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Abstract 

Considering the increased international emphasis on the role of forests in climate change 

mitigation efforts, it is important to examine the challenges facing forest management regimes as 

they begin integrating regulations for forest carbon and climate change values. Large-scale natural 

disturbances and a business-first regulatory approach have contributed to forests in British 

Columbia and Alberta devolving from perennial carbon sinks into net carbon emission sources. 

An examination of provincial forest management regulations and policies suggests that current 

forestry regulations in western Canada don’t adequately consider forest carbon issues and may fall 

short of international sustainable forest management standards. This issue is highlighted by the 

permissive regulation of slash burning, a practice which simultaneously destroys usable forest fibre 

while significantly contributing to forest sector emissions. Potential regulatory solutions to slash 

burning are examined, and potentially misleading transparency issues regarding carbon accounting 

practices in the LULUCF sector of Canada’s National Inventory Report are discussed.  
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Chapter 1: Introduction 

Climate change is the most formidable challenge facing the global population today. Rising 

Greenhouse Gas (GHG) concentrations in the atmosphere and their effect on increasing global 

temperatures have been well documented. While the majority of anthropogenic GHG’s are emitted 

through the combustion of fossil-fuels and cement production, global forests have an increasingly 

important and complex part to play to as the world attempts to shift towards a low-carbon future.  

Global forests have long been a significant carbon sink and assist in mitigating carbon emissions 

by intaking carbon from the atmosphere and sequestering this element throughout the duration of 

their lifecycle, and potentially for longer than that depending upon the end-usage of Harvested 

Wood Products (HWP) through the supply chain. It is estimated that up to 30% of anthropogenic 

GHG’s were captured and sequestered in global forests between 1990-2007 (Pan, Piao, Rautiainen, 

Sitch, & Hayes, 2011). With the recent Intergovernmental Panel on Climate Change (IPCC) report 

(SR15), indicating the potential risk to global communities if climate change rises 1.5 °C above 

pre-industrial levels, it is important to consider the role that forests can play in assisting global 

climate change mitigation efforts (IPCC, 2019). 

Carbon emissions from Land Use, Land Use Change and Forestry (LULUCF), primarily stemming 

from land-use change resulting from large-scale deforestation, contributed to a mean average of 

18% of total global carbon emissions from 1959-2017 (Le Quere, 2018). The overall percentage 

of global carbon contributions from land use change has been declining in recent years, but this is 

due to increasing emissions from fossil-fuels, and not decreasing contributions from forest biomass 

removals.  
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Figure 1 - Global Carbon Flux 

 
(Le Quere, 2018). 

A report from the Climate and Land Use alliance has indicated that global forests contain greater 

amounts of carbon than exploitable oil, gas and coal deposits, and that improving the management 

of existing forests is a critical component of climate change mitigation, that provides additional 

co-benefits, including conserving biodiversity, reducing air pollution and buffering against 

flooding (Wahlen, 2018). Additionally, harvested wood products (HWP) derived from forest 

timber harvests also have the ability to enhance climate change mitigation efforts through carbon 

sequestration, although the duration of sequestration can vary significantly due to product lifespans 

and usage.  

In 2015, the global HWP carbon pool resulted in a net annual sink of 335 Megatonnes of 

CO2 equivalent (Mt CO2 eq), with the potential to increase to 441 Mt CO2 eq per year by 2030 

assuming certain socioeconomic developments (Johnston & Radeloff, 2019).  
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Although forests have the potential to store large amounts of atmospheric carbon, the cumulative 

effects of deforestation and climate change have been turning many of the world’s forests from net 

carbon sinks, into sources of significant carbon emissions. Forest fires and insect infestations, due 

in part to drought conditions and rising global temperatures, have been increasing in size and 

severity over the past 30 years and the rapid release of sequestered forest carbons have drastically 

increased the amount of carbon released to the atmosphere resulting in a positive feedback loop 

that increases both the severity of climate change and the potential increase of carbon emissions 

stemming from natural disturbances in forests (Harvey, 2017). These trends have been evident in 

western Canadian forests over the past decade, and this trend is expected to increase in the first 

half of the 21st century (Natural Resources Canada, 2017). 

With the potential for forests to be a net GHG/carbon emission source, as well as a net carbon sink, 

carbon accounting measures within the LULUCF sector and emphasis on sustainable forest 

management practices are becoming increasingly relevant to world-wide climate change 

initiatives. The United Nations Framework Convention on Climate Change (UNFCCC) directed 

2015 Paris Agreement established a framework encouraging ratifying countries to “implement and 

support, including through results-based payments…policy approaches and positive incentives for 

activities relating to reducing emissions from deforestation and forest degradation, and the role 

of conservation, sustainable management of forests and enhancement of forest carbon stocks” 

(UNFCCC, 2015, p. 1). The Paris Agreement has also requested in-depth forest carbon reporting 

protocols for both developing and developed nations. Partially due to this agreement, various 

countries worldwide are adopting and implementing forest carbon mitigation strategies and polices 

aimed to increase sequestered carbon levels and limit sector related GHG emissions.  

Countries like Finland and Sweden have begun to focus on carbon mitigation through forest-

related-activities and have implemented regulations and policies regarding harvesting practices, 

bio-energy production, reforestation, afforestation, forest waste management and carbon 

sequestration in HWP (Makkonen, Huttunen, Primmer, Repo, & Hilden, 2015); (Lundmark, et al., 

2014). Other jurisdictions, including New Zealand (Carver & Kerr, 2017), Australia (Buizer & 

Lawrence, 2014), and Canada (Government of Alberta, 2018a) are exploring and implementing 

various forms of forest carbon offset incentives, and carbon market trading schemes in order to 

mitigate climate change. Given the current global climate initiatives regarding GHG emissions 
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from LULUCF and Canada’s international climate change commitments, such as the Paris COP21 

agreement it is essential to examine current forest carbon challenges facing the western Canadian 

(British Columbia and Alberta) forestry industry relating to forest carbon accounting practices, 

and relevant forestry regulations and policies and examine potential ways to alleviate these issues 

through effective sector-targeted regulations and policies and sustainable forest management 

techniques.  

This project will investigate the current methods of GHG accounting in western Canadian 

forests and evaluate the performance of regulations and policies that inform forest 

management practices in Alberta and British Columbia through a climate change mitigation 

lens. Special attention will be paid to the burning of collected forest harvest residuals, also 

known as slash pile burning.  

Forest harvest residuals, also known as slash piles, are the cast-off portions of timber that are left 

on harvesting blocks after primary forest operators have removed the stem of the tree. These 

discarded pieces, generally consisting of the small-diametre top, branches and needles, and often 

times bottom cut-offs can represent 30% of the total tree volume and thus represent a significant 

waste of forest fibre especially in light of the large-scale harvest operations employed in British 

Columbia and Alberta. Large amounts of slash left on blocks after harvest operations create 

logistical problems for forest operators within Alberta and British Columbia and represent 

significant potential sources of GHG emissions. 

The practice of slash-pile burning is highly prevalent within the forestry industry in both British 

Columbia and Alberta. Since there are currently very limited markets for these harvest residues in 

Canada, and thus little incentive to retain them, most forest harvest operators use machinery to pile 

the residual debris and burn it to clean the block which increases the efficiency of government 

mandated reforestation practices. Beyond increasing the efficacy of reforestation operations, this 

practice is reinforced for forest operators by forestry regulations in both British Columbia and 

Alberta. Both provinces have installed regulations and policies that demand the complete removal, 

or partial spreading, of forest harvest debris as a method of fire-mitigation control as loosely 

dispersed (broadcast) slash poses a significant fire-risk to newly reforested blocks, and large slash 

piles, which can sometimes reach heights of 10+ metres, tend to dry rapidly increasing fire risk 
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and fuel loading within harvest blocks (Government of Alberta, 2017b); (Government of British 

Columbia, 2019d). Currently there is no precise quantitative data, beyond high-level estimation 

methods, to determine how frequent the practice is or to accurately describe its impact on forest 

carbon emissions and ecosystems. Estimations are provided by provincial industry experts 

(Government of Canada, 2019a) and are not specific enough to properly encompass the associated 

emissions within the province. Questions regarding how misleading these industry estimations are 

and if they are in fact greatly underestimating the scope of emissions (Voices for Good Air, 2017). 

British Columbia’s 2016 Provincial Inventory Report (PIR) estimated that slash pile burning 

emitted 4,634 kilotonnes of CO2 eq which would represent 14% of British Columbia’s 

LULUCF sector emissions and 7.2% of the province’s total GHG emissions (Government of 

British Columbia, 2018b). This emissions total is greater than those associated with light duty 

gasoline fueled transportation and residential energy emissions for the entire province 

Figure 2 - Slash Piles being burnt in British Columbia 

 

(Vice, 2015) 
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It is estimated that from 2003-2012 emissions from slash burning practices in British Columbia 

contributed 82 Mt CO2 eq to the atmosphere, and these figures may underestimate the practice 

(Wieting, 2015). Since Alberta, unlike British Columbia, does not compose or publish a PIR and 

provincial emissions from the LULUCF sector are not disclosed in national inventory reporting, 

there is even less available data regarding the actual scope of slash-pile burning and the emissions 

that result from their combustion within the province. However, given the similarities between 

forest management practices in both provinces, and Alberta’s debris removal policies, it is safe to 

assume that the emission profile is similar, albeit on a smaller scale due harvest volume difference. 

Figure 3 - British Columbia, Forest Carbon Emissions 1993-2012 

 

(Wieting, 2015) 

Considering the large emissions profile associated with the practice, and the waste of potentially 

useful fibre, it is important to consider other forest management practices that deal with harvest 

residuals. Notably, other forestry countries such as Sweden and Finland have embraced alternative 

utilization techniques for their forest residuals and have created secondary markets for their 

previously waste forest fibres that have resulted in increased economic opportunities for the 
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industry, and significant decreases to forest carbon emissions (Kallio & Leinonen, 2005); (IRENA, 

2018); (Bostrom, 2015). 

Collection and utilization of forest harvest residuals is a practice that has been growing over the 

past decades in countries like Austria, Finland and Sweden (Hoyne & Thomas, 2001). Finland and 

Sweden have prioritized the harvesting of forest residuals in order to support their development of 

the bioeconomy in their countries (Bostrom, 2015); (Ministry of Agriculture and Forestry of 

Finland, 2018). The bioeconomy is a way decreasing humanity’s reliance on non-renewable 

resources in order to meet our needs. The European Commission defines the bioeconomy as “the 

production of renewable biological resources and the conversion of these resources and waste 

streams into value added products, such as food, feed, bio-based products and bioenergy” 

(European Commission, 2012, p. 1).  

The increased utilization of harvest residuals could provide numerous opportunities for Alberta 

and British Columbia to begin fostering a bioeconomy through the forestry industry. Residual 

forest fibres have the potential to assist with industry diversity that could help revitalize stagnant 

aspects of forestry industry in western Canada as they can feed into multiple existent industries, 

including pellet plants, pulp facilities, OSB plants, and bioenergy plants (Graff & Henderson, 

2018). For example, wood pellet manufacturing is an emerging production option that offers 

opportunities for growth. In 2017, British Columbia exported 1.78 million tonnes of wood pellets 

worth $311 million (Barnes, 2018). These numbers are expected to grow over the coming years 

and British Columbian companies have signed recent long-term supply deals with Japan and the 

United Kingdom suggesting this will be an economically viable industry in the long term (Pacific 

BioEnergy, 2019).  

Although British Columbia faces challenges integrating bioenergy into its energy mix due to the 

prevalence of hydroelectricity as a renewable energy source (Lindroos, Nilsson, & Sowlati, 2011), 

Alberta still relies on coal and natural gas fired energy plants for much of its electricity and heat 

production, so there is greater potential for bioenergy production to contribute meaningfully to 

greenhouse gas reductions in Alberta, though this depends on spatially specific application sites 

(Niquidet & Friesen, 2014). There are also companies such as FPinnovations, a Canadian non-

profit with a strong history of working with government and industry, that focuses on developing 
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tangible options for competitive HWP manufactured from residual fibres (Favreau & Ristea, 

2016). FPinnovations is currently partnered with the British Columbian government on their forest 

fibre action plan and are working are creating secondary products that will drive demand in the 

residuals market (Kozuki & Stewart, 2019). 

Both Alberta and British Columbia have ambitious climate change goals but little to no regulatory 

framework in place to enhance climate change mitigation efforts through the forestry industry. 

Carbon taxes directed towards slash burnings have been discussed (Chipeniuk, Duerichen, Hart, 

& Imhof, 2017); (Britten, 2018), but more effective options could potentially be realized via 

incentivization policies, such as those utilized in Finland and Sweden, which have increased 

economic prosperity within their forestry industries. It is important to note that the re-direction of 

residual forest biomass into the energy sector in both Sweden and Finland was made viable by the 

installation of favorable environmental taxes on fossil-fuels and the provision of credits towards 

bioenergy (Extension, 2013). British Columbia is making significant strides towards increasing 

utilization of harvest residuals within their forests through government sponsored initiatives, but 

Alberta has relatively few in comparison. A strong first step towards enhancing climate change 

mitigation and preserving forest carbon within the western Canadian forest sector could start with 

progressive regulations surrounding the practice of slash pile burning. Increased collection and 

utilization of this previously wasted fibre would greatly decrease sector emissions and could 

potentially create new income streams within the forestry industry.  

1.1. Project Scope: 

This project will focus on the British Columbia and Alberta forestry sectors, considering that 

western Canada is the primary region for forestry, logging, and support activities in the country, 

accounting for over 50% of Canada’s forest sector jobs with British Columbia accounting for 40% 

of the overall total (Government of Canada, 2019b). Additionally, given the amount of research 

that has been dedicated to British Columbia’s forest carbon initiatives, more attention will be 

directed towards the challenges facing Alberta, as the province currently has less developed 

carbon-mitigation policies regarding the forestry sector. Projections regarding the impact of 

climate change on Alberta’s forests past the 2020’s suggest that increased water scarcity may cause 

instances of drought, and that extreme weather patterns may drive increased instances of natural 
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disturbances which have the potential to seriously alter the carbon balance in Albertan forests 

(Cerezke, 2009). With these threats in mind, it is pertinent to begin examining ways that forest 

management regimes can begin to foster resilience within western Canadian forests to preserve 

crucial forest values such as forest carbon and the maintenance of forest carbon sinks. 

In order to provide a thorough background context with which to examine potential solutions to 

the carbon challenges facing western Canadian forestry, a literature review will be conducted 

reviewing the current regulations and policies that inform “on-the-ground” forest management 

practices in Alberta and British Columbia, and evaluate the extent to which they support Canada’s 

global climate commitments. Relevant global examples of effective forest carbon policy and forest 

management techniques will be discussed to determine whether these practices could be effective 

in alleviating western Canada’s forest carbon challenges. In addition to evaluating the current 

regulatory and policy framework concerning the enhancement of forest carbon, climate change 

mitigation, utilization of forest harvest residuals, and reforestation efforts aimed at increasing the 

overall forest carbon sink, this project will investigate the current methods of western Canadian 

and national forest GHG accounting and suggest how improvements could be made towards 

greater transparency in forestry GHG inventory reporting. Alternative utilization options to slash 

pile burning will be examined as this unnecessary practice directly contributes to sector GHG 

emissions and if properly managed, could contribute to immediate GHG reductions through 

production of bioenergy and potentially increase the economic viability of the forest industry (Ter-

Mikaelian, Colombo, & Chen, 2015).  

This research project addresses three significant sustainability pillars: Environment, 

Economics and Energy through the examination of national and provincial forest GHG 

accounting and western Canadian forest regulations and management practices. Forests are 

one of the few viable natural climate change mitigation options as they actively sequester 

carbon throughout their lifecycle. Significantly, bioenergy derived from forest biomass has 

been identified as renewable energy source that can aid climate change mitigation efforts. 

The climate change mitigation potential of western Canadian forests is currently 

undermined by the anthropogenic impacts of large-scale industrial forestry operations which 

extract carbon in the form of merchantable timber which drives the forestry industry. In the 

face of declining profitability, forest regulations and policies in western Canada have 
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prioritized the economic health of the forestry industry over the health of the forest itself, 

resulting in non-sustainable forest management practices which have contributed to the 

transition of the forests from a carbon sink to a carbon source. The complex relationship 

between regulations/policy, climate change mitigation potential and industry economics in 

western Canadian forestry will be highlighted by an examination of current forest 

management practices regarding forest harvest residuals in western Canada and the 

economic and environmental potential of integrating forest harvest residuals in Canada’s 

renewable energy mix will be examined.  

In order to inform further discussion and gain a nuanced perspective about the carbon challenges 

facing the western Canadian forest industry for this project, 13 interviews were conducted with 

various stakeholders and policy actors identified as influential to forest carbon initiatives and forest 

management operations. The scope of conducted interviews includes researchers, government 

representatives, industry professionals from forestry and bio-energy fields, and environmental 

Non-Government Organizations (eNGO’s). The purpose of these interviews is to establish 

stakeholder views on the topic of western Canadian forest carbon challenges and elucidate the 

concerns and priorities of the different groups. All interviews were conducted in accordance with 

the interview ethics guidelines approved by the SEDV program and the University of Calgary 

Ethics Board. All interview participant information can be found in Appendix A. 
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Chapter 2: Slash Pile Burning and Climate Change 

2.1. Perspectives on the Practice of Slash Pile Burning:  

 

2.2. Tenure systems, merchantable timber and slash pile burning:  

When tenured licensees harvest timber in western Canadian forests, one way that the timber is 

valued is via volume-based stumpage fees (Luckert, Haley, & Hoberg, 2011). These fees are 

determined both by the type of tree and the area the timber was harvested from as certain forest 

management areas may have different stumpage agreements in place and are usually calculated in 

cubic metres. In order to be sold or processed, the harvested tree is stripped of its branches and the 

thin portion of the top of the tree is also removed leaving a thick trunk or log that can be easily 

loaded and transported for sale or processing. In order to be sold or processed further these log 

“For me, I spend a lot of time in the forest and I see so much wood going to waste. It's 

pathetic, and we're not just talking residues. We're talking actual saw log material. So, 

until [the government] get[s] with the program, there's not much we can do. We'll just 

keep stumbling along doing what we're doing.” – Retired British Columbia RFP and Owner 

of Sunshine Logging – Jeff Mattes, (Interview Participant K, 2019). 

I think that bringing increased awareness to slash pile emissions as a line item in national 

forest carbon accounting or incorporating them into the provincial inventory would be a 

positive step towards ensuring that forestry is always considering effective emission 

reduction programs. And quite often it is not right now. – Climate Change Policy Analyst, 

(Interview Participant C, 2019). (Statement paraphrased by Report Author) 

“I think that there is certainly a way to utilize the fibre, but whether it's economically 

feasible or not, so far, it's just no. They tried to put a bio-energy plant up in Drayton valley 

and they were looking at bringing all those tops in, but someone has to pay to pick the 

things up and truck them in. If someone delivered them or paid for the delivery it would 

have been viable. But otherwise it’s just a no.” - Kevin Gagne, Forest Area Manger in Alberta. 
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cuts must meet size and quality standards that are regulated for by the province under the 

determination of “merchantable timber” (Luckert, Haley, & Hoberg, 2011).   

To be deemed merchantable timber, i.e. timber that can be sold or processed, the timber must meet 

certain minimum requirements set out by the individual provinces in terms of quality and size. 

Both Alberta and British Columbia have definitions of merchantable timber within their harvesting 

regulations and guidelines with certain minimum measurements are set for base and top diametre, 

minimum quality values also apply and serve to limit the amount of rot and decay that can be 

present in a merchantable timber log (Government of Alberta, 2019d); (British Columbia Timber 

Pricing Branch, 2011). Unless a secondary license is granted for timber sales off hog fuel or chip 

wood, the removed portions of the tree are essentially valueless for the forest harvest operator who 

possesses a primary harvesting license due to the lack of market for this lower quality wood and 

the regulated merchantable timber assessment. The pre-determined value of the timber relies on 

solid merchantable timber saw logs and pulp logs that can be turned into valuable Harvested Wood 

Products (HWP) such as construction materials or pulped in pulp and paper mills. Studies of forest 

harvest residuals in British Columbia have suggested that between 14 to 55% of the original stand 

biomass remained on the harvest block after harvest operations were completed (MacDonald, 

2006). As such these harvest residuals are traditionally left in the harvest block (Kamp, 2013). 

I believe there is a root cause problem, which is the gatekeeper approach that tenure holders 

have and until this tenure problem is solved by increasing access to fibre or guaranteeing 

access to fibre for secondary users, there will not be sufficient market to take the residual 

fibre, so it’s a chicken and egg thing. There must be a significant change in the legislation to 

give access to others. Emissions from slash piles are an externality, which is not currently 

accounted for, but it comes down to the root cause, this issue has been around for 15-20 years. 

