 

steps to incorporate both mitigation and adaptation into its planning and operations. Dalhousie is a 

signatory of the University and College Presidents’ Climate Change Statement of Action for Canada 

and actively monitors its greenhouse gas (GHG) emissions in an annual inventory (Dalhousie Office 

of Sustainability, 2018a). Additionally, Dalhousie has published a Climate Change Plan, outlining its 

goals and strategies for reducing GHG emissions and building resilience to climate change, and is 

planning to release an updated version in 2018 (Dalhousie Office of Sustainability, 2010; 2018a). 

Through the Office of Sustainability, Dalhousie has implemented numerous projects and programs 

to attain its GHG and other related sustainability targets (e.g., water consumption and waste). These 

projects include lighting upgrades, energy meter installations, building retrofits, and a biomass co-

generation system on the agricultural campus in Bible Hill (Dalhousie Office of Sustainability, 

2018a). Dalhousie also spearheads programs to encourage behaviour change among faculty, staff, 

and students, including its Employee Bus Pass (EPass) program and its Rethink Sustainability 

educational resources (Dalhousie Office of Sustainability, 2018a). 

Dalhousie’s annual GHG inventories help shape the University’s actions by providing information 

on the direct (Scope 1) and indirect (Scope 2) emissions over which the University has operational 

control (Dalhousie Office of Sustainability, 2018b). The inventories also include indirect Scope 3 

emissions from employee commuting and may include other areas, such as waste and water-related 

emissions, in future publications. In its 2010 Climate Change Plan, Dalhousie established targets for 

its Scope 1 and 2 emissions, as follows: 

➢ 2013 – 15% below the 2008-2009 baseline year 

➢ 2016 – 20% below the 2008-2009 baseline year 

➢ 2020 – 50% below the 2008-2009 baseline year 

As of the 2016-2017 fiscal year, Scope 1 and 2 emissions have been reduced by a total of 18% 
relative to the baseline year (updated to 2009-2010, due to the availability of more reliable 

emissions data) (Dalhousie Office of Sustainability, 2018b). Future and ongoing projects, such as 
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renewable energy agreements, district energy upgrades, co-generation, and green building 

certifications, will allow the University to continue striving toward its ambitious 2020 targets. 

3.2. Offsetting Carbon to Achieve University Targets 

Although Dalhousie University has made significant progress towards its GHG targets, exploring 

new and innovative options for reducing GHG emissions will facilitate its transition to a low-carbon 

future. In addition to its on-campus projects and programs, Dalhousie is reviewing options for off-

campus initiatives that will reduce or avoid emissions. Off-campus initiatives have the potential to 

help Dalhousie meet its targets in the short-term, while the University continues to advance long-

term solutions for on-campus reductions. 

Carbon offsets are emerging as an increasingly popular option for companies, public organizations, 

and individuals to voluntarily reduce their carbon footprints (Ecosystem Marketplace & BSR, 2008; 

Lovell et al., 2009). While some jurisdictions, such as Quebec and California, mandate that key 

emitters (e.g., major electricity importers and natural gas distributors) participate in cap-and-trade 

programs and purchase compliance offsets (CARB, 2018; Government of Quebec, 2018), the 

voluntary carbon market has also witnessed considerable growth over the last ten years. In 2016 

alone, 63.4 million tonnes of carbon dioxide equivalent (MtCO2e) were traded through voluntary 

market systems, with a total market value of $191.3 million; in comparison, the market volume in 

2005 was only 12.5 MtCO2e (Hamrick & Gallant, 2017). The growth in market volume helps 

demonstrate the relevance of carbon offsetting as an emerging climate change mitigation strategy.  

Carbon offsets have also been used by other higher education institutions (HEIs) as a means of 

reducing GHG emissions or even achieving carbon neutrality. In British Columbia, all provincial 

public-sector organizations, including colleges and universities, are required to submit Carbon 

Neutral Action Reports (CNARs) to the provincial government for annual publication, 

demonstrating how they achieved net-zero emissions (Government of British Columbia, 2018b). In 

2017, for example, the University of British Columbia (UBC) offset 51,938 tCO2e (representing 

Scope 1, 2, and 3 emissions) by purchasing credits in the provincial government’s offset portfolio 

(UBC, 2018).  

Other HEIs in North America have engaged in voluntary offsetting through implementing their own 

innovative projects. For example, Duke University in North Carolina established the Duke Carbon 

Offsets Initiative (DCOI), a network that provides post-secondary institutions with resources to 

fund and develop their own carbon offset projects, such as urban forest tree plantings or waste-to-

energy technologies (Duke University, 2018). DCOI also provides opportunities for institutions to 

use peer-reviewed offsets, reducing the need for costly third-party verification (discussed further in 

Section 4). These types of projects provide precedent for Dalhousie University to adopt carbon 

offsetting as a GHG reduction strategy; further, their relative rarity suggests that there may be 

opportunities for Dalhousie to adopt a leadership role among HEIs. 

Lastly, despite their popularity as a means of achieving GHG emissions reductions, it is worth noting 

that carbon offsets have also been subject to criticism within the academic community and the 

broader public (Dhanda & Hartman, 2011; Bumpus, 2011). Most concerns arise around the 

unregulated nature of many voluntary carbon offsets; for example, individuals and organizations 

may invest in offsets that do not yield the claimed reductions, particularly from projects whose 

credibility has not been independently verified (Dhanda & Hartman, 2011). Further, some argue 
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that using offsets is a cheap solution, wherein polluters pay others to allow themselves to keep 

polluting (as explained in Lovell et al., 2009). It is therefore important that the University address 

these concerns if it chooses to implement carbon offsets as a mitigation strategy, including a 

comprehensive discussion of how it will ensure offset credibility and what benefits the offsets 

provide. 

3.3. Knowledge Gaps and Key Research Questions 

This report seeks to delve more deeply into carbon offsets as an option for Dalhousie University’s 

climate action, reviewing key questions related to: the types and quality of carbon offset projects, 

the process of verifying that offsets are real and additional, and overall costs and benefits. Although 

there are inherent challenges to using carbon offsets, there are numerous voluntary and compliance 

offset standard bodies that provide guidance and protocols for successfully implementing real and 

additional offset projects. The standards will act as a foundation for this review, including 

examining projects that have been completed and certified to these standards. 

To fully understand available options, this report also explores the requirements for implementing 

a hypothetical carbon offset project. A proposed land protection project in the Wentworth Valley, 

NS, is examined from the perspective of improved forest management to reduce local timber 

harvest and maximize carbon sequestration. At a high-level, the report considers which 

characteristics make the Wentworth Valley a viable option for carbon offsets, including quantifying 

existing stand biomass, current property ownership, real estate value, and key conservation 

features. 

The specific research questions this report seeks to address are as follows: 

• What types of carbon offsets are there? What are best-in-class carbon offsets? 

• Which carbon offset standard should Dalhousie use? 

• Could a potential land protection project in the Wentworth Valley meet Dalhousie’s offset 

requirements and carbon offset standards? If so, what would need to happen? 

• How much protected area would Dalhousie need to offset 15-20,000 metric tonnes of CO2e? 

• How much would this cost the University on average? Per tonne? 

• What are the benefits to Dalhousie and the community? 
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4.0. Understanding Carbon Offsetting and Offset Standards 

4.1. Methods: Literature Review and Interviews 

Information on carbon offsets was primarily collected through a review of grey and academic 

literature. Key resources included the webpages for widely-recognized carbon offset standard 

bodies, which provide comprehensive material on project methodologies and requirements. 

Documentation for specific projects was used to determine how offset standard requirements are 

implemented in practice. Additionally, several review papers provided the foundation for defining 

high-quality carbon offsets. 

Several experts (e.g., environmental consultants and project developers) were also contacted via 

email and then interviewed via phone or in person to gather information and opinions. Interviews 

were generally informal and were meant to be exploratory in nature (i.e., asking interviewees to 

share their experiences working on projects). Further questions focused on experience with third-

party verification, community support of projects, and project costs (Section 5.4). 

4.2. Key Findings 

4.2.1. Understanding Carbon Offsets 

What are carbon offsets? 

Carbon offsets are a tool that individuals and organizations can use to contribute towards the 

reduction of global GHG emissions (Gaede, 2009). Also referred to as carbon credits, offsets are 

market-based instruments that allow buyers to purchase and claim credit for GHG reductions that 

occur outside of organizational boundaries (David Suzuki Foundation & Pembina Institute (DSF & 

PI), 2009; Smith, 2017). The funds from offset purchases are invested into low-carbon projects—

such as renewable energy development or tree planting projects—that “avoid, reduce, remove, or 

destroy” GHG emissions in one location, compensating for continued emissions elsewhere (DSF & 

PI, 2009).  

Offset buyers can use these credits to counteract their own carbon footprints, helping to negate 

GHG emissions that are otherwise unavoidable or to achieve carbon neutrality (i.e., net-zero GHG 

emissions). For example, although organizations can reduce their own carbon footprints through 

energy efficiency improvements or equipment upgrades, it may be costlier or otherwise impractical 

to eliminate local sources of emissions. Similarly, individuals may purchase offsets through airline 

companies to counteract emissions associated with necessary travel (e.g., for work or to visit 

family) (Mair, 2011). Offsets therefore provide a way to “avoid the unavoidable” (Lovell et al., 

2009).  

Carbon credits are generally sold in metric tonnes of carbon dioxide equivalent (CO2e), where one 

tonne purchased represents one tonne of avoided GHG emissions. The market value of carbon 

credits may vary substantially from project to project, depending on the complexity and location of 

the project (Smith, 2017). The fluctuating value of credits is in contrast to other carbon pricing 

schemes, such as carbon taxes, where values are fixed by the regulatory body. 
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Voluntary versus compliance offsetting 

As outlined above, the two primary markets for selling carbon offsets are compliance and voluntary 

markets. Compliance (or mandatory) markets are regulated under legislated national/provincial 

laws or under international treaties such as the Kyoto Protocol, in which the leading regulatory 

body establishes a maximum limit (or cap) on allowable GHG emissions (Gaede, 2009). Examples 

include British Columbia’s carbon offset program, the Regional Greenhouse Gas Initiative (RGGI) in 

the northeastern United States, and the linked cap-and-trade system between California and 
Quebec (and formerly Ontario), which includes compliance offsets verified to the Climate Action 

Reserve (CAR)’s standards. More compliance markets are expected to emerge in future years, as 

carbon pricing systems become more popular and countries attempt to meet their commitments 

under the Paris Agreement (World Bank & Ecofys, 2018). 

The goal of compliance offset systems is to monetize carbon and make it costly for organizations to 

continue emitting GHGs. Organizations are thus motivated to first reduce their Scope 1 and 2 

emissions over which they have direct control, limiting the amount they have to invest into offset 

purchases. Requirements for compliance carbon offsets are also more stringent, with project 

developers having to follow strict protocols for project registration and verification and for carbon 

accounting (Figure 1) (Gaede, 2009). As a result, the overall costs associated with project 

development are generally quite high1. 

The voluntary carbon market, on the other hand, does not include regulatory oversight, with 

organizations participating in the market out of a desire to improve their environmental 

performance or reputation. Carbon credits are generally sold over-the-counter (OTC), but may be 

verified against certain voluntary standards such as Verra (formerly Verified Carbon Standard, or 

VCS) and the Gold Standard. These offset standard bodies likewise define protocols for project 

registration and verification but may allow for more flexibility and ease of use (Figure 1). In 2016, 

99% of voluntary carbon offsets sold OTC were certified to a third-party standard (Hamrick & 

Gallant, 2017). Voluntary markets are also the most readily accessible to individuals and public 

entities, such as HEIs, that want to engage in carbon offsetting. Some jurisdictions, such as Ontario, 

may have both compliance and voluntary market schemes, in which the voluntary market acts as an 

additional mechanism by which to involve smaller businesses and individuals in local offsetting 

(Government of Ontario, 2018).  