– Canadian Climate Policy Analyst, (Interview Participant E, 2019). (Statement paraphrased by 

Report Author) 

Estimates describing the scale of harvest residuals/slash in forestry cut-blocks vary, depending 

upon the species harvested, forest ecosystem collected from, harvesting techniques and other 

factors. Some have suggested that for every cubic metre of merchantable timber that is removed a 

cubic metre of slash is produced (Enters, 2001), while others have suggested that for every million 
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cubic metres of merchantable timber harvested nearly 160,000 cubic metres of slash is produced 

(Morgan, 2009). The large amounts of slash that left on blocks after harvest operations have taken 

place create significant problems for forest operators within Alberta and British Columbia.  

Due to reforestation requirements, many primary harvest operators prefer clean, slash-free, blocks 

in order to conduct their reforestation operations efficiently (Interview Participant A, 2019). This 

is because many tree species in western Canada, including the commonly harvested lodgepole 

pine, regenerate best under open-canopy conditions as they are used to cyclical fire seasons that 

open up the forest canopy and allow sunlight and rain to foster growth of seedlings (Government 

of Alberta, 2017d). As such, large areas of slash may block seedlings from receiving adequate 

sunlight and moisture requirements and impact regeneration rates in reforested areas. 

Simultaneously, a clean block enables for effective and rapid reforestation operations to occur 

without being encumbered by large piles of loose slash. Forest harvest operators generally rely on 

manual planting of seedlings to ensure density and stocking requirements and large accumulations 

of slash significantly decreases both the speed of reforestation activities and also the area of land 

available for replanting. “[Fulfilling] regulatory requirements to [remove] the slash is part of it, 

but I think a lot of companies do burn [slash] because it makes their site preparation easier for 

silviculture… the big companies, like West Fraser, they want it clean so that they can go in and 

do whatever they want.” – Alberta Forest Area Manager Alberta - Kevin Gagne, (Interview 

Participant A, 2019)  

Since there are limited markets for the harvest residues, and thus little incentive to retain them, 

most forest harvest operators machine pile the residual debris and burn it to clean the block. 

Beyond increasing the efficacy of reforestation operations, this practice is reinforced for forest 

operators by forestry regulations in both British Columbia and Alberta. Both provinces require the 

complete removal or partial spreading of forest harvest debris as a method of fire-mitigation 

control as loosely dispersed (broadcast) slash is a danger during the fire season to newly reforested 

blocks, and large slash piles, which can sometimes reach heights of 10+ metres, tend to dry rapidly 

and significantly increase fire risk and fuel loading within harvest blocks. Alberta’s Forest and 

Prairie Protection Ministerial Regulation requires harvester operators to facilitate the removal of 

forest debris from harvest blocks no more than 12 months after harvest operations have taken place 

and give specific regulatory guidelines that operators must follow regarding the disposal of this 
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debris (Government of Alberta, 2017b). Similarly, British Columbia’s Wildfire Act requires 

licensees to conduct fire hazard assessment activities every 6 months and conduct fire hazard 

abatement activities “when necessary to reduce fire hazards” when operating on public lands 

within 12 months of completed harvest activities (Government of British Columbia, 2019d). As a 

result of these regulated time spans for removal, there are few options available for tenured forest 

harvest operators, the hazard simply needs to be abated or removed. As such, they either pile it 

and burn it, spread it and burn it via broadcast burn, or spread it and pile it to create windbreaks, 

ecological nutrient reserves, and habitats for small mammals as the regulations dictate. 

Enforcement of residual debris regulations is strict in both provinces and forestry officials may be 

sent to harvest blocks to ensure that fire hazard reduction requirements are being adhered to and 

may impose fines on offending operators at their discretion. There are also significant liabilities at 

stake for forestry companies when it comes to removing residual debris. If a wildfire can be proven 

to have started from a slash pile or is determined to have caused increased damage as the result of 

improper pile disposal methods, the government reserves the right to charge the companies for the 

cost of fire-fighting operations and resulting timber losses (Government of British Columbia, 

2019d); (Government of Alberta, 2017b). These costs can quickly amount to millions of dollars 

for large-scale fires and as such the majority of forest operators take disposal regulations very 

seriously and choose the lowest cost option for disposal, which is often burning.  

“In the early 2000s… there was a there was a lot of energy, across North America, put into 

slash and what [could] be done, including in Alberta… Weyerhaeuser itself did some analysis 

around that, but nothing ever came of it. As long as operators were allowed to… pile slash 

up and burn it, they base every [option] compared against that cost… When something is 

the [accepted] best practice that everybody thinks is OK, [and] it's cheap. Nothing else is 

going to compete, right?” – Former Residuals Manger Weyerhaeuser – Stuart McCormick, 

(Interview Participant B, 2019) 

When it comes down to economics of forest residual removals, the most cost-effective method of 

disposal is often to burn it. These burning operations are conducted in the winter or spring months, 

when the forest is still snow-covered or frozen and the odds of fires spreading to create wildfires 

in other forest areas are low. The practice of slash-pile burning is highly prevalent within the 

forestry industry in both British Columbia and Alberta. Although currently there is no precise 
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quantitative data, beyond estimation methods, to determine how often the practice is employed 

and accurately describe its impact on forest carbon emissions. Although forest management 

activities are tracked and documented by Canada’s National Forestry Database, supplementary 

data regarding specific practices is often provided by provincial management agencies 

(Environment and Climate Change Canada, 2019b). Data regarding emissions stemming from the 

burning of harvest residues is collected the Canadian Forestry Institute (CanFI) and is generally 

informed by provincial industry expert opinion. Details of this estimation procedure and individual 

provincial emission contributions are not available for Alberta at this time. British Columbia is the 

only province that relies on its own collection data. For British Columbia industry experts estimate 

the prevalence of the practice to be 15% in coastal FMA’s and 50% in interior FMA’s 

(Environment and Climate Change Canada, 2019b).  

These estimations are arbitrary and are not specific enough to properly encompass the scope of the 

practice and associated emissions within the province. Details are not given regarding the 

estimated volume of timber burnt nor the specifics of the burning practices or details as to what is 

considered “slash”. This is significant as estimated harvest residual levels can increase 

significantly depending upon the method used to construct the piles and the composition of the 

slash itself. Muraro conducted a study in Merritt British Columbia examining the weight of slash 

piles in a lodgepole pine cut-block. The parameters of the study only considered the cut-off non-

merchantable top-portion of the tree as slash and even this limiting factor determined that 52.6 

tonnes of slash were generated per hectare of harvested forest (Muraro, 1966). The number would 

increase significantly if the branches and oft-discarded bottom ends were included in the slash 

definition. Significantly, a study looking at Finnish residual biomass determined that beyond non-

merchantable timber material (tops, branches, cut-off bottoms), 36% of slash-piles consisted of 

surface vegetation, soil hummus and organic litter due the use of machines to construct the piles 

(Virkkula, et al., 2014). Although machine piling is the most common piling technique in western 

Canada, these additional components are currently not mentioned in the residual fibre definitions 

provided in Alberta or British Columbia’s relevant forestry regulations which consider only the 

tops, branches and rotting or dead trees as harvest residuals (Government of Alberta, 2019d); 

(Government of British Columbia, 2012).  
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Figure 4 - Timber components.  

 

(IRENA, 2018) 

Although estimates of emissions from the burning of slash piles likely underestimate the scope of 

the practice due to a lack of available quantified data, the practice still strongly affects emissions 

in the forestry sector. A Canadian forest researcher, interviewed for this project, has estimated that 

for British Columbia, at least 8% of British Columbia’s provincial emissions come from slash pile 

burning (Interview Participant I, 2019). 

There is a growing recognition that something needs to be done, but frankly, not much has been. 

Given the state of forestry and Canada’s climate change commitments, the goal needs to be to 

eliminate slash burning in the very near future, probably within the next 24 months or so. – Canadian 

Forest Carbon Researcher, (Interview Participant C, 2019). (Statement paraphrased by report 

Author)  
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The estimation methodologies currently employed in western Canada poorly represent the scope 

of emissions resulting from slash burning practices and this can negatively affect mitigation 

efforts. Slash pile emissions are reported in British Columbia’s PIR, but they are not included in 

the provincial total, this lack of inclusion undermines the significance of the impact that these 

emissions have on the environment.  

For Alberta, there is even less data regarding the actual scope of slash-pile burning and the 

emissions that result from their combustion. Data collected by the Canadian Forestry Service 

through CanFI and information provided by industry experts informs Canada’s national GHG 

accounting estimates (Environment and Climate Change Canada, 2019c), but data is not available 

on a provincial or territorial level. Kevin Gagne, a Forest Area Manager in Alberta summarized 

that although “not all of the companies burn the slash, [but] most do” (Interview Participant A, 

2019) 

Figure 5 - Unburnt Slash Pile near Rocky Mountain House Alberta 

 

(Author, 2019)  

In 2014-15 Alberta harvested an estimated 83,785 hectares of timber (SFM Canada, 2016). Using 

crude estimation techniques taken from Muraro’s study (Muraro, 1966), this would conservatively 

estimate that 4.4 million tonnes of slash was produced. This estimate could increase by as much 
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as 40% if other non-merchantable timber aspects like branches and cut-off bottoms were included. 

An estimation benchmark of 30% forest residuals from harvesting operations has been used in 

estimations of western Canadian harvest debris before (Layzell & Ralevic, 2006), and applying 

this benchmark to Alberta’s forest harvest results in ~25,000 hectares of harvest residual debris 

for 2014-15. If all this material was combusted, it would result in significant carbon emissions 

similar to those seen from wildfire disturbances. Dr. Werner Kurz, of the Pacific Forest Research 

Centre, has suggested that wildfires in Canadian boreal forests emit approximately 150-170 tonnes 

of CO2 eq per hectare (Cruickshank, 2016); (Riley, 2018). Applying this approximate emission 

baseline to the ~25,000-hectare estimation number applied earlier would suggest that emissions 

from slash pile burning in Alberta for 2014-15 could contribute emissions of 3.7 to 4.2 Mt CO2 eq. 

Even if the estimated amount of slash was significantly reduced representing only 10% of harvest 

totals, this would still represent 1.2 to 1.4 Mt CO2 eq of emissions in a given year.  

Although these estimation methodologies are extremely rudimentary, the resulting numbers 

underscore the significance of slash emissions within western Canadian forestry operations. Unlike 

British Columbia, Alberta does not produce a provincial inventory report and there are no sub-

category estimates for the LULUCF sector that provide provincially specific data for forest 

management activities. Although Canada compiles a national estimate for emissions and removals 

of GHG’s in the LULUCF sector, it does not provide jurisdictionally specific data sources for 

forest management activities within ECCC’s official GHG inventory, or Canada’s NIR despite the 

good practice guidelines recommending transparency of reporting within the LULUCF sector 

suggested by the IPCC and UNFCCC (IPCC, 2008).  

One of the more compelling things to consider when evaluating the combustion of harvest 

residuals in western Canada is that the practice is unnecessary. Both Alberta and British 

Columbia’s regulations regarding the practice emphasize the mandatory removal of forest debris, 

but do not specify that it must be burnt. They simply allow for the practice as method of disposal. 

Considering the large emissions profile associated with the practice and the waste of potentially 

useful fibre, it is important to consider other forest management practices that deal with harvest 

residuals. Notably, other forestry countries such as Sweden and Finland have embraced alternative 

utilization techniques for their forest residuals and have created secondary markets for their 
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previously waste forest fibres that have resulted in increased economic opportunities for the 

industry, and significant decreases to forest carbon emissions.  

Finland, through their National Forest Strategy, have rapidly increased collection rates of harvest 

residuals since the mid-90’s when systematic national research and development plans were 

launched to explore the utilization of forest harvest residuals for fuel. It is estimated that 65-75% 

of harvest residues are recovered and processed in Finland through progressive forest management 

techniques that involve integrated primary and secondary harvesting methods (Kallio & Leinonen, 

2005). The collection of harvest residuals is incentivized through their sale to co-gen heat plants 

and bioenergy plants that, in 2016, supplied 26% of the country’s electricity and 42% of the 

countries heat for that year. Through Finland’s National Energy and Climate strategy, renewable 

energy, primarily based from harvest residuals is expected to assist with phasing out coal power 

plants and is expected to provide 90% of the country’s energy supply by 2040 (IRENA, 2018). 

Similarly, Sweden has also committed to reduce emissions from fossil-fuel combustion through 

increased utilization of forest residuals for both biofuels and bioenergy. In 2013, bioenergy 

production in Sweden reached 128 terra-watts, up from ~ 60 terra-watts in 1990, and this number 

is expected to increase in coming years (Bostrom, 2015). In 2014, an estimated one third of all 

renewable energy in Sweden came from bioenergy (IEA Bioenergy, 2017). One of the reasons for 

this increase is the integration of bioenergy and increased utilization of HWP from Swedish forests 

to supplant the use of more energy intensive substances within Sweden’s national climate change 

policies (Bostrom, 2015). The substantial increases in bioenergy utilization in Sweden are 

supported in part by the countries carbon tax on fossil fuels. Sweden’s carbon tax was first installed 

in 1991 and is based on the polluter pays principle, the tax has steadily increased since it was 

introduced and has opened up the marketplace to renewable energy providers (IEA Bioenergy, 

2017).  These ambitious policies have resulted in increased utilization of harvest residuals for both 

energy and HWP uses through effective forest management practices resulting in decreases in 

sector related GHG emissions.  

“I just can't, for the life of me, figure out in the province of B.C… why we're not using it as 

power generation. When I was in Sweden and did a tour there, you look at… what they do 

there. There must be government buy in because the pulp mills are small, or the operators 
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must have agreements. Their forestry has evolved to the point where Joe Farmer can pile his 

half a cord of sticks at the gate of his farm and a porter comes along and picks it up and he 

gets paid by weight. We just don't have that in B.C. That's why the utilization there is far 

superior to what it is here. I don't know what the tenure system is [like] there compared to 

here, but I'm a firm believer that our tenure system should go to a different format rather 

than stumpage and cruising and… that type of thing, we should be in land rent, and… all 

the major [operators] should only have 50 percent of their [timber] needs under license” – 

Retired British Columbia RFP and Owner of Sunshine Logging – Jeff Mattes, (Interview 

Participant K, 2019).   

Finland and Sweden have found better ways to utilize their forest harvest residues. These two 

countries are suitable for comparison to British Columbia and Alberta as their forest resources are 

similar in terms of size and composition, and their forestry industries produce comparable amounts 

of exported material. The example set by these two countries regarding the increased utilization of 

harvest residuals involved incentivization of collection by creating markets for their utilization. 

Although bioenergy produced from timber residuals does exist in Alberta and British Columbia it 

is limited to providing heat and electricity to lumber mills and pulp and paper operations as they 

already have large sources wood residuals on hand as a result of their processing. These are 

products such as energy efficient insulation for homes, flooring tiles made from compressed wood 

pulp and even wood-based cellulose that can be used in 3D printers. The research is suggesting 

that these are competitive products, the development is done, the trick is getting them into 

commercial operation (Interview Participant C, 2019). Although utilization potential is strong on 

the supply side, unless the demand side is addressed eliminating the practice of slash pile burning 

won’t happen organically.  

The problem of slash pile burning is one that could be addressed through effective and progressive 

regulatory and policy frameworks. Both Alberta and British Columbia have ambitious climate 

change goals but little to no regulatory framework in place to enhance climate change mitigation 

efforts within the forestry industry. Carbon taxes directed towards slash burnings should be 

considered, but more effective options could potentially be realized via incentivization policies, 

such as those utilized in Finland and Sweden, which have increased economic prosperity within 

their forestry industries.  
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There are nearly 5 million tonnes of carbon dioxide being released from slash pile burning 

in British Columbia every year. That for an equivalent amount, other industries are having 

to pay 30 dollars a tonne. Whether or not the tax will actually achieve the desired outcome 

is unclear. For one reason, there could be under reporting by companies that are doing the 

burning. Secondly, paying the penalty may be the cheapest solution for them. Discussion 

surrounding a carbon tax for slash pile burning is a good way to open up the discussion, but 

whether or not it is the most effective policy instrument is to be determined. – Canadian Forest 

Carbon Researcher, (Interview Participant I, 2019). (Statement paraphrased by Report Author) 

British Columbia is making significant strides towards increasing utilization of harvest residuals 

within their forestry industry through government sponsored initiatives, but Alberta has relatively 

few in comparison. Although debates can be had regarding the most effective regulatory 

framework or policy applications, a strong first step towards enhancing climate change mitigation 

within the western Canadian forest sector could nonetheless start with progressive regulations 

surrounding the practice of slash pile burning. Increased collection and utilization of this 

previously wasted fibre could decrease sector emissions and could potentially revitalize the 

industry economically. 

“There needs to be a change [made] that gives the option to forestry companies to get revenue 

from this material. Or, if they're not going to use it, then they have to be able to provide that 

material to others who want it.” – Director of Operations and Engineering for Steeper Energy – 

Bob Moll, (Interview Participant J, 2019). 

In order to increase slash pile utilization, you’ve got to increase the economics of it, explore 

what prices work and maybe look at incremental changes to slowly change management 

practices. It won’t happen quickly. Increased utilization has been discussed in the past, but 

the economics of it have yet to make sense for the majority areas. – Forest Analyst for Alberta 

Government, (Interview Participant G, 2019) (Statement paraphrased by Report Author) 

 
The question of increasing the utilization of these materials is an economic one. We need to 

focus on the economic performance of these residuals first. Once the incentives for reward 

are there, the companies will follow through with actions. We shouldn’t limit the application 

of residuals to just energy, it might make financial sense to pursue higher value products; 
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maybe jet-fuels or specialized wood products. Higher end prices may increase utilization and 

make transportation and collection more viable. – Bioenergy Businesswoman - Maryam 

Mkhani, (Interview Participant L, 2019). 
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Chapter 3: Forest Carbon Accounting Challenges in Canada 

3.1. Perspectives on Forest Carbon Accounting in Canada 

“[LULUCF emissions] should be included in the NIR, it is not enough to report them if they 

do not make it into the final total. Governments will not do anything to curtail these emissions 

if there is no evidence of them occurring. It doesn’t matter where the GHG source is coming 

from, it should be quantified. Maybe Canada has to reset its goals in order to include 

emissions from natural disturbances, if we continue to exclude emissions from 

wildfires/insect infestations the government will consider this as natural, and of little 

concern. If included, it will be a motivating force to reduce emissions to meet the new 

benchmarks” – Bioenergy Businesswoman - Maryam MKhani, (Interview Participant K, 2019).   

Two major concerns are that they're not actually counting all of the emissions that are going 

in the atmosphere because they're not counting our unmanaged lands and they're not 

counting the natural disturbances… So, from the vantage point of what the atmosphere sees 

and whether our emission targets are actually sufficient for dealing with climate change, they 

could be really underestimating the amount of effort that we should be making to reduce our 

emissions. – Director of Canadian eNGO – (Interview Participant D, 2019). (Statement 

paraphrased by Report Author) 

“I don't really go along with the whole… prognosis on GHG’s and carbon emissions…I look 

at the forest itself. I look at stuff that I harvested 30 years ago and it's better for us today 

than it was then. I think today we have more trees today than we had at the turn of the 

century. People play the tune on climate change. Well, I look out the window every day. The 

climate changes, whether it's a micro way or in a macro way.” – Retired British Columbia RFP 

and Owner of Sunshine Logging – Jeff Mattes, (Interview Participant K, 2019).   

 

First of all, I think everything [the government does] should be as transparent as possible. 

I'm completely opposed to some provinces trying to hide their emissions. I think that’s totally 

counterproductive and Alberta is one of the worst, frankly. If you can expose that [province], 

do it. – Canadian Forest Carbon Researcher, (Interview Participant I, 2019). (Statement 

paraphrased by Report Author)  
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3.2. GHG Accounting Background 

One of the strongest global initiatives aimed to mitigate climate change is the United Nations 

Framework Convention on Climate Change (UNFCCC) which was negotiated during the United 

Nations Conference on Environment and Development (UNCED) in Rio De Janeiro in 1992. This 

framework is an international treaty with the stated objective to “stabilize greenhouse gas 

concentrations in the atmosphere at a level that would prevent dangerous anthropogenic 

interference with the climate system”. (UNFCCC, 2019e, p. 1) The UNFCCC entered into force 

on March 21, 1994 and, as of 2019, has nearly universal membership with 197 countries which 

have ratified the convention and signified their commitment to global climate change mitigation 

efforts. Recent extensions of the UNFCCC such as COP21 – aka as The Paris Agreement, have 

aimed to foster increased adherence to emission reduction commitments by establishing GHG 

reporting guidelines and emission reduction goals that are measurable on country-specific basis 

(UNFCCC, 2019e).  

In order to achieve these objectives, the UNFCCC has developed a series of guiding principles to 

direct ratifying countries to reduce their emission profile and meet their commitments. 

Membership within the UNFCCC requires countries to gather and share information on GHG 

emissions, national emission reduction policies and best practices; to launch national strategies 

aimed at reducing GHG emissions and adapting to expected impacts of climate change; and to 

cooperate in adapting to those impacts (UNFCCC, 2019e). Although the treaty provides a 

framework for further negotiations of environmental protocols, the treaty itself is legally non-

binding and contains no enforcement mechanisms for ratifying countries if they fail to reach set 

emission targets. As technology and climate change goals fluctuate over time, member nations of 

the UNFCCC meet annually at Climate change conferences in order to discuss emission trends 

and share research and ideas as part of their commitment to the treaty. Out of these international 

conferences, certain extensions of the original UNFCCC treaty have been ratified and have 

increased environmental commitment levels, GHG emission reporting standards, and climate 

change mitigation strategies. Important extensions of the UNFCCC treaty are the Kyoto Protocol, 

ratified in 1997 and put into force in 2004, and the Paris Agreement ratified in 2015, and rapidly 

put into force in 2016. The Paris agreement was ratified by 175 parties including Canada, which 

had originally ratified the Kyoto Protocol and then pulled out of the treaty extension in 2011. The 
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emission reduction agreements detailed in the Paris Agreement are the current standard for all 

UNFCCC ratifying Parties, with the most recent conference of the Parties to taking place in Bonn 

Germany in June of 2019 (UNFCCC, 2019e). It is important to note that since the Kyoto Protocol 

has applied the only binding commitments for Annex I Parties, legal enforcement of emission 

targets currently only exists for Annex I parties that have ratified and committed to the first and 

second commitment period of the Kyoto Protocol (Iverson, Lee, & Rocha, 2014). This distinction 

is significant in the treatment of Canada’s emissions and removals in the LULUCF sector as 

Canada backed out of the Kyoto Protocol in 2011 and as such is not legally bound to meet its initial 

commitments. More information on the Kyoto Protocol and its connection to Canada’s LULUCF 

emissions can be found in Appendix C. 

As an industrialized nation and active member of the United Nations, Canada is an Annex I and 

Annex II Party under the UNFCCC. Canada has committed to work internationally to combat 

climate change through the United Nations. Canada’s obligations under the UFCCC as an Annex 

I, and Annex II country include:  

• Providing greenhouse gas emissions data on an annual basis; 

• Reporting on national progress in reducing net greenhouse gas emissions; 

• Providing financial and technical resources to developing countries, especially the 

poorest and most vulnerable, to assist them in combating climate change; and 

• Conducting scientific observations of the world's climate system and research on climate 

change and its impacts (Government of Canada, 2015).  

Annex I reporting Parties are responsible for installing stringent national emission reporting 

standards that document Greenhouse Gas (GHG) emissions over multiple anthropogenic sectors, 

and to meet this obligation Canada submits an annual inventory of its GHG emissions, reporting 

removals and emissions of direct GHGs (carbon dioxide (CO2), methane (CH4), nitrous oxide 

(N2O), perfluorocarbons (PFCs), hydrofluorocarbons (HFCs), sulphur hexafluoride (SF6) and 

nitrogen trifluoride (NF3)) from 5 distinct sectors, (Energy, Industrial processes and product use, 

Agriculture, Land Use, Land Use Change and Forestry (LULUCF) and Waste) to the UNFCCC. 

The GHG inventories include all years from the base year (1990) until two years before the report 
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is due (UNFCCC, 2019c). Additional information on Annex I and Annex II parties to the 

convention can be found in Appendix Q. 

3.3. UNFCCC and IPCC Good Practice Reporting 

In order to ensure quality reporting standards, the UNFCCC requires transparent data, documented 

in Common Reporting Format (CRF) tables and in-depth documentation of the underlying 

assumptions, calculations and procedures undertaken by each reporting country to be included in 

the final document. To ensure reliable and internationally comparable formatting and report 

standards, NIR’s submitted to the UNFCCC by Annex I countries are required to follow the 2006 

Intergovernmental Panel on Climate Change (IPCC) Guidelines for National Greenhouse gas 

Inventories under Decision 24/CP.19 (UNFCCC, 2019c).  

The IPCC is an independent reporting body that was founded under the United Nations 

Environmental Programme and is known primarily for creating comprehensive global climate and 

environmental reports. The IPCC aggregates internationally derived data and co-operates fully 

with the UNFCCC on multiple reporting fronts (UNFCCC, 2019b). Reports from the IPCC have 

been formational in constructing the goals of the 2015 Paris agreement, and the IPCC has the full 

support of ratifying Parties of the Convention. The IPCC “Good Practice Guidelines for National 

Greenhouse Gas Inventories”, first published in 1996, has been refined several times, most 

recently in 2019, and is a methodological guide to estimating and reporting anthropogenic GHG 

emissions and removals which aims to provide a sound scientific basis to support the preparation 

and continual improvement of national emission inventories (Buendia, et al., 2019). This includes 

the installation of methodologies and procedures in compiling emission inventories that ensure 

that any reporting country, regardless of their experience level or lack of resources can compile a 

scientifically valid emissions inventory based on the IPCC definition of “Good Practice” defined 

as: "a set of procedures intended to ensure that greenhouse gas inventories are accurate in the 

sense that they are systematically neither over- nor underestimates so far as can be judged, and 

that uncertainties are reduced so far as practicable" (Buendia, et al., 2019, p. 10) The IPCC 

considers “Good Practice” to be a key concept for inventory compilers to follow when preparing 

national emissions inventories. As a result of the 2015 UNFCCC requirement that Annex I 

reporting countries must follow IPCC guidelines (United Nations, 2015), NIR’s have become 
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increasingly uniform in terms of delivery format from all reporting countries, and have improved 

reporting transparency and accuracy. Canada fully supports the IPCC and has been an active IPCC 

member since its establishment in 1988 (United Nations, 2015). 

The stated purpose for the construction of NIR’s for the UNFCCC is to provide annual reporting 

data from national reporting parties on the anthropogenic GHG emission and removal estimates 

across all reporting sectors for their respective country (UNFCCC, 2019a). Quantifying the impact 

of anthropogenic activities on the atmosphere is especially important as knowledge of human 

influenced activities, and their subsequent emissions or removals, assist in determining the drivers 

of these emissions, can inform mitigation policies and serves to highlight changes stemming from 

mitigation activities (Kurz, et al., 2018).  

When considering the emission data provided to the UNFCCC by the reporting parties, it is 

important to understand the difference between the terms Reporting and Accounting as they are 

applied under the UNFCCC. Reporting only provides data for anthropogenic GHG removals and 

emissions in the year that they occur and does not require the use of a baseline reference level. 

Whereas Accounting utilizes this reported data against the baseline to determine whether reporting 

countries are meeting their commitments (Iverson, Lee, & Rocha, 2014). As such emissions may 

be reported for, but not accounted for. This is the case for LULUCF emissions. They are included 

for transparency purposes, but do not impact the final GHG accounting total. 

3.4. Canada and LULUCF Sector Reporting 

This report will be investigating reporting of the LULUCF sector in Canada’s most recent NIR 

submitted on April 15th, 2019 to the UNFCCC. This report includes all emissions and removals 

quantified under the various subcategories for the entire LULUCF sector. The LULUCF sector is 

one of the most significant sectors that emissions are quantified for in the National Inventory 

Reporting framework. Forests play a key role in the planet’s terrestrial ecosystem, land and sea-

based biomass both emit and sequester large amounts of biological carbon in a continuous 

exchange cycle of GHG’s between the atmosphere and terrestrial biomass. This cycle takes place 

naturally but can also be profoundly affected by anthropogenic activities and large-scale natural 

disturbances (Iverson, Lee, & Rocha, 2014). Anthropogenic influences in the LULUCF sector 

have the potential to alter the natural exchange dynamic of the ecosystem through human actions 
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that increase or decrease the land-based reservoir of carbon. This is due to the significant role that 

forests play in the global carbon cycle. Between the years 1990-2010, the Global Carbon Project 

estimated that global forests contributed an average 9.3 ± 3.8 Gt CO2/year of carbon sequestration 

ability and absorbed an estimated 30% of global anthropogenic emissions (Global Carbon Project, 

2018). This estimate includes gross emissions from the Land Use sector of 10.8 ± 1.7 Gt CO2/year 

from 1990-2007.  

The substantial mitigation potential inherent within the LULUCF sector suggests that proper 

management of forests could provide as much mitigation potential as other major carbon 

accounting sectors such as Industry or Transportation. For Canada, the ability to impact carbon 

fluxes through forest related mitigation activities could prove more impactful relative to many 

reporting countries to as Canada has the third largest forest area on the planet with over 

~347,575,760 hectares (ha) (Global Forest Resources Assessment, 2015). This expanse of forest 

coverage, quantified in the NIR under the sub-category forest land, contributed -210 to -150 Mt 

CO2 eq /year of sequestration potential between 1990-2017 while the net flux within the entire 

LULUCF sector fluctuated between -240 to +66 Mt CO2 eq /year. 

 
Table 1 - Canadian LULUCF Carbon Flux 

 

(Environment and Climate Change Canada, 2019c) 
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Canada’s reporting of the LULUCF sector is described in Environment and Climate Change 

Canada’s Greenhouse Gas Reporting inventory. “The Land-Use Land-Use Change and Forestry 

(LULUCF) sector reports net greenhouse gas fluxes between the atmosphere and Canada’s 

managed lands, as well as those associated with land-use changes. The assessment includes 

emissions resulting from human-induced fires and controlled burning, and conversion to cropland. 

For the purpose of the inventory, managed forests are those managed for timber and non-timber 

resources (including parks) or subject to fire protection. All emissions from and removals by the 

LULUCF sector are excluded from the national total” (Government of Canada, 2019a, p. 1). The 

trend in Canada’s LULUCF sector clearly indicates that the two most influential sub-categories 

that influence the overall LULUCF emissions trend are the Forest Land and Harvested Wood 

Product (HWP) categories. The included components of these two sub-categories are very 

important in the composition of Canada’s LULUCF reporting inventory as they are the two largest 

drivers of uncertainty when included into the national inventory. The other reported categories; 

Croplands, Grasslands, Wetlands, and Settlements, do contribute to the overall removals and 

emissions in the sector but are nearly negligible in terms of their overall effect on the sector and 

do concern the scope of this project.  

In Canada’s 2019 NIR, the Forest land category containing Forest land remaining forest land and 

the land converted to forest land category, resulted in estimated removals of - 150 Mt CO2 eq, and 

the HWP category contributed +130 Mt CO2 eq in emissions. The remaining LULUCF categories 

contributed to the remaining - 4 Mt CO2 eq removals estimated in the final sector totals. With the 

cropland remaining cropland sub-category contributing the most significant removals at - 9.6 Mt 

CO2 eq (Environment and Climate Change Canada, 2019c). 

3.5. Forest Land Category Methodology Canada 2019 NIR 

Reporting for the forest land category in Canada is currently informed by CBM-CFS3 

(Environment and Climate Change Canada, 2019b). This is the most recent modeling approach 

that integrates forest inventory information, curves merchantable timber volume over time, 

provides equations to convert merchantable stand timber into total biomass, provides data on 

anthropogenic and non-anthropogenic activities and disturbances and simulates carbon transfers 
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between carbon pools and exchanges with the atmosphere associated with natural ecosystem 

processes and other events (Environment and Climate Change Canada, 2019b).  

Forest management activities estimated for under the forest land reporting framework are: Clear-

cutting, shelterwood harvesting, seed tree harvesting, selection harvesting, commercial thinning, 

pre-commercial thinning, salvage cutting, residential firewood harvesting and the burning of 

harvest residues (slash burning). Different practices of forest conversion are also simulated for 

estimation purposes included controlled (prescribed) burning (Environment and Climate Change 

Canada, 2019b). Considering that the stated goal of national inventory reports is to show the impact 

of anthropogenic activities on GHG emission levels, it is important to note that emissions from the 

mentioned anthropogenic activities are not quantified on an individual activity basis, nor on a 

jurisdictionally specific basis.  

Although slash burning and other specific forest management activities that may have large 

impacts on emissions in the forest land category such clear-cutting, salvage cutting and controlled 

burning are reported for under Canada’s carbon budget modelling approach, there is no breakdown 

of these emissions or removals on an activity specific basis, and it is thus difficult to isolate the 

effects that these individual activities have on the final emissions total. The absence of specific 

data for slash pile burning and other anthropogenic activities within this model is notably absent 

from inventory disclosure. This may be a result of the entire LULUCF sector being excluded from 

the final national inventory total, however this is not explicitly stated within the NIR.  

Canada’s Provincial and Territorial GHG emissions tables are broken down by sector in Part 3, 

Annex 11 of Canada’s 2019 NIR (Environment and Climate Change Canada, 2019b). Although 

activity specific data is shown and divided into numerous categories and subcategories for the 

other reporting sectors; Energy, Industrial Processes and Product Use, Agriculture, and Waste, the 

LULUCF sector is not represented at all in these jurisdictionally specific reporting tables. Alberta 

and British Columbia’s documented provincial emission contributions by sector for 2019 are 

located in Appendix L.  

Provincial and Territorial LULUCF emission totals are similarly not available through any 

publicly published source. The government of Canada provides their UNFCCC emission 

spreadsheets for download by year for Canadian emission reporting from 1990-2017 and document 
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activity specific sector emissions (Government of Canada, 2019d). Reporting tables for the 

national LULUCF total however, are not activity specific and all forest management activity is 

assumed to be estimated and quantified under the forest land category. Significantly, the total 

LULUCF emissions for each Province and Territory, for each year of reporting all have values of 

zero reported for every year of national reporting (Government of Canada, 2019d).This is a 

significant transparency issue that should be addressed in future iterations of the inventory.  

A research scientist interviewed for this project mentioned that they know of the Canadian 

intergovernmental committee that decided that the emissions from forestry will not be 

provided on a provincial basis to the public. This is a national decision to not provide 

LULUCF emissions on a jurisdictional basis. (When they were asked why this decision was 

made, they mentioned that they couldn’t reveal that information.) – Climate Related Scientist 

- (Interview Participant C, 2019). (Statement paraphrased by Report Author)  

Table 2 - Canada’s Official GHG Inventory without Provincial LULUCF Emissions 

 

(Government of Canada, 2019d) 



 32 

Although the CBM-CFS3 informs Canada’s national inventory by modeling anthropogenic carbon 

fluxes at various scales, including for the forest land category, the overall generation of national 

estimates for LULUCF involves the integration of large quantities of data from numerous sources. 

Forest management activities are tracked and documented in Canada’s National Forestry Database 

and supplementary data for specific forest management activities is provided by provincial and 

territorial forest management agencies and experts (Environment and Climate Change Canada, 

2019b). Canada relies upon provincial and territorial governments, whose jurisdiction includes the 

management of natural resources, to provide essential information on their individual forest 

management activities. This includes detailed forest inventory data, detailed descriptions of forest 

management activities and practices, information on natural disturbances, including prevention 

and control methods, forest harvest yield tables (volume / age curve), specific site indices and 

regional expertise (Environment and Climate Change Canada, 2019b). General estimation data 

from Canada’s National Forest Inventory (CanFI) can be applied for any province or territory but 

many, including Alberta and British Columbia, have provided more recent, higher-resolution data. 

Data regarding forest management areas in Alberta is provided by Alberta’s Provincial Forest 

Inventory database and CanFI data provides the rest of the data for managed forest areas. 

Significantly, activity data for the burning of harvest residues (slash piles) were obtained using the 

CanFI for all provinces and territories apart from British Columbia where expert opinion was used 

to quantify estimates. For British Columbia, expert opinion suggests that the prevalence of slash 

burning is ~15% in coastal areas and ~50% for all other harvest areas (Environment and Climate 

Change Canada, 2019b).  

Due to computational limitations, and inefficiencies in large-scale data collection for forest areas 

in Canada, it is currently considered impossible to accurately quantify uncertainties for managed 

forest areas. For the 2019 NIR the uncertainty about biomass increment is assumed to be 50% and 

reflects the lack of available data sources and computational limitations (Environment and Climate 

Change Canada, 2019b). Similarly, managed forests are annually affected by natural disturbances 

which influence forest carbon dynamics as a whole as they impact emissions and removals in the 

short term and impact decay and decomposition rates and forest regeneration rates in the long term. 

Uncertainties for natural disturbances in managed forests annually is assumed to be 10% for 

wildfires and 25% for insect infestations respectively. For forest conversion a 30% uncertainty 
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was applied (Environment and Climate Change Canada, 2019b). These uncertainty estimates are 

developed for both emissions and removals from anthropogenic drivers and non-reported 

emissions and removals resulting from natural disturbances. For both categories it is expected that 

future increases in computational capacity, greater data collection rates for forest areas, and refined 

procedures when increase the accuracy of accounting measures for these sources (Environment 

and Climate Change Canada, 2019b). 

Canada’s revised CBM-CFS3 carbon budget model for the LULUCF sector now has been 

retroactively designed to partition anthropogenic emissions and removals in managed forests from 

the influence of natural disturbances that have obscured the effects of human management and 

diminished the commercial value of the stand (Environment and Climate Change Canada, 2019b). 

Although the IPCC has recognized the difficulties associated for many countries in separating 

anthropogenic from non-anthropogenic emissions and removals in the LULUCF sector, there is 

currently no default methodology for separating these sources. The IPCC has encouraged countries 

that implement tier 3 reporting methodologies (see Appendix B) to develop new methods to 

improve the identification of anthropogenic emission sources and removals in the sector 

(Environment and Climate Change Canada, 2019b). Canada’s NIR separates managed lands from 

unmanaged lands, managed lands are considered any forest area where there is direct human 

management activities for either timber or non-timber resources, as well as areas that are 

anthropogenically protected against natural disturbances such as insect infestations and wildfires 

including national and provincial parks and environmental protection areas (Environment and 

Climate Change Canada, 2019b).  

Managed lands in Canada as of 2016 encompass 226 million hectares, which accounts for 

approximately 65% of Canada’s total forest area, with the remaining 35% considered as 

unmanaged lands (Government of Canada, 2018). All emissions and removals from unmanaged 

lands are also not considered in the compilation of Canada’s LULUCF sector inventory. Another 

issue with the carbon accounting framework currently in place relates to HWP. Current emission 

calculations assume all harvested forest carbon is immediately emitted to the atmosphere ignoring 

the significant amounts that will be sequestered for variable time-lengths in harvested wood 

products which if accounted for would significantly reduce net emissions (Dymond, 2012). 
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3.6. Harvested Wood Products (HWP) carbon pool methodology in Canada’s 2019 NIR 

Canada’s LULUCF sector includes an estimate of the GHG emissions associated with the 

utilization and disposal of HWP manufactured from wood obtained from forest harvest and related 

conversion activities occurring in Canada (Environment and Climate Change Canada, 2019b). 

These HWP may be consumed in Canada or elsewhere in the world according to the Simple Decay 

Approach presented in the 2006 IPCC Guidelines. However, the simple decay approach assumes 

instant oxidization of carbon derived once wood enters the HWP pool (IPCC, 2008). Canada has 

decided to not assume the instant oxidization of the wood in the year of harvest, as that approach 

does not consider the large amount of wood that remains as long-lived HWP and has significant 

carbon sequestering capacity. Canada’s approach is to treat the HWP pool as carbon transfer 

related to forest harvest and tracks all woody biomass that is domestically harvested and is 

transferred off-site (Environment and Climate Change Canada, 2019b). Emissions of CO2 deriving 

from HWP use and disposal are estimated and reported by the LULUCF sector, whereas other 

emissions related to combustion of HWP or decay and decomposition (CH4 and N2O) are estimated 

and reported on in the Energy and Waste Sectors (Environment and Climate Change Canada, 

2019b). 

The calculation and determining of Carbon flows for HWP is informed by the CBM -CFS3 in 

order to ensure that there is no loss of carbon flow from forest harvesting to product and that 

emissions and removals are not double counted (Environment and Climate Change Canada, 

2019b). The CBM – CFS3 takes in carbon inputs and assumes the export of some of the harvested 

roundwood, the conversion of all harvested wood into commodities (i.e. saw-wood, wood-based 

panels, pulp and paper, residuals from these processes referred to as “milling waste”, exports an 

estimated percentage of the produced HWP and tracks additions and removals for domestic HWP 

in-use and estimates a percentage of milling waste is turned into bioenergy (Environment and 

Climate Change Canada, 2019b). The CBM – CFS3 incorporates 18 separate export networks, one 

for each Province and Territory (excluding Nunavut) plus one each for Japan and the United States, 

with the final network combining all other importers of Canadian HWP (Environment and Climate 

Change Canada, 2019b). 
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In the CBM – CFS3 model, all on-site decay of harvest residues (slash) is captured under the forest 

land category. This model uses recent statistics from the Food and Agriculture Organization of the 

United Nations (FAO) tracking of trade flows to estimate the amount of HWP that remain in 

Canada for processing, and the amount of manufactured HWP that are subsequently exported or 

remain for domestic utilization (Environment and Climate Change Canada, 2019b). All 

manufactured HWP are assumed to be produced in the same year as the harvest and are considered 

for the In-use pool. Applying the IPCC good practice guidelines for LULUCF (Penman, et al., 

2003), allows for the determination of the amount of HWP transferred out of the in-use pool and 

upon being transferred out of the in-use pool all carbon is assumed to be instantly oxidized 

(Environment and Climate Change Canada, 2019b).  