                                                           
1 Mike Vitt, 3GreenTree, personal communication, May 18th, 2018. 
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Figure 1. Key similarities and differences between voluntary and compliance markets for carbon 

offsets. Information summarized from Hamrick & Gallant (2017) and Gaede (2009). 

Types of carbon offsets 

Carbon offsets can take on a variety of forms, with new technologies and pilot studies consistently 

leading to the introduction of novel project types. However, carbon offsets can generally be 

classified into several categories based on established methodologies across different offset 

standard or regulatory bodies, as follows: 

Table 1. Common project categories for compliance and voluntary carbon offsets. Information 
summarized from Gaede (2009), David Suzuki Foundation and Pembina Institute (2009), Verra 
(2018c), and Climate Action Reserve (2018b). 

Project Category Sample Description 

Renewable energy 
Investments in wind, solar, geothermal or biomass 
power generation 

Energy efficiency 
Upgrading appliances, switching to LED lighting, or other 
building retrofits; often community-based projects 

Fuel switching 
Conversion from coal-fired to natural gas-fired 
processes, or other low-carbon fuels 

Methane capture 
Gas capture and destruction/use from landfills or 
livestock waste 

Industrial gas 
Recovery and destruction of ozone-depleting substances 
from industrial processes 

Land use and forestry 
Afforestation, avoided land conversion, or improved 
forest management practices that enhance carbon 
sequestration and/or reduce harvest 

Focus on key emitters 

(e.g., energy producers, 

industrial facilities) 

No caps 

Requirements set by 

regulatory body 
Requirements set by 

voluntary standard 

bodies 

Open to all project 

developers and purchasers, 

including public 

organizations and 

individuals 
Stringent rules and 

limitations on project 

types that can be traded 
More flexibility in rules 

and project types allowed  

Common project 

criteria (e.g., 

additionality, 

leakage) 

3rd-party 

verification 

is required 

Caps set on allowable 

emissions to be traded 

Voluntary Compliance 



 

  Dalhousie University – p. 14 

Projects in each of these categories contribute to either indirect avoidance or direct removals of 

GHG emissions. For example, landfill projects directly remove methane, a GHG with a high global 

warming potential (roughly 30 times as potent as carbon dioxide) from the atmosphere (EPA, 

2017). Energy efficiency projects, on the other hand, result in indirect avoidance by reducing 

energy consumption at residential or community scales; the carbon benefits of these projects 

therefore depend on the emissions intensity of the electrical grid and the fuel used. Each type of 

project, however, results in an overall reduction in global GHG emissions which can be measured 

and quantified. 

Both voluntary and compliance markets require offset projects to follow specific protocols to 

ensure that offsets are of high quality. These protocols may be set by a governing body (i.e., in 

compliance markets) or a voluntary standard body such as the Gold Standard or Verra (Section 

4.2.2). These protocols may also consider factors such as geographic setting, project context, 

technology used, and overall contribution to sustainable development (The Gold Standard, 2018). 

For a project to be considered a viable carbon offset, the developer must be able to show that the 

GHG emissions reductions/removals associated with the project are both real and verifiable.  

What are best-in-class carbon offsets? 

While offset projects will have different reporting requirements based on the specific context in 

which they operate, all projects are expected to meet basic criteria for credibility to be considered 

high-quality or “best-in-class”. Most third-party standards require projects to follow specific 

protocols that address each of these criteria in some way in project documentation. The table below 

outlines common high-quality project criteria, adapted from the David Suzuki Foundation and 

Pembina Institute (2009) and Smith (2017). 

Table 2. Commonly-listed criteria for carbon offset projects to be considered credible. 

Project Criteria Description 

Additionality 

The project must show that the GHG emissions reductions 
would not have happened in the baseline or “business as usual” 
scenario. The proponent must build a strong case for what the 
baseline scenario is and demonstrate that it is most likely to 
have occurred without the offset project.  

Alternatively, the funds from carbon credit purchases must 
directly contribute to the success of the project for the 
additionality criterion to be met. In other words, if revenues 
from offset sales are needed for the project to proceed, then the 
project is additional. 

Transparency 

Project details, including the type and location, information 
about the developer, project duration, etc., are known and 
communicated to relevant stakeholders. The project proponent 
should publish documentation demonstrating how it quantifies 
carbon offsets and showing proof of third-party verification. 

Quantification 
The project must report, in depth, the methodology used to 
calculate the baseline and project scenarios for GHG emissions 
reductions. 
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Permanence 

The project must reduce/eliminate GHG emissions on a 
permanent basis (i.e., emissions cannot be removed and then 
re-emitted at a later date). Usually, a minimum of 100 years is 
required to ensure permanence; however, different standards 
may have different minimum requirements. Where there is risk 
associated with permanence (e.g., forestry projects that could 
be subject to natural disasters), a certain proportion of annual 
offsets need to be set aside as a “buffer”. Offset standards 
generally provide tools for calculating a percentage buffer. 

Auditing 

The project methodology must be validated by an accredited 
auditor to determine that the offset calculations are sound. 
Recurring audits (verification) are required on a regular basis 
to ensure continued project operation and offset sales. 

Third-party validation/verification is generally preferred to 
lend credibility to the project. It is required when carbon offsets 
are intended to be marketable (i.e., listed on a registry and 
sold), including both compliance and voluntary markets. 

Unique Ownership 

The project must avoid double-counting by ensuring that only 
one individual or organization can claim credit for the 
emissions reductions. Credits that are publicly listed on a 
registry must be “retired” when they are sold and used to offset 
GHG emissions. 

Leakage 

The proponent must show that the project does not result in 
GHG emissions being transferred elsewhere. For example, if the 
project replaces a non-renewable energy source, but this source 
is subsequently constructed elsewhere, then the project is 
resulting in leakage. Like permanence, offset standards provide 
guidance on conducting leakage risk assessments. Generally, 
leakage must occur in the same country in which the offset 
project takes place. 

Additional considerations for quality offset projects may include incorporation of sustainability 

practices and stakeholder consultation. For example, the Gold Standard requires that carbon offset 

projects also demonstrate social and environmental co-benefits, such as enhancing biodiversity or 

improving standard of living (The Gold Standard, 2018). While these considerations are not 

required by all offset standard bodies, understanding and emphasizing the co-benefits may lend 

additional credibility to projects and help gain stakeholder and community-level support. 

4.2.2. Developing High-quality Carbon Offset Projects 

Types of carbon offset standards 

The previous sections have detailed basic requirements for ensuring high-quality carbon offsets 

and have highlighted key distinctions between compliance and voluntary markets. However, 

another important aspect of carbon offset project development is the selection of the appropriate 

offset standard. In the case of compliance markets, offset standards are set by the regulatory 

agency; for example, California and Quebec rely on the Climate Action Reserve (CAR), which 
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outlines specific protocols for different project types. In voluntary markets, however, project 

developers choose an offset standard body with which they want to register their projects. 

Common voluntary standard bodies include: 

• Verra (Verified Carbon Standard, or VCS) 

• Gold Standard 

• Clean Development Mechanism (CDM) 

• Climate Action Reserve 

• ISO 14064 

• American Carbon Registry 

• Plan Vivo 

These standard bodies can be classified according to their coverage (e.g., regional vs. international), 

reputation/usage (e.g., internationally-recognized vs. new and innovative), and requirements 

including validation/verification and registration costs. Key standards are described below and 

summarized in Figure 2. 

1) Internationally-recognized carbon offset standards 

Of internationally-recognized voluntary standards, Verra and the Gold Standard are the two most 

commonly used, accounting for 58% and 17% respectively of total voluntary offsets transacted in 

2016 (Hamrick & Gallant, 2017). Verra was established in 2007 and covers a range of project types, 

including forestry and agriculture, waste, transport, and industrial processing, among others 

(Verra, 2018c). Verra-certified projects have global coverage, with nearly 1500 current projects 

located in nearly 70 countries including the United States and Canada. On the other hand, Gold 

Standard-certified projects are located exclusively in developing countries and must provide 

sustainable development co-benefits in line with the UN Sustainable Development Goals (The Gold 

Standard, 2018). Both offset standards have published protocols for different project types, as with 

CAR, that are unique to their program. While less widely used, other standards such as Clean 

Development Mechanism and Plan Vivo likewise establish protocols for offset projects worldwide. 

The Climate Action Reserve is another standard that has been widely used in the United States and 

Mexico; although it has less global coverage compared to other standards, it has considerable 

precedent for use in North America. It operates primarily as the offset project registry for 

California’s compliance carbon market but has since expanded to provide voluntary offsets (CAR, 

2018b). It outlines both compliance and voluntary protocols for a range of project types, including 

U.S. forestry, mine methane capture, and agriculture/livestock projects.    

CAR is also the offset body contracted by Quebec (and formerly Ontario) in the linked cap-and-

trade program with the California Air Resource Board (CARB, 2018; Government of Ontario, 2018). 

CAR is currently in the process of developing protocols that are applicable to a Canadian context2. It 

has three published protocols for landfill gas, mine methane capture, and ozone depleting 

substances that are adapted for Canada, with a further ten planned over the next three years. 

 

 

                                                           
2 Forest and Afforestation Stakeholder Team, Climate Action Reserve, webinar presentation, May 17th, 2018 
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2) Industry-level or regional standards 

Apart from internationally-recognized standards, other carbon offset registry programs have 

developed specific protocols for their jurisdictions. For example, British Columbia’s Carbon Offset 

Registry relies on protocols developed by the provincial government to verify that emissions 

reductions are real and verifiable. These protocols also cover projects related to energy efficiency, 

renewables, fuel switching, landfill gas management, and biological carbon sequestration. Further, 

projects are required to be based in B.C., and must be registered with the Climate Risk and 

Investment Branch of the Ministry of the Environment (Government of British Columbia, 2018a). 

Another relevant offset program is the Canadian Standards Association (CSA) Group, which 

provides an additional forum to display carbon offset projects on its GHG CleanProjects Registry. 

The CleanProjects Registry requires projects to be verified against ISO-14064, an environmental 

management standard that outlines requirements for quantifying and reporting GHG emissions 

(CSA Group, 2018b). The standard is therefore not specific to individual projects; rather, third-

parties that are certified with ISO-14064 can verify that the project reasonably and accurately 

quantifies avoided or reduced GHG emissions, but otherwise does not require a specific protocol to 

be followed. 

Overall, these types of standards are useful for projects not intended to be sold on the global carbon 

market, or where projects are smaller and the costs of a comprehensive, detailed third-party 

assessment would be too high for the developer to pay. The specific requirements of protocols here 

may also overlap with or combine international protocols – for example, B.C.’s Forest Carbon Offset 

Protocol identifies CAR and the American Carbon Registry as two sources for methodologies on 

quantifying forest carbon (Government of British Columbia, 2011). 

3) Institution-level offsets 

Lastly, for carbon offsets that are not intended to be marketable, some organizations may opt to 

forgo third-party verification entirely to reduce project costs. These organizations may base their 

projects off international standards like Verra or CAR, simply leaving out the verification step, or 

may develop their own simplified or unique protocols that have not yet been widely adopted3. In 

this case, the organization uses the project it develops (or is partnered with) to offset its own GHG 

emissions. 

From a higher education perspective, Smith (2017) provides guidance on the use of “Peer-

Reviewed Offsets” and “Innovative Offsets” in a university setting. These offsets do not receive 

recognition under international or industry-level standards but may provide additional education 

or research co-benefits that HEIs would consider equally as valuable. Smith further suggests that, 

because HEIs play a key role in innovation and research, institutions can demonstrate leadership by 

exploring and developing new offset project protocols. Under the American College and University 

Presidents’ Climate Commitment (ACUPCC), institutions may offset Scope 3 emissions (up to 30% 

of total emissions) using a combination of peer-reviewed and innovative offsets (Table 3). 