Uncertainties for the HWP category are heavily influenced by the uncertainty of the carbon pool 

inputs, specifically the estimates of carbon in forest products from forest harvest and forest 

conversion from the CBM – CFS3 model, available statistics from commodity production prior 

to 1990, and the volume of residential firewood provided by estimates from the Energy sector 

(Environment and Climate Change Canada, 2019b). Product allocation and utilization factors as 

well as the half-life of carbon emissions associated with certain products are sourced from 

published data in the IPCC good practice guidelines for LULUCF (Penman, et al., 2003). As 

with forest management, in years of no substantial change, no in-depth uncertainty analysis is 

performed, instead confidence intervals for each category are extrapolated on based on the 

previous year’s estimate submission (Environment and Climate Change Canada, 2019b). The 

application of confidence intervals in lieu of annually quantified data, or estimations based 

detracts from the accuracy of reporting in the HWP reporting category. Additionally, many 

countries employ country-specific methodologies when compiling their HWP emission 

inventories and this lack of comparable standards undermines the accuracy of the accounting 

process (Johnston & Radeloff, 2019). 

3.7. Partitioning Emissions: Canada and the Managed Land Proxy 

“The reason we don't count our forest emissions, is that if we count the sink, we have to 

account for the emissions from the forest fires. So, for that reason, we don't count either 
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side of them”- Director of Operations and Engineering for Steeper Energy – Bob Moll, 

(Interview Participant J, 2019). 

Considering that many countries rely on emission removals from the LULUCF sector to achieve 

their emission reduction targets, the emphasis placed on LULUCF reporting by the 2015 Paris 

agreements puts pressure on the entire sector to contribute to climate change mitigation strategies 

(Krug, 2018). This includes the utilization of forests as reservoirs of carbon or carbon sinks, and 

the greater integration of forest products into bio-based economies that may rely on HWP to 

further increase carbon sequestration potential. However, core requirements of the carbon 

accounting approach within the LULUCF sector such as the separation of anthropogenic and 

non-anthropogenic emissions and providing universally applicable accounting standards to 

ensure accounting integrity are not sufficiently secured for by currently applied accounting 

practices within the LULUCF sector (Krug, 2018). 

The inherent difficulty in accurately partitioning anthropogenic and non-anthropogenic 

emissions in the LULUCF sector was recognized by the IPCC, and in 2003 they stated that the 

“scientific community cannot currently provide a practicable methodology that would factor out 

direct human-induced effects from indirect human-induced and natural effects for any broad 

range of LULUCF activities and circumstances” and introduced the Managed Land Proxy 

(MLP) as a default reporting approach. (Eggleston, Srivastava, Tanabe, & J., 2010, p. 8) In light 

of this concession, the IPCC subsequently adopted the Managed Land Proxy (MLP) into their 

good practice guidelines for the LULUCF sector. The MLP requires that all emissions and 

removals from all sources occurring on managed lands be classified as anthropogenic and thus 

must be reported. For countries like Canada, who are subject to large areas of interannual natural 

disturbances, adoption of the MLP can significantly misrepresent the actual anthropogenic 

influence on emissions from managed forest lands (Kurz, et al., 2018). If the MLP were to be 

applied in Canada, anthropogenic-derived GHG emission trends and fluxes have the potential to 

be distorted due to the variability of large-scale natural disturbances, predominantly due to 

wildfires and insect infestations.  
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Table 3 - Impact of Natural Disturbances on Managed Land GHG Emissions 

 

(Environment and Climate Change Canada, 2019c) 

Yearly variability in GHG emissions from wildfires alone between 1990-2016 have contributed 

direct annual emissions ranging from 11 to 242 Mt CO2 eq·year−1 (Kurz, et al., 2018). For 

example, if natural disturbances were applied under the MLP to Canada’s Managed GHG 

emissions, it would have added 220 Mt CO2e to the Forest Land Remaining Forest Land 

category, even with taking into account estimated post-disturbance carbon sink of 480 Mt CO2 eq 

(Environment and Climate Change Canada, 2019c). 

While using the MLP as a default approach may be practical for many countries, countries with 

significant forest coverage that are often affected by large-scale natural disturbances like Canada, 

Russia and Australia can be significantly impacted by natural disturbances that occur on managed 

lands. If these emissions were counted towards Canada’s emissions total it could significantly 

misrepresent the true degree of anthropogenic influence in the LULUCF sector. However, despite 

what were defined as “valid concerns” the IPCC concluded, during a 2010 review, that although 

further scientific work was needed, “the managed land proxy remains a globally applicable, 

assessed and approved method for separating anthropogenic emissions and removals” (Eggleston, 

Srivastava, Tanabe, & J., 2010, p. 19).  

Given the established difficulty in partitioning emission sources in the LULUCF sector, the 2006 

IPCC reporting guidelines for national GHG inventories encouraged Annex I reporting countries 

to refine LULUCF emission accounting standards through various country-specific approaches 

and techniques. These methodologies must be transparently documented and follow the existing 

base requirements of the IPCC (UNFCCC, 2019a). As of 2019, Canada and Australia are the only 
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two reporting countries that have instituted and applied their own partitioning systems. (Kurz, et 

al., 2018) Canada’s country-specific approach was designed to more accurately represent the 

anthropogenic GHG contribution of Canada’s managed forests and sector-related climate 

mitigation strategies and was integrated into Version 3 of the Carbon Budget Model of the 

Canadian Forest Sector (CBM-CFS3) (Kurz, et al., 2018). This partitioning approach was first 

applied and reported for transparency purposes in Canada’s 2018 NIR (Environment and Climate 

Change Canada, 2019c).  

In previous iterations of Canada’s NIR, GHG emissions in Canada’s managed forests were heavily 

driven by large natural disturbances which had no direct correlations with anthropogenic activities 

in those areas. If the MLP default approach was applied for Canada’s 2018 NIR, the net flux of 

emissions would still be largely driven by natural disturbances, however, when refined approach 

for quantifying partitioned emissions for managed forests was applied, trends in emissions and 

removals in this category were more closely related to anthropogenic activities than when natural 

disturbance emissions were included in reporting estimates (Kurz, et al., 2018).  

The ability to partition anthropogenic from non-anthropogenic emissions in Canada’s managed 

forest lands is a very significant step towards increasing the transparency of reporting within the 

LULUCF sector. The goal of emissions reporting to the UNFCCC is to quantify categorized 

anthropogenic emissions in order to identify areas that need to be addressed to meet emission 

reduction goals. With this in mind it is clear that emissions from anthropogenic sources in Canada’s 

LULUCF sector should ideally be counted both in sector reporting, but also towards the overall 

accounting total. However, although Canada now has developed the ability to partition 

anthropogenic from non-anthropogenic emissions within the LULUCF sector and has 

demonstrated this capability, LULUCF emissions are still only reported for and do not count 

towards the final accounting total. It is important to ask the question as to why this is occurring. If 

the total estimated anthropogenic emissions and removals for LULUCF were included in Canada’s 

2019 final inventory total, representing the year 2017, it would have resulted in -24 Mt CO2 eq of 

emissions removals and decreased Canada’s total emissions by ~3.3%. Similar removals would 

have been realized for most years from 1990 to 2017, with removals of ~11% in 1990, and ~2.9% 

in 2005 (Environment and Climate Change Canada, 2019c). There is a possibility that UNFCCC 

is worried about opportunistic countries taking advantage of the inherent carbon sink of their 
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forests in order to meet their emission reduction targets without making significant mitigation 

efforts in other sectors. However, that type of restrictive accounting system does not provide any 

emission mitigation incentives for country’s that make quantifiable improvements in their 

sustainable forest management practices.  

3.8. Reporting Challenges in LULUCF sector 

Reporting in the LULUCF sector is a significant challenge for countries like Canada that possess 

vast forest resources, and significant forest industries. Emissions are estimated based off complex 

methodologies and modeling systems developed by national scientists, governmental research 

institutes and through international methods developed by the IPCC (Environment and Climate 

Change Canada, 2019c). In Canada, emissions reporting for all sectors is compiled by the Pollutant 

Inventories and Reporting Division of Environment and Climate Change Canada (ECCC) with 

input from relevant experts and scientists from across the country as well as collaboration with 

provincial and territorial governments (Environment and Climate Change Canada, 2019c). Since 

2005, ECCC has delegated the responsibility for the compilation of the key components of the 

LULUCF sector NIR submission to the Canadian Forest Service of Natural Resources Canada 

(CFS) (Environment and Climate Change Canada, 2019c). The CFS develops Canada’s NIR 

submission by compiling estimates of GHG removals and emissions from forest land, harvested 

wood products, afforestation (conversion of land to forest land) and deforestation (forest land 

converted to other land).  

Although Canada has provided emissions data for the LULUCF sector, and compiled inventory 

emissions for sub-categories within LULUCF on an annual basis and submitted them to the 

UNFCCC, GHG emissions for the LULUCF sector, save for minute contributions from 

deforestation and afforestation, are excluded from the national total. This decision is made by 

Canada’s GHG reporting body at ECCC, although it is not explicitly stated as to why the sector is 

excluded. The reasons for this exclusion have to do with the interannual variability of natural 

disturbances, the MLP, and inaccuracy of the estimating methodologies employed. A uniformed 

politician, or policymaker would not implicitly understand the UNFCCC defined differences 

between GHG Reporting and Accounting, or the intricacies that go into the MLP or the CBM-

CFS3. The lack of inclusion of LULUCF emissions in the final total significantly misrepresents 
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Canada’s true anthropogenic emissions. Although the LULUCF sector relies heavily on estimation 

which makes accurate quantification difficult, this representation could lead to misinformation 

being utilized by national and provincial policymakers, leading to ineffective regulatory decisions 

surrounding climate change mitigation and carbon sink enhancement in Canadian forests. 

Part of the explanation for exclusion of LULUCF sector emissions was provided by a forest carbon 

researcher who was interviewed for this project. Their statement is summarized here:  

It is already very difficult to separate natural from human-caused carbon fluxes but for a 

large country like Canada that is heavily affected by vast emissions from natural 

disturbances it could significantly misrepresent the anthropogenic emissions stemming from 

managed land. As an example, the 2017 and 2018 wildfire season created emissions that were 

two to three times larger than the emissions from all other sectors combined. So, Canada 

could spend hundreds of millions of dollars reducing emissions in other sectors, and another 

fire season like 17-18 would reduce all that effort to naught. I think that Canada, as a country 

that is subject to these large instances of natural disturbances, needs to protect itself against 

the risk that the cumulative impacts from climate change could completely overwhelm the 

emissions from all the other sectors. This is why we need partitioning of anthropogenic and 

non-anthropogenic emissions in the LULUCF sector. - Canadian Forest Carbon Researcher, 

(Interview Participant I, 2019).  (Statement paraphrased by Report Author) 

Accounting for forest carbon through National Inventory reports is a critical tool in international 

efforts to reduce climate change. However, forest carbon accounting is complex and as a result 

many policy makers, who are not technical specialists with detailed understanding of forest carbon 

inventories or carbon accounting methodologies, may find it difficult to integrate forest carbon 

accounting data into legislation (Andersson, Evans, & Richards, 2009). Clear, concise reporting 

regarding forest carbon trends is essential to inform the development of forest carbon and climate 

change mitigation policies. Reporting for forest carbon emissions and removals allows for the 

formation of forest policy as a climate change mitigation tactic and accurate reporting standards 

allow for implemented policies to be evaluated against previous emission levels (Andersson, 

Evans, & Richards, 2009). Facilitating communication between scientific reporting and policy 

makers within the forestry industry is essential if effective mitigation strategies are to take place. 
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There exists a distinct need to clarify the forest carbon accounting process and disseminate the 

emissions data, as best determined, to relevant policy actors in Canada’s forestry provinces such 

as Alberta and British Columbia.   

Jurisdictionally specific Provincial and Territorial estimates for LULUCF emissions and removals 

are not provided within Canada’s NIR. It could be argued that this is a violation of the UNFCCC 

reporting guidelines and good practices standards. “Good annual inventories should include 

transparent documentation and data to enable the reader to understand the underlying 

assumptions and calculations of the reported emission estimates”. (UNFCCC, 2019a, p. 1). 

However, although transparent documentation is a good practice guideline, it is not a legally 

binding provision for Canada after backing out of the Kyoto Protocol and thus no penalties or 

corrective action will be taken by the UNFCCC. Notably, British Columbia is the only province 

that compiles LULUCF data in a Provincial Inventory Report (PIR) and disperses this information 

publicly, however, LULUCF emissions are still not applied to the province’s final accounting total 

as they follow Canada’s national reporting standard which is set by ECCC through Canada’s NIR 

(Government of British Columbia, 2016). 

Meaningful progress has been made in the partitioning of anthropogenic from non-anthropogenic 

emissions in Canada through refinements to the CBM-CSFM3 however, with these improvements 

there should be a push made to include anthropogenic emissions from the LULUCF sector into 

Canada’s final accounting total. The inclusion of these estimates on a jurisdictional and activity 

specific basis could increase public perception of climate change risk and could raise awareness 

for the challenges and sequestration ability of forests and the role they play in the global carbon 

cycle. Similarly, anthropogenic emissions from preventable or emission intensive management 

practices such as slash burning should be reported on in visual sub-categories to draw attention to 

the practice and directly quantify its effect on GHG emission totals.   
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Chapter 4: Forest Regulations in Western Canada 

4.1. Perspectives Forest Regulations in Canada 

I think we're probably not even really thinking about GHG emissions from the forestry 

sector. I think that's a problem. I think for sure we should be looking at more of those climate 

impacts from our forest management and incorporate that into the way we’re calculating 

our emissions and then the types of mitigations they're putting in… I think that has to be on 

top of… the [regulatory] actions we're taking around fossil fuels. – Canadian Climate Change 

Policy Analyst, (Interview Participant C, 2019). (Statement paraphrased by Report Author) 

I think there is a huge opportunity to use BC forests, especially in light of the current 

economic circumstances, as a carbon sink. The management requirements are simply huge 

though, and the forestry industry in BC is very resistant to change. This is because you have 

to operate on these long timelines. You replant, and you don’t come back for 80 years. 

Foresters want the regulations to be consistent, so anytime there is change it is definitely not 

welcomed. – Forestry Consultant in BC – (Interview Participant F, 2019). (Statement paraphrased 

by Report Author) 

“I think very clearly, we need to take a wholistic approach to a more ecosystem-based 

management [framework], which we're not doing now… we can't be only placing the value 

of timber as the highest value [in the forest] We need to think about conservation. So, 

whether it's slash or fire or beetle kill it’s really choosing the [best] approaches and 

regulating for pressures that are going to be most in line with a different ecosystem-based 

management approach.” – Conservation Director for Canadian Parks and Wilderness Society 

(Southern Chapter) – Katie Morrison, (Interview Participant M, 2019). 

“I think the regulations, they're there to ensure a [economic] return to the crown, to protect 

the park, the environment. The regulations are also there to protect the economic 

development of the companies. So, in general, I think they're fine.” – Alberta Forest Area 

Manager - Kevin Gagne, (Interview Participant A, 2019) 
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4.2. Forest Carbon Regulation and Policy Background 

Canada’s most recent emissions reduction commitment under the auspices of the UNFCCC has 

come with the ratification of the Paris Agreements at the 21st Convention of the Parties (COP21) 

in 2015. Canada’s emission reduction commitments stemming from this agreement aim to reduce 

GHG emissions to 30% under 2005 levels by 2030 (Davidson & Shah, 2015). In order to 

implement and achieve these 30% reduction target Canada established the Pan-Canadian 

Framework (PCF) in 2016.  The PCF is constructed on 4 pillars: Pricing carbon pollution, 

undertaking complementary actions to reduce emissions across the economy, increasing 

adaptation climate resilience initiatives, and the creation of clean technology innovation and jobs 

(UNFCCC, 2019a). Under Article 5.1 of Adoption of  Paris Agreement, the UNFCCC has given 

broad directives aimed at emission reductions in the LULUCF sector specifying that “Parties 

should take action to conserve and enhance, as appropriate, sinks and reservoirs of greenhouse 

gases as referred to in Article 4, paragraph 1(d), of the Convention, including forests.” (United 

Nations, 2015, p. 23) 

It furthermore encourages parties to implement and support policy approaches and incentives that 

support the existing framework set out in guidance and decisions previously agreed to under the 

convention and expands this support to future emission reduction approaches in the LULUCF 

sector under Article 5.2 including; “reducing emissions from deforestation and forest degradation, 

and the role of conservation, sustainable management of forests and enhancement of forest carbon 

stocks…” (United Nations, 2015, p. 23) By ratifying the Paris Agreement Canada has pledged on 

an international stage to implement climate change adaption and emissions mitigation approaches 

related to the sustainable management of forests, including the incentivization of the non-carbon 

benefits associated with alternative policy approaches that have yet to be realized.  

Despite Canada’s progressive attitude towards ratifying global climate change commitments, 

implementation of regulatory frameworks to successfully meet Canada’s emissions targets have 

consistently fallen short of their goals. Canada has missed two separate emission reduction targets 

thus far, the 1992 Rio target and the 2005 Kyoto protocol target and, on the basis of current policy 

approaches is currently on pace to exceed the 2020 Copenhagen target by nearly 20% (Office of 

the Auditor General, 2018). Meeting the 2030 Paris agreement emissions target will require 
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substantial increases in regulations and policies aimed at climate change mitigation within the 

country. However, the Canadian auditor general has determined that the current status of climate 

change regulations and policies in Alberta and British Columbia have not fully assessed for the 

risks associated with climate change and have yet to develop sufficient adaptation plans and 

climate change mitigation strategies currently consist of high-level aspirational goals with little 

guidance on how to implement regulatory actions (Office of the Auditor General, 2018).  

In order to evaluate Alberta and British Columbia’s forest management practices against 

international standards, it is important to set a benchmark for comparison. Although definitions of 

sustainable forest management vary considerably depending on country or organization, this report 

will consider the definition contained within the Forest Principles developed at the 1992 Rio Earth 

Summit (UNCED, 1992).  

“Forest resources and forest lands should be sustainably managed to meet the social, economic, 

cultural and spiritual human needs of present and. future generations. These needs are for 

forest products and services, such as wood and -wood products, water, food, fodder, medicine, 

fuel, shelter, employment, recreation, habitats for wildlife, landscape diversity, carbon sinks and 

reservoirs, and for other forest products. Appropriate measures should be taken to protect forests 

against harmful effects of pollution, including air-borne pollution, fires, pests and diseases in 

order to maintain their full multiple values” (UNCED, 1992). 

Considering the mitigation potential provided by forests in Canada, it is important to investigate 

whether current regulation and policy frameworks for Canadian forestry are directed towards the 

enhancement of Canada’s overall climate goals, and what opportunities exist for improvement in 

this area.  

In the most recent national update on progress made under the PCF, the government of Canada 

has renewed its focused aimed at enhancing carbon sinks and reducing emissions through 

sustainable land management policies (Environment and Climate Change Canada, 2018). The 

federal government has approved 5 proposals under the framework that specifically target the 

enhancement of carbon sinks including increased promotion of forest regeneration programs aimed 

at forest land areas that have been slow to recover from natural disturbances such as insect 

infestations and wildfires. These proposed projects include partnering with British Columbia on 
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the Forest Carbon Initiative, aimed at regenerating over 300,000 hectares of forest land affected 

by natural disturbances in the province (Environment and Climate Change Canada, 2018).  The 

Green Construction through Wood program was introduced by the federal government in 2018 

and aims to increase carbon sequestration through increased domestic usage of long-lived HWP in 

construction projects (Environment and Climate Change Canada, 2018). Alberta began to 

implement significant incentive laden opportunities aimed at the reduction of GHG emissions in 

the forestry sector through the emission offset system under the 2015 Climate Leadership plan, but 

it is uncertain how these programs will progress as a result of recent political change in the 

province (Government of Alberta, 2016). 