 

                                                           
3 Tani Colbert-Sangree, Duke University, personal communication, May 29th, 2018. 



 

Table 3. Offset projects that may be applied in higher education settings to achieve GHG targets, up to 30% of total emissions under the 
ACUPCC. Information obtained from Smith (2017) and Duke University4. 
Peer-reviewed Offsets Innovative Offsets 

Rather than having an accredited third-party verification body 
(such as an environmental consulting company) review a project, 
institutions can make use of peer verification. Peer verifiers 
ensure that a project meets the requirements for high-quality 
offsets, as a third-party verifier would, but without the cost 
requirements. The verifier must demonstrate that they have 
considerable knowledge of the project methodology and may 
register with peer-to-peer networks such as the Offset Network 
(Box 1). Further, the peer verifier/institution must not be directly 
connected with the institution running the project to avoid real or 
perceived conflicts of interest. 

With a limited number of offset standards to choose from, not all 
projects have methodologies or protocols that allow them to be 
verified by a third-party. Universities and colleges who want to 
capitalize on their research capacity to develop pilot projects (e.g., 
for new technologies) can use carbon reductions achieved here as 
innovative offsets. These projects should still meet basic 
requirements for high-quality offsets (e.g., additionality, 
permanence, etc.) but are allowed more flexibility because of their 
exploratory nature. Further, peer review is still required to ensure 
methods are rigorous and scientifically sound.  

 

Box 1. Carbon offsetting in a university setting 

Duke University in Durham, North Carolina, is one of the leading higher education institutions (HEIs) in North America for research and 
development into carbon offsetting. In 2007, Duke University signed onto the ACUPCC, committing itself to carbon neutrality by 2024 
(Duke Office of Sustainability, 2018). However, even with planned on-campus fuel switching and energy efficiency improvements, Duke 
estimated that it would need to offset a further 185,000 tCO2e per year to achieve carbon neutrality. It therefore established the Duke 
Carbon Offsets Initiative (DCOI) in 2009 to explore project options for offsetting carbon while also providing significant economic, 
environmental and social co-benefits (Duke Office of Sustainability, 2018). 

DCOI has since implemented several different projects that are either verified or peer-reviewed. These include: a waste-to-energy 
project that converts methane from swine operations (Loyd Ray Farms) into electricity, registered with CAR; an urban forestry tree 
planting project in collaboration with several other American colleges and universities, which is peer-reviewed and uses a Duke-
developed protocol; and home energy efficiency and solar workshops3. The latter project does not quantify carbon offsets. Together, 
DCOI presents the projects as a portfolio of initiatives to help achieve their carbon neutrality targets. 

DCOI has also established the Offset Network, an online portal that provides access to case studies, protocols, and other resources that 
HEIs can use to develop their own carbon offset projects. The Offset Network is in the process of developing a forum for peer-reviewers, 
and provides templates for simplified project plans, project description documents, and verification reports (The Offset Network, 
2018). Other HEIs with established offset projects include the University of Florida, Yale University, and Arizona State University. 

                                                           
4 Tani Colbert-Sangree, Duke University, personal communication, May 29th, 2018. 
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Figure 2. Comparison of voluntary offset standards across three different levels, from global or international recognition, to regional 

coverage, to specific to an individual organization or institution. Key differences in the registration process and protocols/methodologies, 

as well as costs of project development, are highlighted for each. Information obtained from individual offset standard websites. 

 

 

 

International Offset Standards 

Examples: The Gold Standard, Verra/Verified 

Carbon Standard (VCS), Climate Action Reserve 

(CAR) Voluntary Registry 

Registration process: Account creation, project 

registration, project description, validation of 

methodologies, annual verification from 

accredited validation and verification bodies 

(VVBs). 

Methodologies: Often specific to the standard; 

for example, both Verra and CAR have specific 

methods for Improved Forest Management 

Costs: $$$ 

High costs associated with account creation and 

maintenance, project registration, 

validation/verification, and monitoring 

 

Provincial- or Industry-level Standards 

Examples: CSA Registries (GHG CleanProjects), 

B.C. Carbon Registry 

Registration process: Similar to international 

standards, including project application and 

listing, validation and verification reports 

Methodologies: VVBs required to be certified 

with ISO 14064-3 (for CSA); provincial-level 

varies but may be through other registries. 

Considered less robust than international 

standards. 

Costs: $$-$$$ 

Similar costs to international standards; 

however, more flexibility in terms of companies 

listed for V/V may lead to more costs flexibility. 

Additionally, listed costs for making a project 

account are less ($200 with CSA vs. $500 with 

Verra) 

Institution-level Standards 

Examples: Duke Carbon Offsets Initiative, Université 

Laval 

Registration process: Not listed on a publicly-available 

registry. Applied directly to the organization in 

question rather than sold as offsets on the carbon 

market. 

Methodologies: May follow a specific protocol 

adapted from international or industry-level 

standards.  No independent third-party verification 

process. May be peer-reviewed by selected 

committee (e.g., through DCOI) or through 

researchers not directly affiliated with the project 

Costs: $-$$ 

Costs associated with purchase and monitoring are 

similar, but registration fees and audit fees are not a 

part of the process and therefore lower total costs 

substantially. 



 

What is the process for developing an offset project? 

Developing a carbon offset project is a complex and lengthy process, although the degree of 

complexity depends on whether the project is third-party verified and marketable (i.e., listed on a 

registry). Common players in the carbon offset development process include: consultants, project 

developers, validation and verification bodies (VVBs), offset standard bodies, registries, and other 

intermediaries (e.g., offset vendors who purchase and re-sell carbon credits) (Figure 3). The project 

developer leads the process, moving the project from initial conception to registration with an 
offset standard body and issuance of credits. Credits may then be listed on an environmental 

registry. 

Hamrick & Gallant (2017) suggests that the full process of offset project development can take up to 

two and a half years, depending on project complexity. Key documents include the project idea note 

describing the basics of the project, the project description document (PDD), and verification and 

monitoring reports. Figure 4 summarizes the relevant steps in the development process. 

Figure 3. Relevant stakeholders who may be involved in creating carbon offset projects. Some stakeholders may 
overlap, such as where offset standard programs also have their own registries for listing projects. Additionally, 

project developers can act as vendors or as purchasers of their own offsets. 

 

(Ritchie, 2018) 
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Defining the project, including: 

• Project objectives with respect to carbon 

• Project activities  

• Project scale, location, boundaries 

• Key participants 

Developing a project idea note (PIN) with the above 
information, as well as estimated carbon benefits, 
sequestration potential, additionality, and impacts 

Completing risk and feasibility assessments and 
adjusting project idea as needed 

Selecting a target market and standard (e.g., Verra, 
CAR) 

Planning the project, including: 

• Roles and responsibilities 

• Budget and work-plan 

• Financing and other agreements 

• Key project activities 

Considering stakeholder engagement (e.g., 
community, regulators), legal requirements, 
social/environmental impacts, etc., during project 

Structuring PDD team, including expertise from 
consultants, researchers, etc. 

Choosing approved methodology (or developing a 
new one) and conducting analyses, including: 

• Spatial boundaries and land eligibility 

• Starting conditions, baseline and project 
scenarios, & evidence of additionality 

• Quantification of GHG reductions/removals 

• Assessments of leakage, non-permanence 

Writing PDD to acceptable standards (e.g., clarity)  
 

Reassessing project feasibility, adjusting as needed 

Budgeting and projecting financial costs/revenues 

Defining management structure, including: 

• Ensuring transparency and effectiveness of 
reporting and community engagement 

• Improving leadership, opportunities for 
partnerships and networking 

• Strengthening organization, financial 
management, record keeping, etc. 

Commercializing forest carbon (i.e., setting an 
overall price per tonne) and understanding the role 
of investors, buyers, donors, etc. 

Establishing finance agreements, including 
provisions on: 

• Delivery of carbon credits and contract duration 

• Allocation of risks and liabilities 

• Costs and taxes 

• Monitoring and validation/verification 
requirements 

 

Continuing stakeholder consultation, particularly 
local community members – both formal and 
informal input 

Completing validation of project, performed by 
independent auditor accredited to the appropriate 
standard 

Opening an account on project registry, paying 
required fees, and submitting the PDD, validation 
report, validation statement, and other relevant 
documents 
 

Implementing project steps according to context of 
the specific project and what is laid out in the PDD 

Establishing a clear monitoring plan and thoroughly 
documenting results for any third-party auditors, 
including: 

• Ongoing data collection and results  

• Project risk and disturbance events 

Ensuring data is accurate, transparent and verifiable 
through quality assurance and management 
practices 

 

Verifying project monitoring results, as per the PDD, 
including: 

• Submission of a monitoring report to a third-
party auditor 

• Site visit by auditor 

• Drafting and finalizing verification report 

Following other requirements for verification, based 
on the standard selected, such as frequency of 
audits 

Receiving statement of issuance for offset credits 

 

Pathway A: Project will be listed on market 

registry and undergo third-party validation 

and verification 

(Step 1 → Step 8) 

Pathway B: Project will be used internally 

or traded over-the-counter with limited 

third-party assurance 

(Step 1 → Step 5, Step 7) 

Figure 4. Step-by-step process for moving carbon offset project from conception to credit issuance, adapted from Olander & Ebeling (2011).  
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While the specific steps in the project development process will vary based on the context and 

project type selected, the general progression from conception to credit issuance is likely 

comparable across most projects. The development of an offset project requires, at a minimum, 

several written documents (including the project idea note and PDD); intensive research, review 

and monitoring; and stakeholder consultation. Financing and investment considerations will 

depend upon the amount of capital required to initiate and maintain the project, as well as which 

stakeholders are involved in project design/delivery and opportunities for funding. The case study 

outlined in Section 5 addresses several of these considerations by examining potential project costs 

for an improved forest management project. 

Overall, developing an offset project would require considerable planning, research, and use of the 

University’s resources. The above offset standard bodies all provide materials and guidance on how 

to effectively implement a high-quality offset project, which could be further improved with 

consultation with carbon offset experts. Specific recommendations for how the University could 

proceed with carbon offset project development are summarized in the following section. 

4.3. Discussion and Recommendations 

Under the Pan-Canadian Framework on Clean Growth and Climate Change, all provinces and 

territories are required to develop an explicit carbon pricing system (i.e., carbon tax/levy or cap-

and-trade) or comply with a federal price-based system (Government of Canada, 2016). Nova Scotia 

has recently announced a proposed cap-and-trade program, which will likely follow a similar 

structure to that of Quebec and California. Nova Scotia Environment (NSE) anticipates that 

approximately 20 companies will participate, including natural gas distributors, petroleum product 

suppliers, and electricity producers with facility-based carbon footprints of 50,000 tCO2e per year 

or more (NSE, 2018). Further, the province does not intend to incorporate any voluntary offsets 

into its cap-and-trade program5. 

Within a University context specifically, there is currently no requirement for Dalhousie to 

participate in a cap-and-trade program or other proposed compliance market for carbon offsets. 

The targets that Dalhousie has set in its 2010 Climate Change Plan are self-imposed and any offsets 

the University purchases or develops would be done voluntarily in today’s context.  

Recommendation 1) Continue to explore carbon offsets as an option for meeting its GHG targets. 

Although there is no current requirement, carbon offsets have the potential to allow the University 

to become carbon neutral in the future, adding reputational value. Further, developing a unique or 

innovative carbon project promotes Dalhousie as a leader in climate-related research and will allow 

the University to connect with other HEIs and research centres. 

Recommendation 2) When developing a carbon offset project, it is recommended that methods 

adhere as closely as possible to the commonly-accepted criteria for high-quality projects (Table 2). 

Using an established methodology would enhance the credibility of the project and would reduce 

additional research required to develop project methods. 