“Moving forward, I am concerned. The climate action plan looks good and the goals seem 

very reasonable, but we are falling behind, quite rapidly. The carbon tax is not responding 

as it should be, this is due to industry concerns, but frankly their concerns shouldn’t matter 

in light of the crisis we are facing” – Bioenergy Businesswoman - Maryam Mkhani, (Interview 

Participant L, 2019). 

Various jurisdictions internationally have begun to implement forest carbon mitigation policies 

and explore policy applications for the utilization of forests as climate change mitigation 

opportunities. Finland has significantly altered their forest management policies and practices 

while attempting to increase the impact of the bioeconomy. Finland’s National Forest Strategy has 

the stated vision “Sustainable forest management is a source of growing welfare” (Ministry of 

Agriculture and Forestry of Finland, 2019, p. 6) and has increasingly integrated carbon 

sequestration initiatives with increased utilization of forest derived products to support both their 

forest products and energy sectors. Finland also has robust forest carbon incentivization system 

that offers grants and subsidies for private companies that take on afforestation projects and has 

managed to increase its overall forest carbon sink profile through afforestation efforts. Finland’s 

forest carbon sink in 2017 was 38% greater than it was in 1990 and 10% greater than in 2016 

(Ministry of Agriculture and Forestry of Finland, 2018). Sweden has also begun implementing 

significant policy actions directed towards forest carbon and its role in climate change mitigation. 

Sweden’s National Forest Program has determined that sustainable forest management strategies, 

instituted through sector-targeted policy directives, have the ability to enhance the value of forest 

resources to society both economically and by enhancement of climate change mitigation efforts 
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(Bostrom, 2015). Although the aggressive policy programs implemented in Finland and Sweden 

have been scrutinized in terms of their long-term effects on biodiversity and questionable 

emissions reduction claims in the face of a rapidly advancing bio-energy industry (Romppanen, 

2017). International examples like these show that comprehensive forest policy strategies can 

function without detrimentally affecting the economics of the forestry industry and may in fact 

increase economic viability within the sector.  

Canada has plans to institute a carbon tax under the Pan-Canadian Framework. As of 2018 any 

province or territory that have not instituted a jurisdictionally specific carbon reduction framework 

will be subject to federal backstop carbon pricing starting at $20/tonne and this will rise $10 per 

year as Canada attempts to meet their global climate obligations (Environment and Climate 

Change Canada, 2018). British Columbia has had a carbon tax since 2008 as part of its Climate 

action plan and is currently pricing carbon at $30/tonne (Government of British Columbia, 2018a). 

However, neither of these carbon taxes apply to emissions in the forestry industry beyond the extra 

costs associated with transportation requirements. Theoretically, the application of a carbon tax 

towards emissions derived from forest carbon could reduce the utilization of non-sustainable forest 

management techniques by applying financial pressure to forest operators. However, the 

complexity of forest carbon fluxes, interannual variability of natural disturbances, and 

uncertainties regarding emission quantification procedures create challenging design problems for 

potential forest carbon taxes. However, application of carbon pricing to certain specific aspects of 

forest management such as slash pile burning may be more manageable (Hoberg, St-Laurent, 

Schittecatte, & Dymond, 2016).  

Carbon tax is the most efficient economic tool that there is. So other programs, offsets etc., 

especially an industry like forestry where there are huge differences in operation. It would 

be incredibly hard to use the benchmark approach for something like that. Because every 

facility is something different. A carbon tax provides a very simple fiscal incentive, which is 

extremely easy for companies to understand. The companies understand exactly what their 

exposure is, and it means they're much more likely to move forward on emission reductions. 

– Canadian Climate Change Policy Analyst, (Interview Participant C, 2019). (Statement 

paraphrased by Report Author)  
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Although a carbon tax may be simpler to administer as policy option, some international 

jurisdictions have approached the complex issue of regulating for forest carbon through the 

implementation of carbon offset pricing, or cap and trade solutions. California opened up their 

forestry industry to carbon cap and trade emission projects when they passed the Global Warming 

Solutions Act in 2006 (Climate Action Reserve, 2019). Since its inception this program has 

successfully incentivized improved sustainable forest management projects that have 

demonstrably increased carbon sinks and reservoirs within the state. Similarly, the New Zealand 

Emissions Trading Scheme has allowed forest owners and operators within the country to claim 

and trade carbon credits derived from the carbon sequestration potential of their forest land (NZ 

Forestry, 2019). These carbon credits can be used by companies to offset emissions from other 

business activities they may be involved in or may be sold to generate increased revenue from their 

forest lands. The success of international carbon incentives and carbon offset programs represent 

a significant opportunity for the Canadian forestry industry that should be investigated further.  

Policy actions directed towards forest carbon, or forest climate change mitigation experience 

significant design problems; a lack of heterogeneity between forest zones, significant uncertainty 

issues pertaining to carbon flux data-streams and interannual variability within natural forest 

carbon cycle due to natural disturbances (Gren & Aklilu, 2016). Another significant aspect 

contributing to uncertainty within forest carbon policy efforts is the uncertainty of permanence 

regarding harvested wood products. Though these have the potential to increase carbon storage 

capacity, different usage requirements across jurisdictions and uncertain treatment within the 

literature have led to difficult policy design problems (Gren & Aklilu, 2016). Research examining 

regulatory and policy approaches to forest carbon mitigation has been limited thus far and more is 

needed to inform practices and actions of countries who wish to successfully implement this kind 

of policy into their legislative framework. Although the general opportunities surrounding forest 

carbon mitigation strategies have been discussed elsewhere, there exists an opportunity to examine 

the potential of these strategies in a specific jurisdictional context in Canada (Hoberg, St-Laurent, 

Schittecatte, & Dymond, 2016).  

Direction for the governance of Canada’s natural resources was first mandated under the 

Constitution act of 1867, jurisdiction over the resources contained in the Provinces and Territories 

while the federal government retained small amounts of power to direct the utilization of these 
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resources (Natural Resources Canada, 2017). In 1982, the constitution act was amended and 

explicitly recognized the authority of Provinces and Territories to manage and regulate their own 

non-renewable resources, forestry and electrical energy. Section 92A of the 1982 amendment 

stipulates that each provincial legislature has the power to enact laws that relate to non-renewable 

resources and developing, conserving and managing non-renewable resources and forestry 

(Natural Resources Canada, 2017). Canada is rich with forest resources and there are ~347 million 

hectares of forested land in the country. Up to 90% of this land is provincially owned and presided 

over by the various provincial and territorial governments. ~4% of forests are owned and looked 

after by the federal government with the majority of this being made up by national parks and 

indigenous reserve lands. The remaining 6% of forest land is privately owned with the majority of 

this being owned by large private forestry companies and a small portion being held by private 

woodlots owners (Natural Resources Canada, 2017). 

Considering a significant majority of forests fall under provincial jurisdiction, provincial powers 

and responsibilities relating to the direction of their own forest management regulations and 

policies inform the majority of managed forest land in Canada. Among the responsibilities and 

powers held by the provinces and territories with regards to forest land is the ability to develop 

and enforce forest laws, set up timber licenses and supply agreements with forest companies, 

monitor activities of forest companies given access to public forests, collect royalties from 

operating forest companies and manage protection areas such as provincial parks and conservation 

areas (Natural Resources Canada, 2017). Provincial forestry laws in Canada differ from one 

jurisdiction to the next but all of them should be grounded and based on sustainable forest 

management principles, developed through proper consultation with the public and relevant 

stakeholders and informed by scientific research and analysis (Natural Resources Canada, 2017). 

Proper land planning and forest management practices must be developed and followed by forest 

industry who would operate on public lands. In Canada, public lands owned by the Province are 

referred to as crown land or public forests. Provincial governments grant forestry companies the 

right to harvest timber on public lands and can thus stipulate the responsibilities that are tied to 

those rights to operate. These arrangements between the provincial government and operators are 

called tenure, but the existence of a tenure agreement does not immediately give an operating 

company access to harvest timber. In all provinces and territories there is a law that requires the 
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development and approval of a forest management plan or forest stewardship plan that the 

government must authorize and approve before any harvesting rights are transferred to an 

operating company (Natural Resources Canada, 2017).  

“A forest tenure can take the form of an agreement, license or permit. Each is a legally binding 

contract that provides the contract holder with specific rights to use public forests over a specific 

period of time, in exchange for meeting government objectives, including forest management 

obligations and the payment of fees including stumpage” (Government of British Columbia, 

2019c, p. 1).  

If a company fails to live up to aspects of the forest management plan or tenure agreement, the 

government can impose fines, warnings, penalties or even prosecute offending companies who 

have violated the law under forest management acts or regulations. Although provinces and 

territories have the constitutional power to make their own regulations and management plans 

regarding the use of their natural resources, federal laws and international agreements that have 

been ratified by the federal government can influence forest management decisions and provincial 

regulations and policy.  

4.3. The Tenure System.  

The forest act is the federal government of Canada’s overarching set of forestry regulations. 

Although it only applies to very small amount of Canadian forests its fundamental structure is what 

the majority of provincial forestry regulation and policy is based on. The concept of the Canadian 

forest tenure system is described in the Forest Act and the institution of tenure agreements has 

shaped much of Canadian forest policy and regulation as it relates to provincial and territorial 

governance. Considering that the vast majority of forestland in Canada is owned publicly (90+%) 

(Natural Resources Canada, 2017) the governments of Canada have an obligation to the public to 

utilize and manage these forests in the public trust. As the amount of capital necessary to operate 

large forestry operations and process harvested timber is most often in private hands, the question 

of how to transfer utilization rights from the public to private sector falls upon forest policy makers 

to ensure the publics best interest is represented (Luckert, Haley, & Hoberg, 2011). 
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The Crown forest tenure system addresses this policy question for both federal and provincial 

governments. This system has been in place since the earliest days of forest management in Canada 

and has remained the primary instrument through which jurisdictions address the question of how 

to treat private companies operating in publicly owned lands and profiting from publicly owned 

resources (Luckert, Haley, & Hoberg, 2011). Essentially, the private companies who wish to 

operate on public lands are required to pay various fees to the government, rents, and most 

commonly stumpage fees, which the government then collects on behalf of the public. The 

government can then disperse the revenue generated through various government initiatives that 

benefit the community. In additional to collecting operational fees from private operators in the 

forestry sector, governments are also entrusted to protect the public interest by setting regulations 

that set the operational conditions that operators must adhere to in order to exercise their rights to 

harvest and process the timber collected (Luckert, Haley, & Hoberg, 2011).  

The tenure system is a staple of Canadian forest operations and allows private forests harvesters 

to extract resources while ownership of the land remains with the public. Once a tenure agreement 

is signed, the forest harvest operator owns rights to the timber in the area they have signed a tenure 

agreement for. At that point, they own the timber and can restrict certain activities from taking 

place on the land. Tenure agreements vary from province to province, but they generally have a 

lifespan of 5 – 20 years. At which point, if an operator hasn’t made use of the land and harvested 

the timber resource as per the details of the agreement, the tenure agreement will lapse and will 

return to the government to sell to another operator (Luckert, Haley, & Hoberg, 2011).  

4.3.1. Forest Tenure in Alberta  

As discussed above, forest tenure agreements transfer the right to operate on publicly owned land 

to private businesses. Alberta’s approach to forest tenure agreements are very similar to the 

traditional tenure agreements that are a holdover from the early days of negotiating forest tenure 

agreements with the federal government. In Alberta there are 3 main types of forest tenure 

agreements, forest management agreements (Appendix D), Coniferous and Deciduous timber 

quotas (Appendix E), and timber permits (Appendix F) (Government of Alberta, 2019f).  
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4.3.2. Forest Tenure in B.C.  

Forest tenure in B.C. is more diverse than in Alberta due to the larger number of forest operations 

taking place in B.C. forests. B.C. has over a dozen types of tenure agreements that reflect the needs 

and interests of forest tenure holders in the province, from large to small operators, indigenous 

groups, communities and individuals (Government of British Columbia, 2019c). Tenure 

agreements in B.C. have varying lengths of term depending on the nature of the license, from one-

time, non-renewable forms of tenure such as forestry license-to-cut to the more common place 

large-scale, replaceable timber harvesting tenures that provide large forestry companies with a 

consistent long-term supply of wood (Government of British Columbia, 2019c). The maximum 

allowable term for large-scale timber harvesting tenures is 20 years, although the replaceable 

nature of these tenure agreements essentially ensures that the large-scale timber operators will have 

consistent access to the areas of timber agreed to. The B.C. government maintains control of the 

forest tenures system via legislation, policies, regulations, agreements and procedures that refer to 

the occupation of Crown land and the harvesting of Crown timber (Government of British 

Columbia, 2019c).  

There are two general types of tenure that account for the majority of timber volume that is 

harvested in British Columbia, “volume-based” tenures, which grant licensees the ability to harvest 

a specified volume of timber, based on the AAC, and “area-based” tenures which grant licensees 

harvesting rights for an area of forest land (Clogg, 1999). In direct relation to this, two forms of 

tenure licenses account for ~80% of the timber volume harvested in B.C.’s Crown forests; area-

based tree-farm licenses (TFL’s) ~24%, (see Appendix H) and volume-based forests licenses 

(FL’s) ~56%. (see Appendix G) In most cases these licenses are termed ‘evergreen’ licenses as 

they are replaceable in perpetuity providing the licensee honors the obligations of the specific 

license, and requirements contained within the Forest Act, and the Forest and Range Practices act 

(Clogg, 1999).  

4.4. Annual Allowable Cut 

One of the most significant forest management actions regulated for by provincial and territorial 

governments is the determination of the Annual Allowable Cut (AAC). AAC’s must be regulated 

effectively in order to ensure sustainable harvest levels that will allow for continued economically 
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viable forestry activities for generations. This determination is approached differently throughout 

Canadian jurisdictions but generally it is determined by a ministry official or often times the 

representative minister themselves. Both Alberta and British Columbia approach determination of 

the AAC by dividing the total forest area under active management into manageable pieces or units 

that make up the complete managed forest areas. Alberta divides its forests in Forest Management 

Areas (FMA’s) further subdividing each FMA into Forest Management Units (FMU’s) (SFM 

Canada, 2016). British Columbia’s system is very similar to Alberta’s with 73 FMU’s that make 

up the totality of the provinces managed forest area (SFM Canada, 2017). The final determination 

of British Columbia’s AAC is mandated by an assistant deputy minister called the Chief Forester 

who considers information supplied from each individual FMU in determination of the AAC for 

each FMU that adds up to the final AAC determination (Government of British Columbia, 2019b). 

Alberta’s general AAC is determined by the Ministry of Agriculture and Forestry, which 

periodically analyzes forest health and growth trends in order to make changes to the AAC 

dependent upon need (Government of Alberta, 2019b). 

On an FMU level, AAC in Alberta is determined by a director who is appointed by the Minister. 

Generally, the directors are deemed forest area managers who are in control of a certain amount 

of Alberta’s geographically positioned FMU’s within their prescribed FMA. AAC’s are never to 

be exceeded in ideal circumstances and indeed regulation of AAC’s in Canada has proven to be 

very effective at regulating forest harvest levels over time. The Canadian government keeps track 

of sustainable harvest levels that are informed by AAC determinations in all producing forestry 

provinces and territories in the country. The maximum sustainable harvest level is known as the 

wood supply level and on a national basis, Canada’s harvested timber volumes from 1990 – 2017 

have fluctuated between 48% and 84% below the wood supply level, this generally holds true for 

Alberta and British Columbia as well, where harvest levels rarely reach AAC designations.  

“You know, our annual allowable cut calculations, I do think we stretch a bit. We try to max 

them out, [but] then we go through a process of testing those assumptions, through [the] 

regen[eration] targets, are we actually meeting them? Do we have a forest there two years 

later? A lot of cases I think we do, but I'm not sure about that everywhere… For this area I 

can tell you we haven’t exceeded the allowable cut for over 30 years, I think that’s the same 

for most of the province generally…The regulations are good, they protect the forest 
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industry as well. Because… us in the field, we focus on protecting the environment.” – Alberta 

Forest Area Manager – Kevin Gagne, (Interview Participant A, 2019) 

Figure 6 - Canadian Wood Supply (AAC) vs. Harvested Amount 1990-2017 

 

(Government of Canada, 2019c) 

4.5.  Alberta Forest Regulations That Inform Timber Harvesting and Management practices:  

“The main thrust of the forests act in Alberta is to allocate timber and allocate lease 

areas….and I think from an ecosystem as well as climate change perspective, we actually 

really need to change that whole approach from one that really prioritizes timber to one that 

prioritizes ecosystem values, including GHG emissions, climate change and climate 

adaptation as we go forward in the future” – Conservation Director for Canadian Parks and 

Wilderness Society (Southern Chapter) – Katie Morrison, (Interview Participant M, 2019). 

4.5.1. Alberta Forests Act 

The structure of governance and power within Alberta’s forests are described in the Forests Act. 

The act defines the abilities and powers of government representatives, specifically the Lieutenant 

Governor in Council and the Minister of Agriculture and Forestry within the province. 

Furthermore, the act provides for the establishment of forest management units that act as 

mechanisms for the allocation and disposal of Crown timber and harvesting rights within Alberta. 
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The act details the protocols and methodology of the government as it acts to transfer rights to 

operate and harvest on public lands to private companies through forest management agreements, 

(see Appendix D) coniferous and deciduous timber quotas (see Appendix E) and timber permits 

(see Appendix F). It summarily describes offences and penalties for contravention of the act and 

its related regulations (Government of Alberta, 2019c). 

Alberta’s Forests Act provides and enforces the power of Lieutenant Governor in Council to make 

regulations that govern the majority of forestry activities in Alberta including governing the 

management and use of forest land. As such, the Lieutenant Governor in Council can dictate the 

way that public forest lands are handled and managed by industrial and individual forest operators 

on behalf of the public. The details of forest management regulations are not specifically described 

within the forest act but are instead handled by two other documents that inform management 

practices. Alberta’s Timber Management Regulations, and the Alberta’s Forest Management 

Planning Standard, which although not an official regulation, is a document that details the 

standards that are required from industrial forest operators when constructing forest management 

plans to be approved by governing officials.  

4.5.2. Timber Management Regulations 

Alberta’s Timber Management Regulations (TMR) are an example of how forests in Alberta are 

being governed mainly to ensure the economic sustainability of the industry. The first 4 divisions 

of this regulation are primarily concerned with pricing, permitting and offence related regulations 

regarding the tagging, transportation and general salable aspects of merchantable timber harvested 

within the province. Under the general provisions of Section 164 of the TMR, the department is 

mandated to manage forest resources “in the economic interest of the public” (Government of 

Alberta, 2017e). Although this provision provides that the director may refuse to allow healthy 

stands of green trees to be harvested when there are “sufficient quantities” of dead or damaged 

timber for the required use, it is unclear how often these types of salvage logging take place when 

other stands of living trees are available for merchantable timber harvesting. The director 

maintains nearly full control of forest management operations within the province but there is 

clearly a disconnect between economic interests in the forest and the expressed climate change 

initiatives of the Alberta government.  
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There are some unique provisions regarding incentives for industrial forest operators and the AAC 

in specific FMU’s. Section 14 of Alberta’s TMR specifies that whenever the director determines 

that the AAC for a certain FMU may be increased, they can offer the increased timber without 

charge to timber quota holders operating within the FMU (Government of Alberta, 2017e). This 

may incentivize questionable practices among quota holders seeking to increase profits by 

increasing their AAC allotment. Even if sustainable forest management practices were the reason 

for the increase available timber, increasing the AAC simply decreases the amount of forest carbon 

within the FMU. It is unclear how often this provision is used and what effect it may have on the 

amount of timber being harvested in Alberta forests.  

The TMR directs all timber licensees to construct an annual operating plan that must be submitted 

to the director that adheres to guidelines specified by the director. In Alberta, these guidelines are 

known as the Timber Harvest Planning and Operating Ground Rules. (OGR) This guideline serves 

to inform and direct licensee practices in developing forest management plans including annual 

operating plans, and specific timber harvest plans (Edson Forest Products, 2014). The OGR also 

informs and directs licensees while conducting forest management operations and the director 

maintains the right to suspend or withhold timber quotas or timber licenses in the event that the 

licensee fails to meet the expectations of the OGR during the development of harvest plans or 

through violations of forest management practices (Edson Forest Products, 2014). The TMR 

contains some general provisions governing licensees to harvest timber on crown land responsibly 

such as Section 100 (e) which directs licensees to avoid excessive waste when harvesting and 

processing timber, and (j) which mandates licensees to avoid excessive damage to regeneration, 

advanced growth and residual trees (Government of Alberta, 2017e), however there are no 

references to sustainability, or sustainable forest management and the terms “excessive damage” 

and “excessive waste” are vague and don’t provide distinct definitions to inform management 

practices. Section 100 of Alberta’s TMR can be found in Appendix I. 

“There are there are trees over here, you know, the standard spruce trees down here, if it's 

over a hundred and fifty years old, that stand very well may be releasing more carbon than 

its sequestering, even though it's still a green forest right? just the decay and rot that's going 

on in those trees. [We’re] seeing the same with the pine stands as they fall down and decay... 

Whether it's net emitting or sequestering carbon, I don't know. And I think what's going to 
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be the challenge is figuring this stuff out” – Alberta Forest Area Manager – Kevin Gagne, 

(Interview Participant A, 2019) 

Due to the significant emissions that are released from decaying trees and the loss of HWP value 

they represent, waste from forest harvest residuals within Alberta’s forestry industry has the 

potential to significantly impact the forest carbon accounted for and stored within Alberta’s forests. 

Directions and provisions regarding the disposal of harvest debris are referred to in the Forest and 

Prairie Protection (Ministerial) Regulation (Government of Alberta, 2017b). The disposal of 

harvest debris has the potential to significantly add to carbon emissions within the forest as 

currently the debris is either left in the forest to decompose or is more commonly burnt as a forest 

fire mitigation practice.   

Reforestation requirements and standards are addressed in the TMR sections 141.1 and 141.2 (see 

Appendix M), but the actual operational direction regarding the implementation of these 

requirements and standards for licensees are more fully addressed in the OGR. Any holders of a 

timber disposition are required to carry out reforestation projects within 2 years of the land being 

harvested for timber. There are significant penalties for licensees who violate this requirement or 

fail to adequately fulfill their obligation to the crown. The director maintains the right to determine 

the species of trees that are reforested in an area and can establish requirements regarding the 

procedures and methods used to determine the extent to which an area requires to become 

satisfactorily reforested (Government of Alberta, 2019d). The ability to dictate reforestation 

requirements can significantly impact species diversification and subsequent levels of forest 

resilience in the reality of a warming climate. This can mitigate for decreasing forest moisture 

levels and have long-term impacts on rates of carbon storage in forests, and overall forest health 

(North, et al., 2019). 

The TMR are a general outline and framework dictating how licensees conduct forest management 

activities within Albertan forests. The specifics regarding the planning and on ground management 

strategies are outlined in Alberta’s OGR and forest management plans are required to adhere to 

the standards described in Alberta’s Forest Management Planning Standard.  
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4.6. Timber Harvest Planning and Operating Ground Rules (OGR)  

Alberta has established an overarching set of guidelines that inform “in the field” forest 

management practices. These baseline practices are used to plan and conduct small and large-scale 

forest management operations within the province and are the methods used to physically 

implement decisions made in Forest Management Plans (FMP’s). The ground rules are intended 

to establish practices that minimize the negative impacts associated forest management activities 

such as harvesting operations and road construction (Government of Alberta, 2019d). Ideally, the 

OGR are intended to be reviewed every year in order to integrate modifications and “fine-tune” 

the ground rules based on the most current knowledge and tools available. Alberta’s OGR 

represent the ongoing forest management activities that are planned and described within FMP’s. 

Industry operators and licensees are required to develop FMP’s upon the signing of a forest 

management agreement and must include public and related stakeholder consultation when 

developing the FMP by providing ongoing opportunities for public input throughout the duration 

of the FMP (Government of Alberta, 2019d). Currently, Alberta’s FMP’s are designed with a 10-

year duration however, there are options to extend FMP’s for longer pending director approval of 

licensee application and can be extended to a maximum of 20 years. FMP’s must include 

operational details for the 10-year lifespan of the plan that include the extent and size of the area 

of forest detailed within the plan, identified stands for harvest within the area, and the intended 

reforestation methods to be implemented (Government of Alberta, 2019a). FMP’s are developed 

considering a 200-year time span which is regarded as two full lifecycles or rotations of trees 

covered under the FMP. Plans must describe forest management objectives, strategies and 

commitments, including the intended methods for cutting, reforesting, and managing of timber 

resources within the area of responsibility (Government of Alberta, 2019a). FMP’s developed by 

the forest industry in Alberta are intended to:  

• Look beyond sustained timber yield 

• Embrace the concept of sustainable forest management 

• Recognize other resource values and uses 

• Explain how the harvesting plan will be delivered 
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• Explain how performance will be measured (Government of Alberta, 2019a). 

These aspirational goals are to be kept in mind when licensed forestry professionals are 

constructing FMP’s and it is important to determine what value climate change mitigation and the 

enhancement of carbon sinks and reservoirs are given within the context of FMP’s and Alberta’s 

OGR. In the Appendix 4 glossary of Alberta’s OGR, Sustainable Forest Management is defined 

as “Management to maintain and enhance the long-term health of forest ecosystems, while 

providing ecological, economic, social and cultural opportunities for the benefit of present and 

future generations.” (Edson Forest Products, 2014). This definition approaches but ultimately falls 

short of including enhancement of carbon sinks or reservoirs suggested in the Rio Earth summit 

definition, which would assist with climate change mitigation efforts (UNCED, 1992). Ultimately, 

these are values that Alberta forest management professionals are not obligated concern 

themselves with currently.  

In addition to requiring the development of a 10-year FMP for FMU’s the government of Alberta 

also requires Annual Operating Plans (AOP’s) to be developed and approved by the director on a 

yearly basis. Alberta holds the power to approve or deny AOP’s on an annual basis and may also 

waive or amend the application of certain ground rules in unusual or special circumstances (Edson 

Forest Products, 2014).  

4.6.1. Forest Planning Procedures - OGR 

Alberta’s OGR detail standard best practice operational procedures that are expected to be 

employed by forestry professionals licensed to harvest timber on crown lands. Including details of 

what non-timber resource values to protect for. Context for the treatment of forests is provided for 

by the definition of Sustainable Forest Management provided in the OGR Appendix 4 Glossary:  

Applying Alberta’s definition of sustainable forest development in the context of the OGR 

provides a further indication of the values protected for and conserved within the forest 

management planning process. Operational planning under OGR guidelines first hinges on the 

successful approval of a 10-year FMP from the government, once that hurdle is crossed the rest of 

the operational planning process begins before any activity can take place on forested crown land 

(Edson Forest Products, 2014). An overview of the planning process is described in Section 3.0 of 

the OGR and is located in Appendix J 
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4.6.2. OGR Section 3.6: Salvage Planning Operations - OGR 

Section 3.6 of Alberta’s OGR describes the rationale behind planning and managing Salvage 

logging. Salvage logging takes place in areas heavily affected by natural disturbances such as 

insect infestations, wildfire damaged areas or other unforeseen circumstances. The OGR considers 

the purpose of salvage planning to reduce the potential for loss of fibre (Edson Forest Products, 

2014). Although salvage logging can be an effective way to preserve carbon sinks and reservoirs 

by leaving healthy green forests stands to instead harvest merchantable timber from dead or dying 

stands, Alberta’s message surrounding salvage seems instead to concern the loss of merchantable 

timber. Although salvage logging can provide significant benefits to forest carbon profiles within 

Alberta it is not mentioned as a reason for pursuing salvage logging within the context of the OGR. 

In order to be considered as an option, salvage planning must be incorporated into the licensee’s 

FHP and AOP and approved by the director before salvage logging can begin. It is unclear whether 

the submission of updated FHP’s and AOP’s is required if salvage logging is mandated by the 

director under the TMR. Salvage planning is covered in further detail by directive 2007 -01 Fire 

Salvage and Planning Operations (Alberta Agriculture and Forestry, 2007). 

There are lots of questions surrounding utilization of affected forest debris, how would 

secondary harvests affect biodiversity? or regeneration capacity? Utilization of fire affected 

wood might be in their best interests, but uptake has been very low so far, its hard to process, 

hard to harvest and the economic incentive isn’t there yet when there is still enough green 

wood available. – Forest Analyst for Alberta Government, (Interview Participant G, 2019) 

(Statement paraphrased by Report Author) 

This directive was established in 2007 with the stated purpose to “utilize as much of the fire-killed 

timber as possible within two years of the fire event, while maintaining environmental values.” 

(Alberta Agriculture and Forestry, 2007, p. 1) Under this directive, companies that are operating 

within the forest management area where the fire damage has occurred are given the first 

opportunity to salvage the wood. These companies must submit a notice of “intent to salvage” that 

indicates the volume available for salvage, what stand types are available for salvage and the 

estimated utilization standards from the salvaged stands. In salvage planning operations AOP’s are 

still required, but in order to meet the two-year goal for harvesting fire salvaged timber the 
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government will allow certain harvesting activities to take place while aspects of the AOP, such 

as the reforestation program, are still being developed.  

Although Section 164(a) of the TMR permits the government to restrict the harvesting of green 

timber when sufficient quantities of salvage timber exist in the same forest management area 

(Government of Alberta, 2017e), the government incentivizes the harvesting of fire damaged 

timber by categorizing it as dead timber, which carries reduced timber fees owed to government 

after the timber is harvested. Significantly, if the area damaged by fire is considered too small, the 

government may include a certain volume of green trees within the area to be harvested and the 

harvesting of these trees will be charged as endangered trees which also carry a lowed timber and 

stumpage fee (Alberta Agriculture and Forestry, 2007). Reforestation programs for salvage harvest 

blocks is still mandatory for harvest operators and normal ground rules for reforestation apply for 

salvage operations. In order to preserve structure, and offer suitable sites within the cut-block for 

regeneration to occur retention of 10-25% of merchantable burnt must be left standing in timber 

patches less than 100 ha in area, for fire damaged areas that are greater than 10,000 ha, the 25% 

retention number is mandatory (Alberta Agriculture and Forestry, 2007). In certain cases, where 

fire damage has taken place in remote areas that limit the economic viability of the timber, portable 

sawmills may be allowed for use which allow for on-site milling of the salvage timber into 

merchantable wood products.  

Alberta also has salvage planning operations in place for insect infested timber areas, salvage 

planning operations for insect infested timber largely follow directive 2007 -01 (Alberta 

Agriculture and Forestry, 2007), however there are different determinations based on how much 

volume of timber is affected and the duration for harvesting action is longer allowing for ten years 

instead of just two for fire salvage operations (Alberta Agriculture and Forestry, 2007). Similar to 

the salvage plans for fire affected timber, salvage operations concerned with pine beetle 

infestations are concerned with the economics of forestry industry within the affected area. 

 From the Interpretive Bulletin - Planning Mountain Pine Beetle Response Operations, distributed 

by the Alberta government in 2007, “In the event there is a MPB outbreak in all or part of the 

area of primary concern that is not manageable with either the control or prevention strategies, 

salvage activities directed at maximizing the economic recovery within affected areas will be 

initiated” (Government of Alberta, 2007, p. 1). Alberta is taking considerable action to combat the 
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spread of Mountain Pine Beetle (MPB) within the province, which is single largest cause of insect 

related tree mortality.  

In 2007 the government introduced the “Healthy pine strategy” (Government of Alberta, 2019e) 

which proposes to use a combination of prescribed burns and strategic harvesting to prevent and 

control the spread of MPB within the province. The strategic harvest strategy aims to target stands 

of “over-mature” lodgepole pine trees which are the principle species at risk of MPB infestation 

and harvest them replacing them with younger, healthier regenerating stands. It is estimated that 

over 60% of Alberta’s pine forests consist of even-aged stands aged 80 years of older. Over-mature 

trees are classified as being 80-120 years old and are particularly susceptible to infestation. 

Research has shown that the insects do not target younger trees during the lifecycle and this 

targeted harvesting methodology is an attempt to slow the spread of MPB through large even-aged 

stands of over-mature pine (Government of Alberta, 2019e). With this strategy in mind, the 

ministry of Agriculture and Forestry has identified the most susceptible stands and have begun 

work with Forest Management Agreement holders to reduce the amount of age susceptible pine in 

their forest management area by 75% by 2026 (Government of Alberta, 2019e). There are currently 

16 healthy pine strategy plans in place throughout the province with the hope to replace susceptible 

pine stands with odd-aged regeneration forests and stem the influx of MPB in Alberta.  

The incentivization of salvage logging for timber affected by natural disturbances fits with the 

chosen international benchmark definition of sustainable forest management and meets climate 

change mitigation effort standards by enhancing carbon sinks and reservoirs within the province. 

By leaving merchantable stands of green, growing trees in favour of timber that will inevitably die 

and decay within a few years is a useful climate change mitigation tactic, although the wording of 

the regulations and operating procedures surrounding these initiatives in Alberta seem to consider 

it an economic provision that saves merchantable timber and maximizes profitability from a bad 

situation. Rather than decreasing the AAC in areas heavily affected by natural disturbances to 

preserve forest carbon sinks, the action is taken to preserve the economics of the industry when 

faced with adverse circumstances.  

This strategy unintentionally aids climate change mitigation efforts in Alberta forests, although the 

stated aim of these projects is to preserve the economic integrity of forests in Alberta, management 

for odd-aged stands of trees and the prioritization of utilizing over-mature stands for merchantable 
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timber contribute to the creation of carbon sinks and reservoirs within the province. As research 

has shown that over-mature trees tend to sequester less carbon as they age and may become sources 

of carbon emissions over time (Jacob, Bade, Dittrich, Leuschner, & Hauck, 2013). Whereas 

growing trees actively sequester carbon more effectively during the early stages of the growth 

cycle due to the accelerated actions of photosynthesis (Natural Resources Canada, 2016). 

My understanding is that. Charred wood from salvage operations cannot be used for pulp 

and paper, but it can be used for other products, including biofuels. I think there are many 

opportunities here that need to be further investigated. I think one important dimension here 

is that because we have increased losses from climate change, we need to think about strategy 

used where we use salvage instead of green timber harvest because the green timber harvest, 

if we avoid it and salvage dead wood anyway, then it gives us an opportunity to maintain 

carbon sinks in forests that are actively growing. – Canadian Forest Carbon Researcher, 

(Interview Participant I, 2019). (Statement paraphrased by Report Author) 

4.6.3. OGR Section 4: Tree utilization standards  

The OGR defines tree utilization standards for timber to be harvested from crown forests in 

Alberta. Utilization standards are essential for improving the carbon sink potential of Alberta’s 

forests as the harvested tree biomass has value only insofar as it can be used and turned into salable 

HWP products that determine emissions and removals within Canada’s carbon accounting 

framework.  

Alberta has 3 utilization standards are the minimum dimensions of cut timber that that determine 

the definition of merchantable timber under the OGR. Coniferous trees are subject to a 15/11 

utilization standard which describes a cut tree-stem with a minimum length of 3.84 metres, a 

minimum 15 cm base diametre and a minimum 11 cm top diametre (free of bark), that is free of 

internal rot which can then be turned into a merchantable piece of timber which adheres to the 

same 15/11 utilization standard (Edson Forest Products, 2014). Deciduous trees are subject to a 

15/10 utilization standard which describes a tree with a minimum length of 4.88 metres, a 

minimum 15 cm base diametre and a minimum 10 cm top diametre (free of bark), that is free of 

internal rot which can then be turned into a merchantable piece of timber which is a minimum of 

2.49 metres in length to a 10 cm minimum top (free of bark) (Edson Forest Products, 2014). 
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Salvage operation trees, whether fire damaged or insect infested adhere to a 19/13 utilization 

standard in order encourage recovery of forest fibre in natural disturbance situations. The salvage 

operation utilization standard describes a tree with a minimum length of 5.0 metres, a minimum 

19 cm base diametre and a minimum 13 cm top diametre, that is free of internal rot which can then 

be turned into a merchantable piece of timber which is a minimum of 3.84 metres in length to a 

minimum 13 cm top diametre (free of bark) (Edson Forest Products, 2014). 

There are no utilization standards for any other type of forest fibre that may be harvested. As such 

all forest fibre that does not adhere to these utilization standards is not deemed merchantable timber 

and is termed as debris or forest harvest residues. The lack of utilization standards for harvest 

residuals within Alberta’s OGR represents a significant loss of forest carbon and can be directly 

associated with carbon emissions stemming from forest management practices within the province. 

This is an area the province should improve in order to better protect for forest carbon as a value 

and would further climate change mitigation efforts from the forestry industry. These residues can 

make up a significant amount of the harvested timber and are dealt with in accordance with 

Alberta’s Forest and Prairie Protection act.  

4.6.4. OGR Section 7.2: Debris Management and Wildfire Protection  

The OGR guidelines detail the handling requirements for debris leftover from harvest operations 

also considered forest harvest residues. The stated purpose of this operating guideline is:  

To manage the amount and distribution of woody debris left in harvest areas to:  

• minimize wildfire risk, particularly near communities  

• optimize ecological benefits  

• minimize the loss of productive land base  

• to minimize the risk of wildfires, and to improve fire suppression capability (Edson Forest 

Products, 2014).  

The clear provincial priority when dealing debris or slash accumulation in forest harvest operations 

is the mitigation of wildfire risk as this is stated twice in the purpose (Edson Forest Products, 

2014). This is due to the increased fuel load that these debris fields represent as the forest harvest 
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residue (slash) is piled up it tends to dry out and provides increased fuels loads that can intensify 

fire behaviour and also pose an ignition risk as high piles have a chance of being struck by lighting 

and causing a wildfire within the area. As such the preferred method is to dispose of this debris to 

alleviate the associated hazards. However, it is recognized that there are ecological benefits 

associated with the retention of forest harvest debris in cut blocks as decaying forest fibre returns 

minerals and nutrients to the soil and provides habitat for certain species of animals (Edson Forest 

Products, 2014).  

The redistribution of the entire forest harvest residue load over the cut block is not always an 

effective solution as it reduces the area available for reforestation efforts, and significant slash load 

can inhibit growth in young trees by blocking sunlight (Interview Participant A, 2019). The 

acceptable methods for reducing hazards associated with forest debris are detailed in OGR 

Appendix 2 - Debris Disposal Requirement for Timber Harvest Operations which indicates that 

policy regarding harvest residuals under the OGR mandates that operators apply the debris 

management standards detailed in the Forest and Prairie Protection Act (FPPA) (Edson Forest 

Products, 2014). Specific requirements for dealing with forest harvest residuals under Section 6 of 

the FPPA can be found in Appendix P. In addition to standards regarding the disposal of harvest 

debris the policy also applies to harvest debris that is retained for reforestation, wildlife habitat or 

other landscape management objectives. The standards detailed are enforced by the government 

and fines will be administered to forest operators if the debris is not dealt with according to FPPA 

regulations within 24 months of the cessation of harvest activities within the area (Edson Forest 

Products, 2014).  

Considering the enforcement of this regulation and the associated fines that come through violation 

of it, forest operators are forced to deal with harvest residue debris relatively quickly within the 

context of a 10-year FMP. The reality for operators is that, there is no easily accessible market for 

harvest residues, and they are not considered merchantable timber under the OGR. The easiest 

solution for operators in many cases is to burn the material in accordance with the FPP ministerial 

regulation. The government does allow for other methods of dispersal or disposal, but these other 

methods may interfere with reforestation plans and may also interfere with the requirements set 

out for cut-block areas by reducing the amount of area set aside for regrowth and regeneration. 

The associated emissions to the atmosphere from burning residual harvest fibre can be significant 
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and operators also must consider the risk from burning operations that cause a wildfire as a result 

of burning harvest residuals. Under Section 2.1 of the FPPA, it is stated that the minister can charge 

a person or entity for the costs associated with the fighting of a wildfire if it can be proven that the 

fire originated from a source set by the individual or entity (Province of Alberta, 2016). (see 

Appendix N) The costs of fighting wildfires can run into the hundreds of millions of dollars and 

this risk is borne by the operator when conducting burnings operations, somewhat ironically, to 

mitigate the risk of wildfires.  

In 2017, Alberta composed directive AF-FDP-2017-07- Debris Management Standards for Forest 

Harvest Operations. The purpose of this directive is to provide standards for the management of 

residual harvest debris that is in accordance with the FPP and associated regulations in order to 

reduce wildfire hazards for forests and communities (Government of Alberta, 2017a). This 

directive defines residual debris as “any debris resulting from the harvesting process including 

but not limited to branches, bark, unusable pieces of the bole, tops and mulch/chipping of debris” 

(Government of Alberta, 2017a, p. 1). and defines other methodologies, other than burning, that 

can be used to deal with residual debris in forest management operations. This directive establishes 

that the intent should not be to remove all debris as there is ecological and habitat benefits from 

leaving certain amounts of residual debris on the floor of a cut-block or harvesting area. It describes 

retention of debris for reforestation, wildlife habitat, or other landscape management objectives 

are acceptable debris management strategies, but these must be accounted for and approved in the 

AOP. The stated goal of this directive is to maintain amounts of scattered residual debris at pre-

harvest levels (Edson Forest Products, 2014). and defines the acceptable standards for residual 

debris left for these accepted purposes. The standards described in this directive are applicable 

with ones described in the OGR. 

• Height of piles must not exceed 2 metres.  

• Base diametre of piles must be no greater than 3 metres.  

• Distance between piles must be no less than 15 metres.  