Possible options, based on further assessment of the costs and benefits of each, include: 

• Option 1) Using Verra (VCS) methodologies for voluntary carbon offsets 

                                                           
5 Jason Hollett, NSE, personal communication, June 14th, 2018 
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• Option 2) Using Climate Action Reserve methodologies for either compliance or early action 

offsets 

• Option 3) Using CSA standards that align with ISO-14064 methodologies 

• Option 4) Using a unique methodology developed based on the specific context of the 

project chosen and any applicable case studies (e.g., using other university examples) 

Further, project development should be done in consultation with experts from the selected 

standard body to advise on methods, including drafting a PDD. Additional expertise from other 

project developers, researchers, or other relevant stakeholders should be sought as needed during 

project design and development. 

Recommendation 3) Engage with other HEIs that have developed or are planning to develop 

carbon offset projects if such a project is explored further at Dalhousie. These institutions may 

include American colleges and universities, such as Duke University, that have established systems 

like the Offset Network to aid HEIs in designing their own projects and identifying best practices. 

Resources provided by Second Nature could serve as a starting point for engaging with these 

schools. Further, although there are few examples of carbon offsetting within a Canadian university 

context, connecting with other HEIs in Canada would be beneficial to the University and may lead to 

opportunities for partnerships. Research partnerships would better allow for knowledge-sharing 

and leveraging of resources or funding that could aid in project development. 

Recommendation 4) Consult within the Dalhousie community (e.g., faculty, staff, and students) to 

gauge understanding around carbon offsetting, including University-wide perceptions on 

credibility, importance, and general knowledge of carbon offsets. Focus groups or campus-wide 

surveys may allow the University to determine how a carbon offset project would largely be 

perceived by the Dalhousie community. Further, these could act as a starting point for identifying 

faculty or students with an interest in being involved with a project, as well as any challenges that 

would need to be addressed in communicating the project objectives to the community. 

Recommendation 5) Identify and consult with key stakeholders within Nova Scotia on possible 

project options, including opportunities for collaboration or involvement with other climate-related 

projects (e.g., renewable energy development). Key stakeholders may include provincial 

government departments (Nova Scotia Environment, Department of Natural Resources), local 

community groups, businesses, and interested individuals. 

Recommendation 6) Consider opportunities for pilot projects that result in fewer GHG reductions 

than a full-scale project but could be scaled up as deemed appropriate. Pilot projects could include 

renewable energy projects, energy efficiency projects, tree plantings, or other innovative project 

types that align with University research objectives or community-based initiatives. Implementing 

a pilot project prior to moving forward with a full-scale project would allow the University time to 

develop or implement methodologies, identify challenges, and ensure best-in-class criteria are met.  

 

  



 

  Dalhousie University – p. 24 

5.0. Case Study: Improved Forest Management in the Wentworth Valley 

5.1. Methods: Literature Review, Interviews, and Analysis 

The literature review component of this case study involved reviewing grey and academic literature 

for relevant information on forest carbon and improved forest management. Information on 

existing forest carbon projects was collected from project description documents posted on offset 

standard websites like Climate Action Reserve and Verra. Where possible, project developers or 

environmental consultants who worked on forest carbon projects were contacted via email and 

interviewed via phone or in person. These included representatives from the Nature Conservancy 

of Canada, the Downeast Lakes Land Trust, and Community Forests International.  

Map data for the hypothetical case study in the Wentworth Valley was provided by members of the 

Nova Scotia Nature Trust and local property owners. The province’s online map data viewer was 

used to retrieve forestry data, including information on species groups, stand type, and 

merchantable volume, which was subsequently applied to the Wentworth area. Data analysis was 

conducted using GIS, Excel, and online forestry tools to determine estimates of on-site carbon 

storage. The project team also met with a local property owner to visit the proposed project area 

and learn about key conservation features and economic development. 

Finally, a high-level cost analysis was completed by collecting data on market-listed offsets and on 

anticipated costs of developing an offset project. Estimates provide a general overview of what 

Dalhousie could expect to spend annually on carbon offsetting, either through purchasing offsets or 

developing a land protection project. The analysis does not reflect the minutiae of a full cost-benefit 

analysis and may over- or underestimate actual expenses. However, the data presented below 

identify potential barriers to project feasibility and allow high-level comparisons of different 

scenarios. 

Information on market-listed offsets was collected from offset vendor websites, grey and academic 

literature, and expert interviews. For the assessment of project costs, key resources included 

Viewpoint (an online real estate service for Nova Scotia), offset standard websites, and expert 
interviews. Experts were contacted via email and then interviewed via phone to gather information 

and opinions on project costs. Opinions were based on previous experience as either environmental 

consultants on forest management projects or as project developers. As with the previous sections, 

interviews were informal and exploratory in nature. 

5.2. Implementing Forest Carbon Projects 

5.2.1. Background on Forest Management and Carbon Offsetting 

Forests represent an integral component of the global carbon cycle, sequestering carbon dioxide 

from the atmosphere and storing it as biomass until individual trees decompose (Nowak & Crane, 

2002). Forests can act as either carbon sources or carbon sinks, depending on whether the rate of 

forest die-off exceeds the rate of forest growth. Common explanations for why forests may 

experience rapid rates of die-off (and thus release carbon to the atmosphere) include forest fires, 

insects and disease, and anthropogenic disturbances such as deforestation (Natural Resources 

Canada, 2017a). Climate change is also expected to negatively impact forest carbon by increasing 

the annual area burned through forest fires and facilitating the spread of invasive pests like the 

mountain pine beetle (Natural Resources Canada, 2017a). However, forest management and 
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monitoring can significantly improve forests’ ability to act as a carbon sink, particularly by limiting 

removals of carbon through deforestation or other harvesting practices. Forests therefore can play 

a key role in climate change mitigation, depending on how they are managed. 

In Canada, forests are an important natural resource, comprising 347 million hectares (roughly 9% 

of the world’s forests), employing over 200,000 people, and contributing $23.1 billion to Canada’s 

GDP in 2016 (Natural Resources Canada, 2017b). In 2015, approximately 780,000 hectares of forest 

were harvested, the majority of which were on Crown land. Further, sustainability is a key 
component of Canada’s approach to forest management, with provinces and territories required to 

have forest management plans that regulate allowable annual cuts (Natural Resources Canada, 

2016b). Management planning, monitoring, and forest certification are all strategies that are 

employed nationally to ensure that harvesting is conducted sustainably. Canada tracks carbon 

emissions and removals via forest land in its National Forest Carbon Monitoring, Accounting and 

Reporting System (NFCMARS), demonstrating the role that sustainable management has on forest 

carbon over time (Natural Resources Canada, 2016a).  

Forests as carbon offsets 

As outlined in Section 4, a common type of carbon offset project is land-based carbon sequestration, 

in which developers enhance a natural carbon sink such as forests or wetlands. Most carbon 

sequestration projects implemented to date are forestry-based and include the following types: 

• Afforestation and reforestation (AF/RF) – planting trees in previously non-forested areas 

(AF) (e.g., abandoned agricultural land) or clear-cut areas (RF); 

• Avoided land conversion (ALC) – preventing forested area from being converted to 

agriculture or other similar uses; also referred to as reduced emissions from deforestation 

and degradation (REDD); or 

• Improved forest management (IFM) – maintaining or increasing forest carbon stocks 

through activities such as reducing volume of timber harvested annually or changing 

harvesting practices. 

Offset standard bodies generally allow forest carbon projects to be registered as credits, with many 

having developed specific protocols for GHG calculations in each of the different project categories. 

For example, Verra currently has 13 different methodologies that have been developed to calculate 

GHG benefits in forestry projects (Verra, 2018a). These include protocols such as “VM0010 

Methodology for Improved Forest Management: Conversion from Logged to Protected Forest, v1.3”.  

It is also worth noting that not all standards have allowed forestry projects to be used as offsets in 

the past, citing concerns about the credibility and quality of these projects. The David Suzuki 

Foundation and Pembina Institute (2009) recommended against using offsets outside of energy 

efficiency and renewable energy projects and noted that one of the leading international standard 

bodies, The Gold Standard, did not allow forestry projects. However, as of 2013, the Gold Standard 

has developed a land use and forests framework that allows the development of these projects for 

the voluntary carbon markets (The Gold Standard, 2013). Additionally, compliance market systems 

such as California’s cap-and-trade program administered through the Climate Action Reserve allow 

forestry projects to be registered and traded, despite more stringent requirements than voluntary 

markets (CARB, 2018). These findings suggest that stronger methodologies for ensuring credible 
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forest carbon projects are now emerging and that international acceptance of these projects is 

growing. 

Addressing concerns around forestry offset credibility 

The most commonly cited concerns related to forest carbon projects involve issues of permanence, 

leakage, and additionality (DSF & PI, 2009; NBCLT, 2016). As outlined in Table 2, high-quality 

carbon projects must ensure that carbon removals or avoided carbon emissions are permanent – 

e.g., on a timespan of 100 years or more for many standards. The long-range planning required to 

ensure forest protection well beyond the initial development of the project may prove challenging 

and must also consider project risks such as forest fires, disease outbreaks, and climate change-

related impacts on biodiversity. Some project developers will place conservation easements on the 

land to prevent landowners from later selling the land for timber if costs become competitive6,7.  

Additionally, to ensure that forestry projects meet the criteria for both permanence and leakage, 

most standards require that each project contribute to a shared buffer pool of carbon credits. In 

doing so, the loss of any one project (e.g., through forest fire or disease that wipes out a large 

volume of trees) can be counteracted by the offset reserve. The percentage of total offset credits 

that are required to be placed in a buffer pool is determined based on an assessment of overall 

project risks (e.g., Verra, 2016); for example, a project located in an area with high volatility and 

history of forest fires may need to establish a larger buffer than a project in a stable, old growth 

forest. 

Similar methods exist to assess the risk of leakage, wherein harvesting or land conversion practices 

could simply move to another location following the establishment of a forestry project. Project 

developers are generally required to identify and clearly explain how leakage concerns will be 

addressed in their project scenario. Offset standards, such as Verra, also include a leakage risk 

assessment tool that allows developers to calculate a percentage of total offsets that is lost to 

leakage and thus is discounted from the final value. 

Co-benefits of forest carbon projects 

Apart from carbon storage assets, forest protection projects can also result in a number of co-

benefits. From an ecological perspective, land conservation plays a leading role in species 

protection, particularly species at risk, and can preserve native species biodiversity. Monohan and 

Theobald (2018) suggest that expanding networks of terrestrial protected areas through public-

private partnerships can have climate change adaptation benefits for migratory species. Land 

protection projects, including forest carbon projects, can facilitate species migration through 

corridors and protect areas with high environmental heterogeneity that may become key habitats 

for species at risk under future climate change. These projects may also contribute to regional or 

national land protection or conservation targets (e.g., Nova Scotia’s Environmental Goals and 

Sustainable Prosperity Act, which set a target for legally protecting 12% of the provincial land mass 

by 2015) (Nova Scotia Legislature, 2007). 

                                                           
6 Tom Swann, NCC, personal communication, May 10th, 2018 
7 Dale Prest, CFI, personal communication, May 8th, 2018 
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Beyond ecological benefits, forest projects provide opportunities to capitalize on novel 

opportunities and can promote economic development in areas such as tourism and recreation. For 

example, the NCC Darkwoods forest carbon project in British Columbia promotes sustainable use of 

the land for backcountry recreation, which in turn contributes to local tourism and community 

development (NCC, 2018). Moreover, forest carbon projects can provide financial benefits to 

landowners who are involved in project development; the New Brunswick Community Land Trust 

outlines guidance for private landowners to enter into IFM projects, where sales of carbon credits 

are directed back to the owners or into the community to compensate for lost timber harvest sales 

(NBCLT, 2016).  