• Distance from standing timber to debris piles must be no less than 25 metres. 

(Government of Alberta, 2017a)  
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The handling of residual harvest debris in Alberta’s forest management activities is not regulated 

for with climate change mitigation or forest carbon strategies in mind. Although there are 

frameworks in pace that approach the alternative utilization of residual debris as habitat for 

wildlife, this decision is left up to the forest operator and the extent of this utilization is not 

documented or known as there is no supporting data beyond inaccessible expert opinion. Values 

of forest carbon are not considered and the cumulative impact from burning residual debris can be 

significant.  

4.6.5. OGR Section 12 – Reporting  

Reporting is to be undertaken to ensure sustainable forest management techniques and activities 

are being applied in FMU’s and larger FMA’s. Reporting is always to be undertaken by industry 

operators to ensure data relating to forest harvest volume and forest management activities are 

recorded in order to monitor adherence to legislated practices. “The intent of reporting is to 

communicate that a given activity has occurred, where it occurred and when it occurred” (Edson 

Forest Products, 2014, p. 58). Significantly, forest companies that have annual harvest levels 

greater than 30,000 cubic metres have self-inspection agreements in place with the Alberta 

government, and are intended to submit reports to the province to support the provincial database 

(Edson Forest Products, 2014). Relying on industrial operators to reports their management 

techniques and harvest levels may allow for bias and misleading reporting standards in some 

instances, especially where forest values at risk are concerned.  

Alberta’s OGR functions as a guideline that directs tangible forest management activities at the 

harvest level. Throughout the OGR there are no references to climate change mitigation, forest 

carbon sinks, or the enhancement of forest resilience in the face of uncertain climate challenges 

that will be present in Alberta forests in the future. Although forests in Alberta are approached 

with a 2-cycle, 200-year sustainable harvest scenario (Edson Forest Products, 2014), the definition 

of sustainable forest management in Alberta does not correspond with international definitions that 

include enhancement of carbon sinks within the forest. There is significant room for Alberta to 

adapt its sustainable forest management strategies to meet up with international standards of best 

practice. Although reforestation programs mandated by the Alberta government are effective and 

comprehensive, they are undertaken with a preference towards rapid regeneration rates which 

focus on quick turn-around times to maintain a sustainable timber harvest supply. As such 
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operators prefer to plant pine and spruce species which tend to have quick turn around times, 

especially lodgepole pine which regenerates rapidly in cut block areas (Alberta Agriculture and 

Forestry, 2017b). In 2014-15, Alberta planted over 82 million seedlings province wide, however 

only 155,062 of those trees were species other than pine or spruce (Alberta Agriculture and 

Forestry, 2017b). 

Figure 7 - Percentage of trees planted in harvested areas by species in Alberta, 2014-15 

 

(Alberta Agriculture and Forestry, 2017b) 

The very low percentage of other species reforested seemingly goes against the percentages of 

trees harvested for in Alberta Forests. In 2014-15, Alberta’s AAC was 32.4 million cubic metres, 

with 60.45% allocated to coniferous trees and the remaining 39.55% allocated to deciduous trees 

(Alberta Agriculture and Forestry, 2017a). This lack of species diversity could be directing 

Alberta’s forests towards heavier coniferous populations, which reduces species diversity and 

could affect forest resilience rates to insect infestations and climate change. Forest managers 

routinely rely on deciduous trees to re-grow naturally after harvesting, as many Alberta deciduous 

tree species, such as trembling aspen, use shallow root systems to send up new shoots as 

reproduction instead of requiring germinated seeds (Alberta Agriculture and Forestry, 2017a). 

However, there is little data regarding regeneration statistics for this type of regeneration program, 

and the large percentage of coniferous trees planted in the province demonstrates the priority of 

planting and harvesting timber for the softwood lumber industry. There is not enough data at this 

time to determine how much of an issue this could be in the future with the implications of climate 



 68 

change, but the disparity between coniferous and deciduous planting programmes in Alberta 

should be noted.  

Where I think there's scope for improvement is that a company's liability is released when a 

reforested block is deemed free to grow, and so, their incentive is to reach the free to grow 

stage at the lowest possible cost in the shortest possible time. The challenge in that is they put 

too much lodgepole pine in the ground and not enough of other species. Its over-weighted to 

the fast-growing species that are cheap for companies to purchase the seedlings for from 

nurseries. – Canadian Climate Change Policy Analyst, (Interview Participant C, 2019). (Statement 

paraphrased by Report Author).  

The OGR guidelines regarding disposal of residual debris represents a forest management activity 

that could benefit from significant improvement. Although mitigation wildfire risk is an important 

aspect of sustainable forest management. The practices outlined in Alberta’s FPPA and OGR 

guidelines that call for the burning of residuals is a missed opportunity. Residual forest fibre 

residuals can be utilized in numerous other ways that could represent increased values for the forest 

industry. Residual fibres could instead be harvested and utilized to create long-lived HWP which 

could benefit the economics of forest operators while simultaneously reducing the significant GHG 

emissions associated with slash pile burnings. Simultaneously, wildfire risk could be reduced, as 

the practice of burning piles of forests residuals necessarily introduces fire into the forest in a 

needless way. There have been numerous incidences of wildfires caused by improper residual 

burning techniques and this represents a simultaneous risk to sustainable forest values as defined 

by the government and also economic risks to the forest operator who may be held liable for the 

damages incurred to timber and the costs of fire fighting operations as defined in the FPPA. The 

scale of residual opportunities within the province of Alberta has been discussed elsewhere and 

will be examined later in this report. In the face of global climate change challenges and Canada’s 

domestic forest carbon challenges, silviculture practices within Alberta’s forest management 

regimes would be well-served to begin considering the insertion of values like forest resilience 

into their reforestation program guidelines.  
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4.7. Alberta’s Forest Management Planning Standard 

Alberta officially implemented its Forest Management Planning Standard, hereafter referred to as 

“The Standard” in May of 2006. The standard was adopted from Sustainable Forest Management: 

Requirements and Guidance Document, referred to as CSA-Z809-02, which was developed by the 

Canadian Standards Association for application in Canadian forests (Alberta Sustainable Resource 

Development, 2006). Part of the reason for the adoption of this standard is to enable certifications 

from third-party auditors. Forest certification is recommended but not mandatory in Alberta, and 

implementation of a nationally recognized standard increases the likelihood of attaining 

sustainable certification standards. Canada holds the largest area of certified sustainable forests in 

the world with more than 48% of the country’s forests certified as sustainably managed, 

representing 37% of all globally certified sustainable forests (Natural Resources Canada, 2019). 

Forest certification is important for the Canadian forest industry as it allows companies to brand 

their manufactured timber products as sustainable forest products, both domestically and globally 

enabling them to sell to customers with high standard requirements. All certified forests in Alberta 

necessarily meet the legal requirements detailed in the standard, however third-party forest 

certification is not a necessary requirement for FMP approvals from the government.  

Even through application of the standard, Alberta relies on the competence and professionalism of 

Regulated Forestry Professionals (RFP) to apply the principles of sustainable forest management 

while planning and completing forest management activities (Alberta Sustainable Resource 

Development, 2006). The standard’s focus aims to “maintain a strong and direct connection 

between the desired future forest condition and a spatially planned forest harvest sequence, and 

predictions of forest growth and yield and actual stand level performance” (Alberta Sustainable 

Resource Development, 2006, p. 7). Alberta’s objective for employing the standard as planning 

guideline is to select a sustainable forest management scenario that will require minimal changes 

until the next management plan is approved.  

Under the standard’s Alberta definitions located in Annex B, desired future forest is “a spatially 

explicit projected range of conditions of the forest landscape 100+ years into the future. The range 

of forest conditions defines the goal towards which forest management will be directed…” The 

definition of sustainable forest management under the standard is the same that applies in Alberta’s 

OGR. ““Management to maintain and enhance the long-term health of forest ecosystems, while 
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providing ecological, economic, social and cultural opportunities for the benefit of present and 

future generations” (Alberta Sustainable Resource Development, 2006, pp. 23,27). These 

definitions are paramount to understanding Alberta’s approach to sustainable forest management 

strategies and applying these strategies into a long-term outlook for Alberta’s forests in the future. 

Applying sustainable forest management in Alberta through the lens of the standard entails that 

FMP’s shall focus on how forest management activities of timber operators on FMA’s will be 

managed in order to reduce impacts towards other resource users and other resource values, this is 

accomplished by managing the forest management activities in a way that creates a desirable future 

forest and upholds the definition of sustainable forest management in an Alberta context (Alberta 

Sustainable Resource Development, 2006).  

4.7.1. Sustainable Forest Management (SFM) Performance Standards  

Key to the determination of sustainable forest management activities in Alberta is the development 

of performance standards that are measurable and are reported for within approved FMP’s. The 

need for sustainable forest management performance requirements is affirmed in section 6.0 of the 

standard indicating that the mandatory Values, Objectives, Indicators and Targets, (VOIT’s) 

identified by Alberta shall be meaningfully addressed within approved FMP’s (Alberta Sustainable 

Resource Development, 2006). With this consideration, Alberta has developed minimum 

performance standards to be addressed in FMP’s. These VOIT’s are quantitative targets that have 

been developed by Alberta in consultation with stakeholders and are deemed to have been 

rationalized based on social acceptance, credible analysis techniques and clearly stated value trade-

offs (Alberta Sustainable Resource Development, 2006).  

The VOIT’s located in Annex 4 of the standard provide the framework for linking values to clear 

forest management objectives and measurable indicators and targets. Under the standard, 

Indicators and Targets are more fluid than the relatively static Values and Objectives. Alberta is 

open to considering alternative Indicators and Targets providing they meet the approval of 

stakeholders and Alberta believes that they are reasonably attainable given the Values and 

Objectives (Alberta Sustainable Resource Development, 2006). Due to the presence of multiple 

actors within FMA’s and uncertainties regarding the cumulative impact of all these activities, 

Alberta considers that forest area managers are responsible for reporting on the Indicators and 



 71 

Targets within Alberta’s VOIT’s, but are not responsible for the addressing the results of those 

reports (Alberta Sustainable Resource Development, 2006).  

Within the Standard, Alberta has identified 5 Criterions that identify VOIT’s to be managed and 

conserved for within FMP’s.  

Criterion 1 – Conservation of Biological Diversity 

Element 1.1 – Ecosystem Diversity - Corresponding to “coarse filter” management; i.e. 

maintaining natural patterns at the landscape level. 

Element 1.2 – Species Diversity – Corresponding to “fine filter” management; i.e. managing for 

the needs of individual species.  

Element 1.3 – Genetic Diversity – Focusing on the genetics of tree species. It is assumed that in 

meeting the intent of elements 1.1 and 1.2, the genetic diversity of other organisms will have been 

addressed.  

Element 1.4 – Protected Areas and Sites of Special Significance – Alberta retains the authority 

to establish protected areas and sites of special significance, which is addressed through other 

land use planning methods i.e. the Lands Act.  

Criterion 2 – Maintenance and Enhancement of Forest Ecosystem Condition and Productivity 

- This is contingent on the timber supply analysis condition that is described in Annex 1. Has to 

do with reforestation programs and the maintenance of forest land base. 

Criterion 4 – Forest Ecosystem Contributions to Global Ecological Cycles – As forest carbon 

budget models are upgraded and the administrative systems are established, the requirements for 

addressing carbon issues shall be addressed in updates to the standard or in interpretive bulletins.           

Element 4.1 – Carbon Uptake and Storage  

Element 4.2 – Forest Land Conversion 

Criterion 5 – Multiple Benefits to Society - Organizations are not obligated to address 5 as 

Alberta is responsible for allocating resources. (Alberta Sustainable Resource Development, 

2006) 
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Although Alberta has identified forest ecosystem contributions to global ecological cycles (i.e. 

climate change) as a criterion category for identified VOIT’s to be managed and conserved for 

under the standards sustainable forest management performance indicators. Alberta has not yet 

identified specific Values, Objectives, Indicators, or Targets relating to element 4.1, forest carbon 

uptake and storage, or element 4.2, Forest Land Conversion. In Annex 4 of the standard, the 

phrases “to be determined” and “results of forest carbon budgeting model” are the only entries into 

the performance standards table for this criterion (Alberta Sustainable Resource Development, 

2006). The standard has been in place since 2006 and since that time Canada’s carbon budget 

model CBM-CFS3 has been updated and applied to the last few national inventory reports (Kurz, 

et al., 2018). Since 2006 there have been no updates to the standard, and additional interpretive 

bulletins attached to the standard have also failed to mention any updates or changes related to 

Criterion 4 – Forest Ecosystem Contributions to Global Ecological Cycles. This includes the most 

recent update, AF-FDP-2017-03 - Forest Management Planning Standard Interpretive Bulletin: 

Stewardship Reporting Requirements released in 2017 (Government of Alberta, 2017c). This is a 

significant issue for Alberta’s sustainable forest management practices and puts into question the 

certified sustainable aspects of the provinces forest management programs. This issue should be 

addressed in the future, as more information is currently available and forestry information for 

provinces are accumulated and are integrated into Canada’s carbon accounting reporting system 

to the UNFCCC.  

Considering the definition of sustainable forest management, from the UNCED 1992 Rio Earth 

Summit, chosen as a benchmark for this report. Alberta’s forestry regulations and policies do not 

go far enough to protect for forest carbon reservoirs or sinks. None of the regulations and policies 

examined in this report mention or protect for forest carbon sequestration or propose managing 

Alberta’s forests for resilience under the reality of climate change. Alberta should consider 

expanding the definition of sustainable forest management within their forestry regimes to reflect 

changing global opinions regarding the importance of sustainable forest management in climate 

change mitigation efforts as demonstrated by the Rio Earth Summit and the recent Paris 

Agreements (UNFCCC, 2015); (UNCED, 1992). This definition would assist the integration of 

climate change and forest carbon values into Alberta’s forestry management regime. The 

enhancement of forest carbon sinks, and the reduction of forest carbon emissions associated with 

forest management practices especially the practice of slash pile burning should be regulated for 
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within Alberta’s forest management framework. Alberta’s definition of desired future forests 

should integrate climate change resilience and species retention so Alberta’s forests can be 

managed for these values into future generations.  

4.8. Regulations and Policies Governing Forest Harvest Practices in British Columbia  

There are two main pieces of legislation that govern forest harvest practices in B.C. and several 

other acts that inform harvest practices to a lesser degree.  

• The Forest Act (FA):  

o Deals primarily with determination of how much timber can be harvested (AAC), 

who can carry out the harvesting, and assessing value to the harvested timber 

through forest rents and stumpage fees.  

• The Forest and Range Practices Act (FRPA):  

o Sets regulatory requirements for actual harvesting activities, including planning for 

roads and cut-blocks, reforestation requirements, and environmental standards that 

must be met. The FRPA lays out the guidelines for development of Forest 

Stewardship Plans that are the key element of all forest management plans in the 

province. The FRPA also sets out administrative penalties for organizations that 

fail to perform to the standards set under the act.  

• Secondary Non-timber specific acts that effect harvest regulations 

o Wildfire Act 

o Wildlife Act 

o Water Act 

o Others 

(Government of British Columbia, 2005) 
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4.8.1. Forest Act  

B.C.’s Forest Act (FA) lays the foundation for forestry operations in the province and gives the 

power to regulate tenure lengths and AAC calculations for Crown timber. Under the FA, the 

Minster of Forests and Ranges, in conjunction with other government officials, can issue tenure 

agreements of various lengths to companies, individuals, communities, or indigenous groups. 

Determination of the AAC is the responsibility of British Columbia’s independent chief forester, 

their responsibility is to intake information from the timber supply review in order to determine 

AAC volumes for each of the provinces Forest Management Units (FMU’s). As of 2019 British 

Columbia has 73 FMU’s made up of 38 Timber Supply Areas (TSA’S) and 34 Tree Farm Licenses 

(TFL’s) (Government of British Columbia, 2019a). The Chief forester uses detailed analysis 

involving 200-year fibre supply projections, consideration of non-timber values such as 

biodiversity, watersheds (hydrology), etc. and public comments to inform decisions regarding 

AAC for each forest management unit. The Chief Forester also integrates economic, 

environmental and social concerns into their determination of the AAC ensuring that recent 

upgrades or changes to policies or forest management practices are considered in the final decision 

(Government of British Columbia, 2012). The average area that is allocated for timber harvesting 

in the province of B.C. is ~22 million hectares (SFM Canada, 2017). Under Section 8 of the Forest 

Act, The Chief forester must make determinations for the AAC at least once every 10 years for 

Crown land Timber supply areas and TFL’s separately and must notify forest operators in the area 

of the changes in AAC if there are any.  

Under the Section 14.1 of the Forest Act, the Lieutenant Governor in Council maintains the ability 

to increase the AAC and decrease stumpage prices to take advantage of natural disturbances by 

designating a Mountain Pine beetle salvage area. These programs are aimed at increasing the 

harvestable area of British Columbia’s forests that have been devastated by insect infestations and 

do affect forest carbon levels, but the explicit goal of salvage logging operations is not aimed at 

climate change mitigation or enhancement of forest carbon sequestration at this time. Similarly, 

the flexibility in determining the AAC in British Columbia can also diminish the amount of 

available timber to be harvested in response to large scale natural disturbances. In 2003 the 

government passed the Forest Revitalization Act which placed a 20% reduction on each area of 

crown land areas described in a timber license. This was done in response to the emerging pine 
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beetle infestation in the province and affected the AAC available for British Columbia harvesters 

significantly (Government of British Columbia, 2003). With the power to make decisions 

regarding the AAC and incentivize salvage logging through decreased stumpage rates, the 

opportunity exists for the Lieutenant Governor in Council, the chief forester, and other regulators 

within British Columbia’s forest ministry to incorporate climate change and forest carbon values 

into legislation and protect for these values in the administration of British Columbia’s forest 

management practices.  

It is clear we do not have effective legislation in place to deal with carbon. It's not even 

mentioned in the Forest Resource Practices Act, or in any of the professional reliance models 

for professional forester accountability and the list goes on. So, I think there needs to be an 

institutional overhaul that brings greenhouse gas emissions and removals into the 

accountability framework for land managers so that they can't continue to do this stuff 

without. Without consideration of the implications of their actions. – Canadian Forest Carbon 

Researcher, (Interview Participant I, 2019). (Statement paraphrased by Research Author).  

4.8.2. Forest and Range Practices Act  

British Columbia’s Forest and Range Practices Act (FRPA) is the principle piece of legislation 

that defines operational forest harvest activities in the province. All timber harvesting operations 

on public (Crown) lands that are subject to tenure agreements under the Forest Act, must comply 

with the regulatory requirements under the Forest and Range Practices Act. Importantly, the Act 

lays out the content of Forest Stewardship Plans (FSP’s) that represent the backbone of forest 

management plans for forest harvest operations. The Act requires that FSP’s document how forest 

management activities will be consistent with resource-specific objectives set by government and 

protect for 11 key values detailed under the FRPA. Before FSP’s are approved by the government, 

companies must allow for public comment and scrutiny regarding the plans short and long-term 

objectives and provide information to various indigenous groups who may be affected by forest 

management activities (Government of British Columbia, 2012). Importantly, the Act also 

mentions external requirements to forest management activities such as road construction, 

determination of forest health, and reforestation (silviculture) (Government of British Columbia, 

2012).  
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4.8.3. Forest Stewardship Plans under FRPA 

On an operational level, FSP’s are intended to direct the activity of forest harvesters in public 

forests and hold them to a standard of ground level operation in spatial forest units that is in line 

with overarching government objectives for British Columbian forests. The Ministry of Forests, 

Lands, Natural Resources and Rural Development (FLNRO) in British Columbia has established 

a hierarchy for provincial timber management goals, objectives and targets that establishes certain 

values in provincial crown forests that are to be considered when informing FSP’s at the 

operational level for forest units. 

The provincial hierarchy of goals, objectives and targets at various levels includes: 

• Vision for B.C. provincial forests – provides a provincial context for timber management goals, 

objectives and targets.   

• Provincial timber management goals, objectives and targets – provides context and direction 

to help guide the development of supporting local management unit targets.  

• Local (management unit) timber targets – Local targets guide timber management activities 

such as harvest practices and silviculture. (Minstry of Forests, Lands, Natural Resource Operations 

and Rural Development, 2017) 

The goal of FLNRO’s vision for sustainable forest management in British Columbia is to keep the 

various levels of the forestry industry accountable to the main vision for provincial forests. The 

guiding framework for provincial forests necessarily includes:   

• Managing forests to meet present needs without compromising the ability of future generations 

to meet their needs;   

• Providing stewardship of forests based on an ethic of respect for the land;   

• Maintaining and restoring proper ecosystem function and promoting ecological resilience 

for influences such as climate change;   

• Balancing economic, social, spiritual, ecological and recreational values of forests to meet the 

needs of people and communities, including First Nations; and  
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• Conserving biological diversity, soil, water, fish, wildlife, scenic diversity, and other forest 

resources (Minstry of Forests, Lands, Natural Resource Operations and Rural Development, 2017). 