Finally, forest carbon projects, as well as other offset projects, can provide research and educational 

benefits that are particularly relevant from a university perspective (Smith, 2017; Duke University, 

n.d.). These benefits may include opportunities for students or faculty to engage in 

forestry/conservation research and for students to gain skills in project development. Offset 

projects also provide opportunities for community and social engagement, partnerships with 

government departments and local NGOs (e.g., the Nova Scotia Nature Trust), and reputation-

building (Duke University, n.d.). 

5.2.2. Improved Forest Management Projects 

To better understand how forest carbon projects are developed, we reviewed several Canadian and 

American improved forest management offset projects. We examined available documentation (e.g., 

their PDDs and website summaries) to explore how forest carbon is calculated, and we interviewed 

members of the project development teams to discuss the verification process and project costs. 

These projects are summarized below (Tables 4-6). 
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Table 4. Example A of an improved forest management project, taking place in British Columbia (2008 
onwards) and verified using Verra. Information retrieved from online documentation (3GreenTree & 
ERA, 2011; NCC, 2018) and telephone interviews with landowners and developers. 
Project Title and 
Proponents 

Title: Darkwoods Forest Carbon Project  

Project proponent/land owner: Nature Conservancy of Canada (NCC) 

Environmental consultants/project developers: 3GreenTree, Ecosystem Restoration 
Associates 

Land Features 
and Carbon 
Offset Capacity 

Location: Selkirk Mountains, British Columbia 

Land area: 55,000 hectares 

Brief description of land features: Ecologically diverse landscape, including old 
growth forests, mountains and alpine lakes. Region is habitat for rare wildlife 
species such as mountain caribou. Darkwoods also offer opportunities for the local 
community and tourists to engage in recreation (e.g., hiking, fishing). 

Previous ownership: Privately owned by a private corporation that did minimal 
logging; however, the alternate purchaser if not NCC was expected to be a logging 
company. Thus, the baseline scenario was modelled after standard logging practices 
in the province. 

Carbon offsets generated: Estimated 125,000 tonnes (credits) every year on 
average; more offsets are expected to be generated at the beginning of the project, 
with declining benefits over time. 

Methodology and 
Verification 
Process 

Standard used: Project is certified with Verra, using VM0012 (which was originally 
developed by 3GreenTree and later adopted as an official protocol) 8. 

Measurements: A forest inventory was completed and is updated every 5 years, 
using 80 permanent plots that represent different forest/landscape types. The 
periodic inventories correspond with each new verification period. 

Modelled estimates of carbon stored over a 100-year period were created using 
FORECAST and ATLAS for the baseline scenario (which assumed levels of timber 
harvest, road building, and other forestry operations). The project scenario was 
also modelled based on intended conservation practices, to be confirmed with 
subsequent inventories. 

Offset registry: Offsets transacted through US market registry (Markit) and listed on 
Verra’s website. The first transaction was valued at $6 million. 

Cost Information Land purchase: ~$100 million 

Initial inventory and validation: ~$1 million 

Costs of re-inventorying: $100,000 (periodically)  

Other Items of 
Note 

Good evidence to support the strength of the methodology; the project stood up to 
external scrutiny following an intensive review of the methods by British 
Columbia’s auditor general. 

 

                                                           
8 Mike Vitt, 3GreenTree, personal communication, May 18th, 2018 
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Table 5. Example B of an improved forest management project, taking place in Maine (2012 onwards) 
and verified using Climate Action Reserve. Information retrieved from online documentation (Finite 
Carbon, 2012; DLLT, 2018) and telephone interviews with the landowner. 
Project Title and 
Proponents 

Title: Farm Cove Community Forest Project  

Project proponent/land owner: Downeast Lakes Land Trust (DLLT) 

Environmental consultants/project developers: Finite Carbon 

Land Features 
and Carbon 
Offset Capacity 

Location: Downeast Lakes region, Maine 

Land area: ~8000 hectares  

Brief description of land features: Area is primarily softwood forest, traditionally 
used for hunting and fishing; although there are no identified endangered species in 
the area, the forest has value for community use and recreation. 

Previous ownership: Like Darkwoods, was privately owned before DLLT bought the 
land fee simple; the expected alternate buyer would likely have been a timber 
company that would have undertaken extensive harvesting. Thus, the baseline 
scenario was modelled after standard logging practices in the province. 

Carbon offsets generated: Initial verification generated over 200,000 tonnes 
(credits) for carbon reduction (protecting the land from logging); subsequent years 
led to additional amounts (e.g., 25,000 tonnes, 40,000 tonnes, etc.) from additional 
sequestration. Over 100 years, the project is expected to sequester 800,000 tonnes. 

Methodology and 
Verification 
Process 

Standard used: Project is certified with Climate Action Reserve, with credits sold on 
California’s climate market as an “Early Action Project”. The protocol used was the 
CAR Forest Project Protocol. 

Measurements: An initial forest inventory was conducted in 2010 to 2012 following 
the land purchases. Follow-up inventories will be completed every 20 years. 
Further, verification must be completed every six years. The baseline scenario for 
calculating carbon offsets was set against “common practice” industry standards for 
logging in the area (e.g., a combination of selective harvest and clearcutting on a 10-
20-year rotation). This is compared against actual harvest volumes to determine 
annual carbon offsets. 

Offset registry: Offsets transacted through the California compliance market. DLLT 
was unable to share costs per tonne of the project; however, they noted that the 
standard market price is ~$13 per tonne at present9. 

Cost Information Land purchase: Unknown. DLLT indicated that the purchase was made possible 
through fundraising efforts and with timber companies agreeing to act as 
intermediaries to hold the land while fundraising took place. 

Initial inventory and validation: ~$200-250,000 to complete the initial forest 
inventory and go through the verification process. 

Other Items of 
Note 

Stewardship of the forest is maintained through community-led efforts, organized 
through DLLT. DLLT partnered with New England Forestry Foundation (NEFF) to 
place a conservation easement on the forest. 

                                                           
9 David Montague, DLLT, personal communication, June 12th, 2018 
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Table 6. Example C of an improved forest management project, taking place in New Brunswick (2011) 
and not verified to a third-party standard. Information retrieved from online documentation (NBCLT, 
2016) and telephone interviews with the project developer. 
Project Title and 
Proponents 

Title: Whaelghinbran Forest Carbon Project  

Land owner and project developer: Community Forests International (CFI) 

Project partner and easement holder: New Brunswick Community Land Trust 

Additional consultants: Picea Forestry Consulting 

Land Features 
and Carbon 
Offset Capacity 

Location: Sussex, New Brunswick 

Land area: 40 hectares (out of 5 PIDs totaling 235 hectares) 

Brief description of land features: Rural forest area that has regenerated from 
agricultural use in the 19th century; the forest is dominated by red spruce, as part of 
the Acadian forest, but is overall a mixture of hard and softwood. 

Previous ownership: Private ownership by family who were no longer able to 
maintain the property. The family had relied on sustainable forest management, 
using the property as a working farm and woodlot. Expected alternate buyers 
would mostly like have been interested in liquidating all merchantable timber. 

Carbon offsets generated: Offsets generated equal to 2,110 tonnes, to be applied 
over a five-year period (422 tonnes per year).  

Methodology and 
Verification 
Process 

Standard used: CFI relied on methodologies developed by Verra for IFM projects but 
did not receive third-party verification. The independent review was avoided as a 
cost-savings measure, given the small size of the project. 

Measurements: Field sampling was conducted to estimate current carbon storage 
values and compared with literature values to determine the potential storage of 
the forest under future sustainable management. The baseline scenario was 
determined by Picea Consulting, based on historical practices in the region (e.g., 
merchantable timber harvested over the short term, with a rotation age of 60 
years). 

CFI notes that future studies will use the CBM-CFS3 carbon budget model. 
Monitoring of the forests will take place every 10 years and allows the land to 
maintain Forest Stewardship Council (FSC) certification. 

Offset registry: Offsets were sold over-the-counter to a Canadian architecture firm, 
who had initially approached CFI about forest carbon. The project was not listed on 
a registry.  

Cost Information Land purchase: N/A. CFI entered an agreement with the current landowners to 
acquire the land at a later date and secure future ownership. 

No information on costs of completing the inventory, although expected to be 
substantially less than Example A and B given the smaller size/lack of verification. 

Other Items of 
Note 

The project was described as a pilot that served as the basis for similar forest 
carbon projects in the Maritimes, including larger sizes. Future projects may seek 
out third-party verification, if deemed financially viable. 
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These three projects are all relevant to the proposed Wentworth Valley project (Section 5.3) 

because they operate within a similar context and use methodologies that may be applicable for 

this case study. Each project uses a different level or type of verification and can provide guidance 

on how to ensure rigour throughout the project. Additionally, each project demonstrated similar 

practices with regards to: determining the baseline scenario through modelling, ensuring 

permanence with conservation easements, and outlining monitoring practices. 

To provide additional clarification, Figure 5 summarizes how baseline and project scenarios in 
improved forest management projects are compared in most PDDs. In each case, the IFM project 

involves modifying the harvest practices in the forest area, allowing for a greater volume of stored 

carbon to accumulate over time. In contrast, the baseline scenario is determined through industry 

standards (e.g., clearcutting on a 50 to 60-year rotation age or similar). Carbon offsets are 

accumulated both through protecting present-day carbon stores and increasing the amount 

sequestered over the project lifetime. 
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  Create an inventory for current forest type, including: 

- Standing live carbon  

- Standing dead carbon 

- Carbon in forest products (in-use and in landfills) 

In addition to carbon pools, include carbon sinks/sources: 

- Changes in emissions (sources) and removals (sinks) from harvesting 

wood on forestland 

- Changes in emissions (sources) for decomposition of forest products 

 

BASELINE PROJECT 

Methods: Modelling based on harvest schedules 
under expected baseline scenario 

Example: 

Year 1 – 325,000 m3 total harvest 

Year 2 – 312,000 m3 total harvest 
… 

… 

Year 100 – 18,000 m3 total harvest 

 

Methods: Modelling based on expected new level of 

harvest; actual measurements in periodic verifications 

Example: 

Year 1 – 11,000 m3 total harvest 

Year 2 – 9,000 m3 total harvest 
… 

… 

Year 100 – 10,000 m3 total harvest 
 

The difference in carbon storage between the baseline and project years 
based on harvest levels allows annual carbon reductions to be 
calculated. 

Models also consider: 
- Permanence by doing a risk analysis to determine the % buffer pool 
- Changes to natural regeneration due to disease, fires, or planting of 

new trees 
 

Issuance of verified credits: Depending on the standard used, credits are issued annually or for set periods of times (e.g., 
for the vintage period between verifications). Initial issuances tend to be larger because most harvest under the baseline 
scenario happens early on; annual differences between the baseline and project scenarios are less pronounced over time. 

BASELINE 

PROJECT 

Periodic harvesting that results in substantial losses to the carbon pool, followed by periods of regeneration and further 
harvest. Total volume harvested tends to decline over time depending on the growth of new trees and if planting occurs. 

Minimal harvesting that results in a greater carbon pool over time as well as greater rates of sequestration. Some loss 
may occur due to natural hazards or die-off, but total volume is expected to grow considerably over the project lifetime. 

PRESENT USE 

Figure 5. Comparison of baseline and project scenarios under improved forest management. 
(Ritchie, 2018) 
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5.3. Forest Carbon Potential in Wentworth 

In this section, we present and discuss a hypothetical forest carbon project that could be used for 
carbon offsetting. We examine a region in the Wentworth Valley in Nova Scotia, which may serve as 

a potential location for a combination land protection/forest carbon project. Using provincial data 

on forestry and other geographical features, as well as local data on property ownership and 

conservation features, we assess the capacity of this area to offset carbon. Although the information 

presented here lacks the rigour and detail with respect to inventorying the forestland in Wentworth 

that would be required to verify the project, this analysis presents a high-level assessment of the 

potential carbon storage and sequestration value of the land. 

5.3.1. Features of Wentworth Valley 

Wentworth Valley is located in Cumberland County in northwestern Nova Scotia, approximately 50 

kilometres northwest of Dalhousie’s agricultural campus in Bible Hill. The area consists primarily of 

forested land owned by private landowners, including several timber companies and the Wilson 

family (who own and operate Ski Wentworth). Figure 6 below outlines the property ownership 

boundaries for major tracts of land in the Valley, as well as publicly-owned crown land. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Property ownership by large landowners (public and private) in the Wentworth area. 
Map provided by Nova Scotia Nature Trust, May 2018. 

The Wentworth area is home to several species-at-risk, including the eastern wood-pewee, 

snapping turtle, wood turtle, and Canada warbler. Other notable conservation features include 

areas of old or unique forests, waterfalls, and ravines (Figure 7). The area has a history of use for 

local tourism; in addition to Ski Wentworth, which operates during winter months, there are a 

Company A 

Company B 
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number of multi-use trails and a youth hostel (Figure 8) that promotes hiking in the area. Several of 

the conservation features have been featured or promoted in online tourism blogs – for example, 

Wentworth Valley Falls (Figure 9) is featured on Wise Guides as a “bucket-list” destination (Haines, 

2018). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7. Key conservation features in the Wentworth Valley area, including endangered or rare 

species, old forests, waterfalls and ravines. Map provided by Nova Scotia Nature Trust, May 2018. 

 

 

 

 

 

 

 

 

 

 

Figure 8. Youth hostel located near Wentworth Station in the Wentworth Valley, NS. 
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Figure 11. Logging truck leaving area of land owned by Company A, travelling along Higgins 
Mountain Road in June 2018. 

Figure 9. Wentworth Valley Falls, a 
unique bridal-veil waterfall located off 

Old Highway 4 near Ski Wentworth. 

Figure 10. Patches of clear-cut land seen at 
the top of Stevens Mountain west of Old 

Highway 4 in the Wentworth Valley. 
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In addition to tourism, the area also has a history of use for forestry products, with considerable 

evidence of cutting (both in the past and currently) in the area (Figures 10-11). Using Nova Scotia’s 

forestry dataset (DNR, 2018), the current species composition of forested lands in the Wentworth 

Valley was determined, as well as estimates of total stand merchantable volume (Figures 12-13). 

These values were overlaid with the property ownership boundaries shown in Figure 6 to 

determine how ownership may affect these values. For the purposes of the case study, the PIDs 

owned by Company A (shown in red in Figure 6) and Company B (shown in blue) were selected for 

analysis. These areas were expected to be most heavily cut, given their ownership, and would 

potentially offer the best opportunities for an improved forest management project. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12. Primary species composition of tracts of land owned by the two companies in the 
Wentworth Valley. Species identification codes are retrieved from Nova Scotia’s forest 

inventory metadata (DNR, 2018). 
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As shown in Figure 12, the forested stands owned by the timber companies appear to be a mix of 

hardwood and softwood species. The most dominant species are sugar maple and red spruce, 

although yellow birch and balsam fir are prevalent as well. Species composition in each area may 

vary due to changes in elevation, soil conditions, and moisture availability (e.g., near wetlands or 

river systems). More precise information on species composition would need to be determined 

during forest inventories to accurately quantify carbon storage and sequestration. 

With respect to total merchantable volume, there is a clear discrepancy between the volume per 

hectare on lands owned by Company A and by Company B (Figure 13). The total area owned by 

Company B (within the defined area in Figure 6) is 721 hectares, on which roughly 106,000 m3 of 

merchantable volume is stored. On average, each stand in the region has ~140 m3 per ha. In 

contrast, Company A’s land area totals 2518 hectares, stores a total of 231,000 m3 of merchantable 

volume, and has an average of ~95 m3 per ha. This result suggests that a greater proportion of 

Company A’s land is, or has been, used for timber.  

This observation was further confirmed upon visiting the site, wherein a local property owner10 

with knowledge of the area speculated that Company B has done very little cutting since taking 

ownership of the land. He suggested that much of the forest owned by Company B may be older 

growth forest and there was no obvious evidence of cutting (Figure 14). Given the current condition 

                                                           
10 Gregor Wilson, Ski Wentworth, personal communication, June 22nd, 2018 

Figure 13. Total merchantable volume (m3 per hectare) on tracts of land owned by the two 
companies in the Wentworth Valley. Values retrieved from DNR (2018). 
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of the land and the expected baseline scenario, this area would likely not prove useful for an 

improved forest management project. In contrast, the active cutting being done on Company A’s 

land suggests that the baseline scenario would differ considerably from the project scenario (i.e., 

protected land or minimal harvest). Therefore, the remainder of this analysis focuses on the land 

owned by Company A (~2500 hectares). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 14. Forested land owned by Company B, as seen from NS-246 E, Wentworth in June 2018. 

 

5.3.2. Estimating Forest Carbon Potential 

       Step 1: Existing carbon pool and carbon sequestration estimates 

To approximate the amount of carbon currently stored on Company A’s land, provincial data on 

merchantable volume and species composition was translated into an estimate of aboveground 

stand biomass. Calculations were made using Canada’s National Forest Inventory biomass 

calculator (NFI, 2016), which relies on equations developed by Boudewyn et al. (2007) for the 

Carbon Budget Model of the Canadian Forest Sector (CBM-CFS3) (Figure 15). Overall, the total 

aboveground biomass of trees located on Company A’s land is approximately 253,000 tonnes.  
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Figure 15. Sample calculations of aboveground biomass using Canada’s National Forest Inventory 
biomass calculator (NFI, 2016). Information on species type and composition, as well as 

merchantable volume, are from the provincial forestry dataset. 

A basic formula was applied to convert biomass into tonnes of carbon dioxide equivalent, where 

biomass is assumed to be 50% carbon and 1 tonne of carbon = 3.67 tonnes of carbon dioxide 

equivalent (CO2e) (Kurz & Apps, 1999).  

Aboveground biomass = [biomass/carbon ratio] * [CO2/C ratio] 

Thus, current carbon storage on-site is approximately 464,000 tCO2e. Total biomass/carbon 

storage may be higher if additional volumes, such as belowground storage in roots and soil, were 

factored in. Further research would be needed to assess how belowground carbon storage might 

fluctuate in logged vs. protected forest scenarios. However, for the purposes of this analysis, the 

above value is assumed to be sufficient for comparisons. 

The current carbon pool also has the potential to sequester additional carbon under a protected 

forest scenario. Given that the area has low merchantable volume (compared to Company B’s land), 

the forested land can be expected to grow considerably if current logging practices ended. 

Consultation with a forestry expert suggested that annual carbon sequestered in a typical Acadian 

forest stand may be as much as 1.22 t C ha-1 year-1 (4.48 t CO2e ha-1 year-1). At ~2500 hectares, 

annual sequestration on Company A’s lands could be as much as 9,000 to 11,000 tonnes of CO2e. 

These estimates are likely on the high end – especially in recently-cut areas where regeneration is 

slower – but do provide a sense of the land’s capacity to act as a carbon sink in the long-term. 
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       Step 2: Approximating future carbon pool 

Using estimates of current carbon storage and expected carbon sequestration, it is possible to 

approximate the potential growth of the carbon pool over the lifetime of the project. For example, 

applying a more conservative sequestration rate of 7,000 tCO2e year-1 over a 30-year period, as 

much as 210,000 additional tonnes of CO2e could be stored on Company A’s land by 2050. The 

resulting carbon pool could be ~674,000 tonnes (Figure 16).  

Another method is to compare the average carbon stored per hectare on Company A’s land to 

Company B’s land (which had minimal evidence of logging). The total carbon stored on Company 

B’s land is 203,000 tCO2e (using the same biomass to CO2e formula). On a per-hectare basis, this 

equates to 281 tCO2e ha-1, compared to the current 184 tCO2e ha-1 on Company A’s land. Thus, 

approximately 100 tCO2e ha-1, or ~250,000 tCO2e of additional carbon storage may be possible if 

Company A’s land was protected and allowed to grow without harvesting (from 464,000 tCO2e to 

714,000 tCO2e) (Figure 16). However, it is expected that it would take more than 30 years for 

Company A’s land to return to a state similar to that of Company B’s land. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Current 

carbon pool 
2020 

2050 

464,000 tonnes 

Baseline 

(depleted) 

carbon pool 

232,000 tonnes 

Protected 

carbon pool (Method A) 

674,000 tonnes 

Protected 

carbon pool (Method B) 

714,000 tonnes 

+ ~7,000 tonnes 

per year 

+ ~100 tonnes 

per ha 

Method A: growth-based estimate 

(annual sequestration) 

 

Method B: area-based estimate 

(comparison to fully-stocked land) 

2050+ 

Possible project pathways 

Baseline pathway 

 
– ~7,000 tonnes 

per year 

Figure 16. Possible future carbon storage on Company A’s land (~2518 hectares) under baseline 
and project scenarios. 

(Ritchie, 2018) 
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For the sake of analysis, the baseline is assumed to be roughly half the existing carbon pool 

(232,000 tCO2e by 2050). Under this scenario, the difference between the IFM project and the 

baseline would be between 442,000 and 482,000 tonnes of carbon offsets (or roughly 15,000 

tonnes per year over a 30-year period). 

The difficulty in determining annual carbon offsets, however, lies in lack of understanding of what 

the expected baseline scenario will be if timber harvesting continues. For example, understanding 

how many carbon offsets could be generated each year by the proposed project requires knowledge 
of current annual volume harvested by Company A, as well as details on rotation age, end-use of 

wood products, percentage of area cut, and equipment use. These values can be used to model how 

the forest would be expected to grow under current ownership, which would then be compared to 

the alternative of protecting the forestland. Other considerations include conducting a buffer and 

leakage risk assessment and determining the area of land that is accessible or viable for harvesting, 

all of which would likely reduce the number of annual offsets provided though IFM. Overall, 

estimating the baseline and project scenarios in detail is beyond the scope of this project and may 

require expert consultation. 

    Step 3: Benchmarking against other projects 

To serve as a proxy for determining how many offsets could be generated each year, the other 

forest carbon projects reviewed in Section 5.2 (Darkwoods, Farm Cove Community Forest, and 

Whaelghinbran Forest) were examined to see how many offsets are generated on a per-hectare 

basis. Doing so provides a rough estimate of the net volume of offsets a project may generate, after 

factoring in the buffer and leakage contributions, that can be applied to the Wentworth project 

(Table 7). For example, the Darkwoods project discounts approximately 15% of its total potential 

offsets to either the buffer pool or other risk assessments (3GreenTree & ERA, 2011). 

The Darkwoods project likely provides the best proxy for the Wentworth project, given its use of a 

voluntary standard and the inclusion of an annual average number of offsets in its PDD. It can 

therefore be directly compared using land area to the Wentworth Valley. In contrast the Farm Cove 

and Whaelghinbran projects demonstrate high upfront offsets from protecting the land, but do not 

provide an annual average that can be compared directly. Thus, annual estimates for these projects 

are assumed based on either 100-year project lifetimes or by spreading the upfront offset values 

(e.g., 200,000 tonnes offset immediately by Farm Cove) over a 30-year period (as in Figure 16). 

Estimates range from 2,400 to 5,700 tonnes offset per year across the three projects.  

It is important to note that all three of the IFM projects were able to obtain significant upfront 

offsets because the previous owners had also been implementing sustainable forest management 

practices. The baseline scenario (i.e., timber harvest) was set based on what was expected to 

happen to the land after selling, not based on historical land use. Thus, the existing forests were 

relatively untouched and therefore provided a large carbon pool to protect through the IFM project. 

In contrast, the Wentworth area has already been harvested for timber, meaning the carbon pool is 

depleted and would not provide significant upfront offsets. Although there would be long-term 

carbon benefits in protecting the land and allowing it to regain a natural state, the project would 

likely not be as useful in generating many offset credits in the short-term.  
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Table 7. Comparisons of offsets generated through other improved forest management projects to 
the land area proposed for the Wentworth IFM project. Information retrieved from project 
description documents or similar reports for the three projects (3GreenTree & ERA, 2011; Finite 
Carbon, 2012; NBCLT, 2016). Carbon offset values are in tonnes of carbon dioxide equivalent. 

Project Area Carbon offset details 
Average annual 

offsets per 
hectare 

Wentworth 
equivalent (area 
= 2518 hectares) 

Darkwoods 
Forest Carbon 

Project 
55,000 ha 

125,000 tonnes per year 
on average 
 
Could be as high as 
450,000 tonnes in 
earlier years of the 
project 

2.27 tonnes/ha 
per year 

5,700 tonnes per 
year 

Farm Cove 8,000 ha 

200,000 tonnes upfront 
+ additional volumes of 
10-40,000 tonnes in 
subsequent verifications 
 
Over project lifetime of 
100 years, total 
expected offsets are 
~750,000 tonnes (7,500 
tonnes per year) 

Dividing initial 
offsets 

(~270,000) over 
30 years: 

1.13 tonnes/ha 
per year 

 
0.94 tonnes/ha 

per year  
(based on 100-
year lifetime) 

 

2,400 to 2,800 
tonnes per year 

Whaelghinbran 40 ha 

2110 tonnes offset 
immediately; no 
information on 
additional offsets over 
time 

Dividing total 
offsets over a 30-

year period: 
 

1.76 tonnes/ha 
per year 

 

4,400 tonnes per 
year 

 

Given the approximate nature of the above calculations, it is difficult to conclude exactly how much 

carbon could be offset by the proposed Wentworth Valley project. A final, generous estimate might 
be between 5,000 and 10,000 tCO2e per year, if offsets were divided over the next 30 years. This 

would allow GHG reductions to be claimed until 2050 or for annual offsets to be aggregated and 

applied over a set number of years. However, reaching a target of 15,000 to 20,000 tonnes per year 

would likely require acquiring more land or land with a greater existing carbon stock. 
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5.3.3. Other Considerations 

Based on discussion with a local property owner11, a land protection project in the Wentworth area 

also has the potential to offer the local community economic and social co-benefits. Although the 

carbon benefits may not meet a hypothetical target of 15,000 to 20,000 tCO2e per year over the 

long-term (at least under the proposed total land area), the project may be desirable for the co-

benefits it could provide. These include:  

a) land protection and ecological benefits, including protection of species-at-risk and key 
conservation features;  

b) the promotion of local tourism, including additional opportunities for recreation through 

Ski Wentworth or the youth hostel; 

c) educational and research benefits by engaging faculty and students with carbon offset 

methodologies;  

d) community engagement opportunities; and  

e) reputational benefits for spearheading an innovative project and demonstrating climate 

leadership. 

The Wentworth area has also previously undergone an environmental assessment for the 

establishment of three wind turbines on Stevens Mountain (Figure 17). These turbines are located 

on privately owned PIDs to the north of the area owned by Company A. Currently, the wind 

turbines are not operational, but other wind development sites have been studied in the area.  

Participating in the development of a renewable energy project in conjunction with the forest 

protection project could provide additional benefits. Wind energy projects can be used to generate 

renewable energy certificates (RECs), which can offset Scope 2 emissions from electricity purchases 

(Center for Resource Solutions, 2012). The RECs generated by such a project could compensate for 

any difference in the number of carbon offsets produced through IFM and increase the overall 

carbon benefits of completing a project in this area. 

Further research would need to be conducted to assess the community support for specific 

locations, the financial and social costs and benefits, as well as the technical feasibility of building 

more wind turbines in the Wentworth area. Extensive stakeholder consultation would be critical as 

well, as community concerns have been raised in the past about placement of wind development 

sites on Higgins Mountain12. The existing use of the land for wind energy and past engagement is 

documented in an environmental impact statement (EIS) (CBCL, 2006). Figure 17 below illustrates 

average wind speeds across the Wentworth Valley and the location of existing wind turbines. 

 

 

 

 

 

                                                           
11 Gregor Wilson, Ski Wentworth, personal communication, June 22nd, 2018 
12 Gregor Wilson, Ski Wentworth, personal communication, June 22nd, 2018 
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Figure 17. Average wind speed (m/s) for locations within the Wentworth Valley region. Existing 
wind turbines are marked with stars. 

5.4. Cost Analysis 

5.4.1. Purchased Offset Costs 

What could Dalhousie expect to pay for carbon credits? 

Carbon offsets that are sold over-the-counter on the voluntary carbon market are available to 

consumers through a variety of channels, including directly from the project developers or through 

third-party vendors. Numerous offset vendors have emerged in recent years to provide an 

accessible forum for individuals and businesses to easily purchase verified offsets; for example, 

many vendor websites include tools to calculate individual carbon footprints and determine how 

many offsets are required to achieve carbon neutrality. Each vendor typically has a portfolio of 

projects it supports, with details on the cost per tonne of purchasing offsets from the project and 

the standard against which the project has been verified. 

In 2009, the David Suzuki Foundation and the Pembina Institute (DSF & PI) assessed the credibility 

of 14 Canadian offset vendors and six popular international vendors by reviewing their listed 

products against a set of criteria. These criteria (as in Table 2 above) included: additionality, 

evidence of auditing, unique ownership, permanence, vendor transparency, and public education. 

Each vendor was scored out of 100, with seven out of the twenty receiving a score of 80 or higher. 

The results of the survey may be relevant to Dalhousie should the University choose to purchase 

offsets through a third-party vendor. 

For this analysis, the websites of several of the highest-rated vendors were consulted, including: 

Less, ClimateCare, Climate Friendly, Planetair, and Carbon Zero. Given their high scores in the DSF 

& PI report, these vendors represent credible sources from which to purchase offsets. The websites 

were reviewed for information on offset costs, as well as details on which standard was used to 

verify the projects and which projects are available for sale (Table 8). 

Stevens 

Mountain Higgins 

Mountain 
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Table 8. Details of offset project types, standards, and costs for highly-rated vendors of carbon offsets. 
Assessment ratings are from the David Suzuki Foundation and the Pembina Institute (2009). 

Offset Vendor 
Assessment 

Rating (out of 
100) 

Project Types Standard(s) Used 
Cost ($) per 

tonne  

Less 85 
Renewable energy, 

fuel switching, 
methane capture 

Gold Standard-
certified in 

developing countries; 
VER+ Standard-

certified in Canada 

$32 per tonne 
for Gold 

Standard; $24 
per tonne for 

VER+ Standard 

ClimateCare 84 
Renewable energy, 

energy efficiency, fuel 
switching 

Gold Standard-
certified; Verra 

Standard 

From their 
carbon 

calculator: $10 
USD per tonne 

Climate 
Friendly 

84 
Renewable energy, 
methane capture, 

forestry 

Gold Standard CERs 
and VERs; CDM CERs 

~$28 per tonne 

Planetair 83 
Renewable energy, 
energy efficiency, 

reforestation 

Gold Standard CERs 
and VERs; CDM 

From their 
carbon 

calculator: $26.8 
per tonne 

Carbon Zero 82 

Energy efficiency, 
afforestation and 

other forest carbon 
projects 

VER+ Standard, CCB 
standards, & ISO 

standards 

For afforestation 
projects: $28-30 

per tonne 

 

Of the different vendors, most of their listed projects were in developing countries and were 

typically certified to the Gold Standard. As outlined above, this standard does not apply to projects 

located in Canada, which may limit the use of these vendors if Dalhousie chose to support local 

projects. However, other options such as the VER+ Standard or Verra could apply. For most of the 

vendors, the average price per offset ranged from $25 to $35 per tonne. Few of the vendors had 

forest carbon projects available for sale, apart from Carbon Zero. Its website indicated that 

afforestation projects located in Canada might sell for $28 to $30 per tonne. 

Searching specific databases, such as Verra or CSA CleanProject registries, generally does not 

appear to yield information on the cost per tonne of registered projects. However, additional 

discussions with an environmental consultant provided rough estimates of $7 to $15 per tonne for 

forest-based carbon projects13. Costs are set to be competitive against the alternative of selling the 

forestland to developers and therefore may vary depending on the desirability of the land for 

purchase. For example, the NCC Darkwoods project sells credits for approximately $10-12 per 

tonne14; smaller projects may sell credits for as much as $20 or higher, given the high costs of 

verification against fewer available carbon credits. 

 

                                                           
13 Mike Vitt, 3GreenTree, personal communication, May 18th, 2018 
14 Tom Swann, NCC, personal communication, May 10th, 2018 
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Cost analysis 

Based on the quoted costs from vendor websites and environmental consultants, we approximated 

the amount that Dalhousie University could expect to pay on an annual basis for carbon offsets. 

For Dalhousie University to hypothetically purchase offset credits equivalent to approximately 

15,000 to 20,000 tonnes of CO2e per year, the University would: 

• At a minimum, pay ~$105,000 per year (assuming a low price point of $7 per tonne and 
15,000 tCO2e year-1 offset) 

• At a maximum, pay ~$600,000 per year (assuming a high price point of $30 per tonne and 

20,000 tCO2e year-1 offset) 

• At a median price point, pay ~$300,000 per year (assuming $20 per tonne and 15,000 tCO2e 
year-1 OR $15 per tonne and 20,000 tCO2e year-1) 

For the sake of further analysis (Figures 18-19), the median scenario of $300,000 per year is 

applied, which assumes that Dalhousie would choose offsets that are of high-quality (and therefore 

costlier) but not at the top of the listed prices (due to the sheer number that the University 

requires). A more detailed analysis will likely be needed in the future to determine more 

specifically the amount the University would spend on offsets. The University may consider 

exploring different options for purchasing offsets more closely if cheaper verified offsets are 

available. For example, Hamrick & Gallant (2017) suggests that the average price for forest-based 

projects is only $5.0 per tonne, which does not mirror the prices listed on vendor websites. Further 

consultation with renewable energy and carbon offsetting experts15 also suggested that other 

project types – e.g., industry-based process improvements – may sell for much cheaper ($2-3 USD 

per tonne). These considerations may all affect the business case for developing versus purchasing 

carbon offsets. 

5.4.2. Hypothetical Project Costs 

What could be potential costs for developing the Wentworth forest carbon project? 

There are several major costs associated with the development of an improved forest management 

project, including (but not limited to) costs associated with: land purchase, research and 

development, completing a forest inventory, project registration, and validation/verification. Costs 

will vary from project to project, depending on average real estate costs for forestland and project 

size. For example, the Darkwoods project spearheaded by NCC cost approximately $100 million to 

purchase the land and requires an additional $1.0 million for periodic verification fees16. However, 

given the size of the project (~55,000 ha) and the desirability of the land (located in British 

Columbia), these costs far outweigh the expected costs of the potential Wentworth project. 

Cost break-down 

1) Land purchase costs 

As evidenced by Darkwoods, the greatest cost in implementing the project will be purchasing the 

land. An initial estimate of $550 to $800 per acre for Nova Scotia forest land was provided through 

                                                           
15 Lindsey Ziegler, 3Degrees Inc, personal communication, June 28th, 2018 
16 Tom Swann, NCC, personal communication, May 10th, 2018 
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interview with an environmental consultant17. A high-level assessment of land costs in the 

Wentworth Valley (Table 9) was then conducted using Viewpoint, a real estate website for Nova 

Scotia that provides current appraised values for all PIDs. The assessed value and listed acreage for 

each PID owned by Company A, based on Figure 6 above, provided the foundation for our 

estimates. 

Table 9. Assessed property value for PIDs owned by Company A in the Wentworth Valley area 
(Viewpoint, 2018). Values are converted to cost per acre, which is used to estimate the 
approximate purchase value of the land area identified in Figure 6. 

PID Owner 
Area 

(acres) 
Assessed 
value ($) 

Cost/acre 
($) 

Case study 
area (acres) 

Purchase 
value ($) 

25267428 Company A 6184.00  2,638,100.00   426.60  4790.72 2,043,725.49  

20318416 Company A 8240.60  2,983,900.00   362.10  814.30 294,855.93  

25346925 Company A 79.68  28,700.00   360.19  79.68 28,700.00  

25165234 Company A 40.00  13,000.00   325.00  37.15 12,073.75  

20434288 Company A 36410.00  13,107,600.00   360.00  501.97 180,709.20  

Total $2,560,064.37 

 

Overall, land costs were cheaper than anticipated, ranging from roughly $320 to $430 per acre for a 

total cost of ~$2.56 million. The area used in the case study and the area of each PID varied where 

the case study selection intersected with a larger parcel of land (e.g., PID 20434288) or where size 

estimates differed. For consistency, this analysis applies the area measured in GIS, as in Section 5.3, 

of approximately 6200 acres (2500 hectares). 

2) Project development costs 

Additional upfront costs are associated with project development, including conducting research 

and site visits, consulting with experts and community stakeholders, and inventorying the forest. 

Cost estimates for these aspects are more challenging to find in literature; estimates are therefore 

based on the opinion of the environmental consultants interviewed. It was suggested that: 

• Doing a forest inventory will be the most expensive part of the development process, apart 

from the initial land purchase. Exact costs will depend on whether the University hires an 

ecosystem services or forestry consultant to conduct the inventory or relies on internal 

resources, including faculty and students. Key activities include establishing permanent 

forest plots to measure the same forest stands repeatedly during the project duration. 

Overall, a rough estimate of $30,000 to $50,000 is applied here. 

• Project planning and development, including research, site visits, and report writing will 

have additional expenses. The University may be able to reduce costs if it involves students 

throughout the process and seeks to maximize the educational co-benefits that may be 

gained here. An estimate of $20,000 to $30,000 is applied here. 

Furthermore, costs may be incurred through hiring independent parties to audit the project, both 

as part of an initial validation and annual (or semi-annual) verifications of project activities. The 

                                                           
17 Mike Vitt, 3GreenTree, personal communication, May 18th, 2018 
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cost of audits depends on both the specific context of the project (e.g., overall size, complexity of 

calculations, etc.) and on the requirements of whichever third party is selected. Based on 

consultation with experts, rudimentary estimates of $15,000 to $20,000 for the validation and first 

verification were proposed, with an additional $10,000 to $15,000 for subsequent verifications. 

Different offset standard bodies also require annual fees to create accounts and list projects on 

their registries. For example, Verra (2018b), CAR (2018a), and CSA CleanProjects Registry (2018a) 

all provide a fee structure table or graphic, including initial fees to set up and list projects and fees 
per credit sold or transferred (Table 10). These provide an indication of annual expenses the 

University would incur if it followed a traditional route for project development (as in Figure 4). 

Table 10. Costs of listing projects on different climate registries, including initial set-up fees and 
annual maintenance costs. Note that not all costs are required to be paid annually and may only be 
activated if the project status changes. 

Potential fees 
Climate Action 

Reserve 
Verra (VCS) CSA Registries 

Account set-up fee $500 $300 $200 

Account re-activation fee $500 -  - 

Account maintenance fee (annual) $500 $300 - 

Project submittal fee $500 - $700 $500 $500 - $750 

Project variance review fee $1,350 - - 

Issuance fee (per credit) $0.19 $0.16, capped at 
$10,000 total 

$0.05 

Transfer fee (per credit) $0.03 $0.03 - 

Cancellation fee (per credit) $0.03 $0.16 - 

Project transfer fee $500 -  $250 
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At a high level, these costs can be divided over upfront costs (Year One) and additional annual costs, 

summarized below: 

Table 11. Breakdown of expected costs for project development, divided between upfront (Year 
One) costs and additional expenses. 
 Cost Area Estimated Costs 

Y
e

a
r 

O
n

e
 C

o
st

s 

Land purchase $2.56 million 

Project planning and development 
costs 

• Research requirements, site 
visits 

• Consultation 

$20,000 to $30,000 

 

 

Forest inventory costs $30,000 to $50,000 

Costs may vary depending on technology 
used (e.g., LIDAR), number of permanent 
plots established, etc. 

Third-party audit and verification 
costs 

$15,000 to $20,000 

A
d

d
it

io
n

a
l 

Y
e

a
rl

y
 C

o
st

s Annual verifications by third party $10,000 to $15,000 
Project account and maintenance 
fees (i.e., to be listed on a public 
registry) 

$500-1,000 per year (depends on registry, if 
used) 

Other potential costs (land 
maintenance, insurance, etc.) 

Up to $10,000 

 

For the sake of further analysis, a conservative estimate of $2.8 million for Year One costs is 

applied, including land purchase and all expenses associated with project development (research, 

inventorying, and auditing). Although the project has high upfront costs, the only recurring 

expenses are associated with renewal/membership fees, maintenance, and project verification. An 

annual cost of $25,000 per year is assumed to cover all potential expenses, recognizing that this 

figure may underestimate or overestimate fluctuating expenses on a yearly basis. 

Cost estimates are approximate and may vary considerably if different VVBs and consultants 

provide higher or lower costs. Additionally, the University may be able to leverage internal 

resources (e.g., faculty and student researchers) to reduce costs of conducting project planning and 

development (e.g., student-led forest inventories in Wentworth). Full cost assessments would 

require knowing if the land used in the case study represents the amount of area available for 

purchase and suitable for improved forest management. For simplicity, the analysis also only 

considers the cost of developing the land protection project and does not factor in additional 

considerations such as renewable energy development. 
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5.4.3. Scenario Comparisons 

The costs of purchasing carbon offsets and of developing a forest carbon project vary significantly 

from year to year. Purchasing carbon offsets represents a substantial but consistent cost, whereas 

project development has a high upfront cost with potential to see a return on investment. Based on 

the estimates in Sections 5.4.1 and 5.4.2, the two options are summarized in Scenario A (Figure 18). 

Figure 18. Total investment in carbon offsetting over time, using either purchased offsets 
(assumed to be $300,000 per year) or a land protection project ($2.8 million upfront). 

In Scenario A, the high upfront cost of developing the Wentworth forest carbon project results in a 

payback period of roughly nine years, relative to purchasing offsets. However, the University could 
substantially reduce costs and the payback period of the project if it were to implement a cost-

sharing model. The financial viability of the project would be considerably greater if Dalhousie 

provided partial financing and other monies were secured through the government by helping to 

achieve its land protection targets and fundraising conducted through a land trust organization. 

This analysis proposes a simple cost-sharing model (Scenario B) wherein initial land purchase costs 

are split between the University, the government, and fundraising efforts. For simplicity, 

contributions are assumed to be ~$0.8 million from each external partner or source, reducing the 

University’s Year One costs to $1.2 million. Scenario B reduces the payback period to under four 

years, relative to purchased offsets (Figure 19). 

0

1

2

3

4

5

6

7

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

C
o

s
t 
in

 m
ill

io
n
s
 (

$
)

Year

Scenario A

Project Costs

Purchased Offsets



 

  Dalhousie University – p. 51 

 

Figure 19. Total investment in carbon offsetting over time, using either purchased offsets (assumed 
to be $300,000 per year) or a land protection project under a cost sharing model, where $1.6 

million of the upfront $2.8 million are funded by both government and local fundraisers. 

 

5.5. Discussion and Recommendations 

Improved forest management, as well as other forestry-based projects, has the potential to provide 

real, additional offsets if verified against credible standards. The high number of forestry projects in 

the voluntary market (second only to renewables) suggests that there is considerable interest in 

developing and purchasing these offsets (Hamrick & Gallant, 2017). However, these projects can be 

both complex and costly to develop depending on factors such as: the rigour of the methodology, 

the local ecology, land prices, and the role of the purchaser and/or third parties in the development 

process. 

The Wentworth Valley case study outlined in this report helps to illustrate the challenges of project 

development. Based on a high-level assessment, the complexity of and the upfront investment in 

the project would both be significant, while annual offsets generated may only be between 5,000 

and 10,000 tonnes (compared to a targeted value of 15,000 to 20,000 tonnes). However, the 

ancillary benefits beyond carbon offsetting, including local land protection, research value, and 

community engagement, all contribute to potential project viability.  

Conversely, investment in a local renewable energy project may yield more carbon reductions per 

dollar invested (based on local energy prices and available opportunities). The practicality of an 

IFM project would therefore depend on maximizing carbon and ancillary benefits and reducing the 
overall costs. Other contextual factors, such as government support, University research objectives, 
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future mandatory requirements to offset, and local partnerships could also influence if the project is 

pursued. 

Recommendation 7) If offsetting is of further interest, conduct further study and research on the 

methodology required to inventory a forest ecosystem, including consulting relevant faculty 

members or government department contacts to identify potential resources.  

Due to its capacity as a research institution, the University may be able to leverage internal 

resources to lead project development, rather than hiring a third party. However, further 

assessment of costs, time constraints, and other challenges to inventorying a forest and monitoring 

it over time would need to be established to determine the feasibility of the project. Additional 

visits and field studies would be needed to better assess the current quality of the land, including 

forest type and species distribution, average age of forest stands, and existing level of harvest. 

Doing so would provide a better sense of how many permanent plots would need to be established 

for continual monitoring, as well as other factors such as ease of access. 

Recommendation 8) Conduct a more thorough investigation into alternative project options, such 

as the development of renewables, that could meet GHG reduction targets at a potentially lower 

cost per tonne. Where possible, identify potential intersections between project options (e.g., 

developing renewable energy within a land protection project) to maximize both carbon and 

additional benefits. 

This report has examined one potential project option as a case study to identify the social and 

financial costs and benefits of carbon offsetting. However, a more thorough assessment could 

involve assembling a portfolio of project options from within the categories outlined in Table 1 and 

evaluating each based on: contribution to University research, cost competitiveness, community 

benefits, innovation, and overall carbon benefits. 

6.0. Conclusion 

Carbon offsetting is a strategy that Dalhousie University may apply to achieve reductions in GHG 

emissions. This strategy would supplement existing actions that have been taken to date and may 

be relevant particularly if the University decides to pursue carbon neutrality as a sustainability 

objective. Although there are no current requirements for Dalhousie to participate in a cap-and-

trade program at the provincial or federal level, developing an in-depth understanding of carbon 

offsets now will situate the University in a leadership position should offsetting become mandatory. 

Continued exploration of this subject would therefore benefit the University and allow it to seek out 

additional partnerships within the community and with other universities. 

Given the important role that forests play in Nova Scotia and in Canada, improved forest 

management may be an appropriate choice for developing a local carbon offset project. The 

findings of the Wentworth case study suggest that carbon offsets from forestry can be real and 

additional, but the process of quantifying offsets is complex. Although IFM projects (e.g., the 

Darkwoods project) can result in a significant number of offsets over time, the proposed project in 

this report may only generate 5,000 to 10,000 tonnes CO2e per year. However, IFM projects also 

offer a variety of sustainability and other co-benefits, adding to their value to both the University 

and to the broader community. Ultimately, the decision of whether an offset project is worth 
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pursuing will be determined by a full assessment of its costs and benefits to the University and its 

contribution to sustainable development. 

Moreover, this report has limited itself to reviewing one potential option that Dalhousie University 

may explore further as a carbon offset strategy. Additional research investigating alternative 

options, such as renewables or energy efficiency, will strengthen the findings in this report and 

allow the University to make informed decisions about which offset pathways may be worth 

pursuing in the future. The findings in this report act as a foundation for future research, 
contributing to the University’s understanding of how to develop carbon offset projects and the 

possible challenges that may emerge throughout the process. 
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