British Columbia’s overarching objectives for timber and non-timber values are detailed in the 

Forest Planning and Practices Regulations (FPPR) within the FRPA. These objectives are legally 

applicable to FSP’s developed by forest licensee’s BC timber sales operators (Minstry of Forests, 

Lands, Natural Resource Operations and Rural Development, 2017). Through the establishment 

of a hierarchy dictating provincial goals and objectives, FLNRO intends to inform timber 

management strategies for industry stakeholders at all levels. Timber management strategies that 

reflect the overarching provincial vision seek to optimize benefits for multiple values in provincial 

forests. Under Section 5 – 10 of the FPPR, FSP’s are legally required to consider the following 

values to conserved and protected for as objectives set by the government to be achieved:  

• Soils 

• Timber 

• Wildlife 

• Water, Fish, Wildlife and Biodiversity with Riparian Areas 

• Fish habitats in Fisheries sensitive watersheds 

• Water in Community Watersheds 

• Wildlife and Biodiversity – Landscape Level 

• Wildlife and Biodiversity – Stand Level  

• Visual Quality 

• Cultural Heritage Resources (Minstry of Forests, Lands, Natural Resource Operations and 

Rural Development, 2017). 

Conflictingly, the values of the government protected for at the operational harvest level under 

FSP’s do not reflect the overarching vision for sustainable forest management of British 

Columbia’s as detailed in guiding framework of the provincial vision statement. Although the 

sustainable vision for British Columbia’s forests includes fostering ecological resilience respecting 
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climate change, there is no specific mention of climate change initiatives or the enhancement of 

forest carbon as values to be protected for. This could be due to the vague wording of the climate 

provision in the provincial vision statement. However, the lack of a clear designation for climate 

change and related objectives to be protected for in British Columbia’s forests is an issue that needs 

to be addressed at the operational level where the actual harvesting and forest management 

activities take place.  

Forestry regulations in BC are still grounded in the early 2000’s changes in the legislation, 

and those changes basically put management of forests into the hands of the forest industry 

and the result of that has been that public interest in the crown forest has been discounted 

greatly as compared to the benefits for the private shareholders of these large industrial 

forestry companies. – Canadian Climate Change Policy Analyst, (Interview Participant C, 2019). 

(Statement paraphrased by Report Author). 

4.8.4. “Results Based” Forestry: Regulatory changes under the FRPA  

The FRPA underwent significant amendments in 2002 with the government scaling back it’s 

influence and control over forest management practices, instead placing increased amounts of trust 

and responsibility into the hands of large forestry companies and forest industry operators to 

manage forest resources in the best way they saw fit. This roll back of government influence 

introduced a new regime of “results-based” forestry that reportedly diminished 55% of government 

“red-tape” and paperwork; essentially reducing the requirements that industry operators had to 

fulfill to operate in British Columbia’s Crown land forests (West Coast Environmental Law, 2004). 

These changes were enacted in the face of decreasing profits from the forest sector in general and 

was a response to corporate complaints that forest harvesting practices were too heavily regulated 

by the government and interfered with effective business practices on the side of forest harvest 

operators (West Coast Environmental Law, 2004).  

The changes to FRPA came into force January 31, 2004 and as a result of the governments attempt 

to increase industry investment and revitalize the economics of the forest industry in British 

Columbia, many concessions were made to environmental protections, and sustainable forest 

management policies. For example, the industry was able to write and control the environmental 

results that they were legally required to achieve; installing restrictions as to when the government 
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could reject a FSP for failing to adequately protect forest values. Provisions were inserted for 

industry operators to “opt-out” of certain standards that were previously governed for in the Forest 

Practices Code and increased regulatory restrictions and bureaucratic hurdles restricted the 

government from taking meaningful action to protect environmental values (West Coast 

Environmental Law, 2004).  

The effect of this large-scale deregulation of the British Columbian forestry industry served to 

transfer control of significant portions of publicly held resources (crown land) into industry 

control. These effects were amplified by significant cutbacks to the BC Ministry of Forests staff 

and budgets. Effectively, the changes to FRPA and its applicable new regulations under Bill 22 in 

November of 2002 left “inadequate checks and balances in the regulations” and reduced public 

input on the practices of forest industry on public lands (West Coast Environmental Law, 2004). 

Specific changes to regulatory requirements are evidenced by the almost complete repealing of the 

Forest Practices Code (FPC), which had governed numerous aspects forest management activities 

in BC since the mid 1990’s. The FPC’s main aims were to regulate the preparation and application 

of forest site development plans and silviculture (reforestation) prescriptions. The FPC operated 

to approve operational plans in the forest industry, under the FPC site development plans were 

developed in conjunction with silviculture prescriptions before cut-blocks for timber harvesting 

would be authorized and approved (West Coast Environmental Law, 2004).  This involved setting 

aside certain areas of timber cut-blocks to be left standing, and certain prescriptions for tree species 

were required to increase reforestation diversity levels and enhance forest ecology and 

biodiversity. The FPC was criticized in certain industry circles as being “too bureaucratic and 

uncertain” (West Coast Environmental Law, 2004).  

“I think they had it right once in BC, when they had the forest practices code, but the majors 

got fed up with it because it was such a learning curve for even the technicians that were 

employed by the government in enforcing it. So, it was a bit of strong arming going on and it 

was not enjoyable to try to meet all the rules, regulations and guidelines. So, they relaxed to the 

point where they threw it all in the RPF’s lap and made them accountable. They were employed 

by the company. Well, for me, I've seen it firsthand where that's way too heavy on the company's 

side. So, I'm thinking that they need to revisit and go back to where they were.” – Retired British 

Columbia RFP and Owner of Sunshine Logging – Jeff Mattes, (Interview Participant K, 2019). 
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Due to significant industry pressure, and related economic uncertainty, the majority of the FPC 

was repealed and planning and practices codes were replaced under the FRPA by the Forest 

Planning and Practices Regulation (FPPR) (Government of British Columbia, 2004), which 

significantly reduced the content formerly required for forest development plans and weakened 

the planning and practices approach. The FPPR approach limited the amount of industry 

information that flows to the forest service and eliminated the necessary approval of the forest for 

site level plans and has replaced forest development plans with the very opaquely constructed 

Forest Stewardship Plans that have since become the backbone regulating the approval of industry 

operations in Crown lands (West Coast Environmental Law, 2004). 

“[FRPA] basically has provided for corporate bottom lines and people continue to be continue 

to be pawns in that game and to fight one against the other, or use the workers to try to hold 

onto that would supply because at the same time that the companies just again buying and 

selling…When the Forest Range and Practices Act took the place of the Forest Practices 

Code… We took a giant step backwards in British Columbia.” – Conservation Director at 

Wildsight eNGO – John Bergenske, (Interview Participant H, 2019).  

The elimination of site level plan approvals decreased the ability of the government to protect 

certain values within the forest ecosystem, such as wildlife habitats and ecology zones. For 

example, silviculture prescriptions were site level plans that offered the government the 

opportunity to identify practical changes to logging plans that would protect for certain values in 

the forest, and could then require that operational plans be altered to preserve for example a section 

of forest that serves as winter habitat for animals (West Coast Environmental Law, 2004). As 

mentioned above, the FPPR significantly reduced the amount of information required for forest 

development plans under the FRPA. This can be seen in the content requirements for FSP’s in 

Section 5 of FRPA in Appendix K 

FSP’s do not require the same level of specificity which limits the amount of detail coming to 

government and the public for review and comments. For instance, under their previous 

formulation, forest development plans were required to specifically detail where cut-blocks and 

road locations would be placed spatially within a forest management area due for harvesting 

activities (West Coast Environmental Law, 2004). Under the new regulations, industry was only 
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required to detail that road construction would be taking place somewhere within the forest 

management unit. Which is far less spatially specific.  

British Columbia’s forest management practices have for the most part performed poorly at 

protecting for the forest values beyond timber, and changes to the FRPA exacerbated this problem 

by giving industry operators more control of forest management from planning to actual activity-

based harvesting (West Coast Environmental Law, 2004). Changes the FRPA gave industrial 

operators lots of leeway to obtain licenses and cutting permits even before their FSP’s had been 

approved as legislated in section 195 of the FRPA (Government of British Columbia, 2002). 

Significantly, the changes to the FRPA in favour of large-scale industry operators reduced the 

ability of the government to enforce the protection and conservation of values within FSP’s as 

stated by the provinces forest management objectives. For all stated objectives in Section 5 – 10 

of the FPPR, except timber, the caveat “without unduly reducing the supply of timber from British 

Columbia’s Forests” proceeded (Government of British Columbia, 2004). This vaguely worded 

provision can be loosely interpreted by forest industry personnel who construct FSP’s for forest 

development units. With no specific definition in the FPPR describing what unduly reducing the 

timber supply would look like, the ability for industrial forest operators to take advantage of weak 

government provisions opens even further.  

The deregulation of the FRPA in 2002 placed a significant amount of control in the hand of forest 

industry operators in British Columbia. The government became less able to limit the plans and 

environmental damage caused by industry operators on public lands and numerous small business 

that had previously existed in communities were swallowed up by large corporations financially 

equipped to take advantage of the industry deregulation. Forest values of concern to the public and 

to a lesser degree the previous forest values of concern to the BC government were ignored in 

favour of increased industry investment and the stabilizing presence of large-scale operators. This 

led to many large-scale forestry operations increasing production and taking advantage of the 

softer regulatory climate in British Columbia. Values such as forest carbon and climate change 

mitigation were not considered in the FSP’s that inform operations and forest management 

activities in British Columbia’s forests and this, along with significant instances of natural 

disturbances such as wildfire and insect infestations, greatly reduced the forest sink potential in 

BC during this time. Recently, in an attempt to regain control of the forestry industry in British 
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Columbia, Bill 22 was passed which includes proposed amendments to the FRPA (Government of 

British Columbia, 2017). 

4.8.5. Changes to the FRPA via Forest Amendment Act  

Bill 22, or the Forest Amendment Act, intends to support the health and sustainability of British 

Columbia’s forests and strengthen public confidence regarding how forests are managed 

(Government of British Columbia, 2017). The Minster of Forests, Doug Donaldson, gave a brief 

statement regarding how the proposed changes will affect the FRPA and how these changes will 

inform the public and direct forest management practices in British Columbia’s forests. Notably, 

the changes are intended to: 

• Clarify government’s objectives for forest and range resources  

• Improve information sharing in forest planning  

• Ensure those who manage forest and range resources on the ground are accountable for 

achieving desired outcomes 

• Increase opportunities for communities to engage in the planning processes (Government of 

British Columbia, 2017).  

Although Bill 22 has been passed, the implementation of the amendments is likely to take a few 

years until they begin to impact harvesting activities in a meaningful way. Significantly, the 

government has opened a public discussion period revolving the integration of climate change 

considerations and ecosystems resilience into forest planning and practices through the amended 

FRPA.  

This is a major regulatory step for British Columbia to take; as the integration of climate change 

and forest carbon protection initiatives in the province’s most impactful forest regulatory 

framework would begin to protect for these values in a meaningful way. Proper assimilation of 

forest carbon values into British Columbia’s forest framework would align the provinces 

application of sustainable forest management with international benchmark definitions and 

demonstrate an increased commitment to Canada’s global climate commitments. Simultaneously 

enhancing the health of forests and increasing their resilience and adaptability to withstand the 
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impact of natural disturbances in the forest. Some proposed climate change mitigation directions 

to be discussed in this public consultation involve providing more regulatory assurance that tree 

species selected for reforestation projects would be chosen for their resilience to climate change 

and help ensure that associated plant and animal species would be more prepared to adapt to a 

changing climate. Some of the benefits expected to be realized from integrating climate change 

mitigation and forest carbon as values to be protected for under the Forest Amendment Act are 

suggested to be:  

• Mitigating forest losses associated with climate change and natural disturbance events on 

timber and forage supply, wildlife, water and other values  

• Creating more resilient forest landscapes that continue to provide sustainable benefits to 

communities and Indigenous Nations over the long term 

• Enhancing the economic benefits associated with carbon management and fibre utilization  

• Improving public awareness of the effects of climate change on forest and range ecosystems 

and the importance of adapting forest and range management to a changing climate 

(Government of British Columbia, 2017). 

While the proposed amendments to British Columbia’s FRPA are a start, there still exists a 

significant need for greater integration of climate change and forest carbon concerns throughout 

British Columbia’s forest management and regulatory structure. The proposed changes may take 

years to implement and there is no guarantee that the shift to climate change resilience and forest 

carbon protection will be meaningfully implemented at this time. As it stands the current regime 

structure is ineffective at preserving these important values for British Columbian forests.  

4.8.6. Slash Pile Burning Regulations, BC Wildfire Act and BC Industrial Burning Guidelines  

The guidelines regarding the burning of harvest residuals in British Columbia is governed by 

Section 12.1 of British Columbia’s Wildfire Act (Government of British Columbia, 2019d). Similar 

to Alberta’s slash burning guidelines, the government’s interest in burning or removing the leftover 

harvest debris is one of risk mitigation for wildfires. The regulations require that industrial 

operators on crown lands must abate the risk of wildfire on the lands they operate on within 24 

months after operations on the land have begun and a potential fire hazard that the operator is 
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“aware of or ought to be aware of” has been identified (Government of British Columbia, 2019d). 

These hazards are identified during assessment periods that take place every 6 months while 

harvest operations are taking place and are ideally written into the harvest operator’s FSP for the 

FMU (Government of British Columbia, 2019d).  

Under the BC Wildfire Act, there is no direct regulatory requirement to burn the harvest residuals, 

only the  instead the tenure holder or operator must “reduce the fuel hazard on the…site as 

necessary to…ensure that risk of fire does not increase… [and] if a fire were to start, it would not 

increase the fire behaviour [on the site]” (Government of British Columbia, 2019d). This provides 

significant leeway for alternative methods of hazard abatement across the province. Significantly, 

this regulation provides opportunities for secondary harvesting practices through fibre recovery 

tenure agreements and fibre recovery zones to alleviate carbon emissions from this practice in 

British Columbian forests. These opportunities will be discussed later in this report.  

The designated hazard abatement areas are subject to very specific fire guidelines and the 

government is very strict about when and how operators can conduct their burning operations. 

Slash piles burnt under this regulation are considered industrial burning and are deemed Category 

2 open fires (Government of British Columbia, 2019d). This category of industrial fires is subject 

to stringent burn periods and restrictions which significantly reduce the burn-window (FLNRO, 

2019). British Columbia’s Guidelines for Category 2 Open Fires can be found in Appendix O. 

As Canada’s foremost forestry province (Government of Canada, 2019b), British Columbia 

progressively reports its own GHG emissions by sector in their PIR. As of 2019, they are the only 

province to do this for the LULUCF sector. The PIR impacts carbon accounting practices in the 

province and informs governmental and forestry stakeholders decision making processes. British 

Columbia’s PIR follows national reporting standards developed by ECCC and thus currently 

excludes all emissions contributed by forest management operations and only includes emissions 

resulting from deforestation and afforestation (Government of British Columbia, 2016). In 2016, 

estimated emissions from provincial forest management operations in accounted for 30,968 

kilotonnes of CO2 eq (kt CO2 eq) but were excluded from the 62,264 kt CO2 eq provincial total. 

emitted across all sectors. (Government of British Columbia, 2018b) Forest management is not 

considered largely because of mandated reforestation projects that replace 80% of harvested forest 

biomass annually with the remaining balance being replaced via natural generation (Government 
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of British Columbia, 2017), but this method fails to account for poor forest management practices 

which have substantial GHG emission implications. For instance, the practice of slash burning 

which is undertaken to remove residual biomass after harvesting operations as a forest fire 

mitigation technique, contributes large amounts of CO2 to the atmosphere is quantified and 

reported, but not included in the final emission profiles in the provinces PIR, nor the Canada’s 

NIR.  

Although forestry practices are similar in British Columbia and Alberta, Alberta does not currently 

have a publicly available PIR or similar report accounting for emissions from the forest sector 

indicating a significant need for transparency regarding practices and accounting. Emission 

profiles from Canada’s National Energy Board (NEB) and the NIR are the only public accounting 

sources for Alberta’s forest sector currently. Whereas British Columbia is much more transparent 

with their emission profiles and most assessment reports can be found on government websites.  

As part of national efforts to adhere to the Paris Agreement, Canada’s Pan-Canadian Framework 

on Clean Growth and Climate Change in 2016 has specified a goal to reduce country-wide carbon 

emissions by 30% from 2005 levels by 2030 (Environment and Climate Change Canada, 2018). 

Under the guidance of the framework, the federal government has committed to support the 

flexibility of provinces to design and implement their own policies and programs to meet the 

specified emission-reduction targets.  

In response, Alberta instituted the Climate Leadership Plan in 2015 which was aimed to incentivize 

renewable energy investment and decrease overall GHG emissions by 30% by 2030 (Government 

of Alberta, 2016). Although this plan is ambitious, it does not properly address the issues stemming 

from forestry emissions, with the most significant forestry-related clause of the plan being the 

Carbon Competitiveness Incentive Regulation directive, offering carbon offset incentives for 

secondary harvesters who facilitate the removal of forestry debris destined to be burned, and re-

purpose it for bio-energy usage (Alberta Government, 2018). In contrast, British Columbia has 

been more aggressive in its approach to carbon challenges within their forestry sector and has 

recently instituted a number of policies and regulations aimed to reduce anthropogenic GHG 

impacts in the forest management sector and enhance forest carbon reservoirs. Policies such as the 

Forest Fibre Initiative which is aimed at increasing the utilization of residual forest fibres (Kozuki 
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& Stewart, 2019), and the Forest Carbon Initiative (FESBC, 2017), which has received substantial 

federal and provincial government funding to reforest areas affected by mountain pine beetle and 

wild fires and increase the carbon sink potential of British Columbia’s forests. While Alberta has 

ambitious climate change policies regarding the energy sector and fossil-fuel based emissions, it 

has few mitigation policies explicitly targeting managed forests or the use of HWP for carbon 

sequestration opportunities. 
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Chapter 5: Opportunities: Economics of Slash Pile Utilization and Progressive 

Forest Carbon Initiatives 

5.1. Perspectives on Economic Opportunities for Slash Pile Utilization and Current Forest 

Carbon Initiatives. 

A lot of people are pushing for bioenergy, but with bioenergy we're producing energy with 

a lower density per unit of carbon emission than even coal and so we’re not actually making 

a positive contribution to the atmosphere. If instead, we use wood for long lived products. 

We keep a large fraction of the carbon out of the atmosphere and we have a higher 

displacement factor. So, we're reducing the emissions in other sectors. Obviously, not every 

piece of wood that we take out of a forest can be used for a long-lived product. So, there will 

always be some residues that we could use for bioenergy. But bioenergy should always be the 

secondary or tertiary use of wood, not the primary use. – Canadian Forest Carbon Researcher, 

(Interview Participant I, 2019). (Statement Paraphrased by report Author) 

In terms of where the climate has gone and some of the events we've seen, both in Alberta 

and BC, I would say that the current forest management regime has been an abject failure. 

It may have been a success in terms of the large forest companies in terms of providing them 

certainty, to providing employment. That certainly has not provided a diversity of employers 

in an area. We basically have an oligarchy in forestry in B.C., a few major companies and in 

the small regional areas it’s a monopoly whereby people who are selling services within the 

forest industry only have one buyer. In terms of economics it’s an absolutely horrible 

situation. – Canadian Climate Change Policy Analyst, (Interview Participant C, 2019). (Statement 

paraphrased by Report Author) 

 

“I think personally, I think you're going to have to move all the way to regulation, policy is 

nice, [but] do whatever you have to do. I think you do have to move to regulation. And again, 

I would emphasize that the regulation has to be tied to economic incentives.” – Conservation 

Director at Wildsight eNGO – John Bergenske, (Interview Participant H, 2019). 
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5.2. Opportunities for Utilization of Forest Harvest residuals in western Canada. 

5.2.1. Potential of Forest Residuals to Provide Bioenergy (Heat and Electricity)  

Due to the reality of climate change and the threat it poses to global populations, interest in 

bioenergy has been steadily increasing around the world and western Canada is no exception. 

Bioenergy, in the form of heat or electricity has the potential to assist climate change mitigation 

efforts by reducing emissions associated with the combustion of traditional fossil fuels such as 

coal or natural gas to produce energy (Goerndt, Aguilar, & Skog, 2013). The integration of 

bioenergy into the Canadian energy mix faces significant challenges, traditional energy needs have 

long been met by low-priced fossil fuel and coal-fired electrical plants, British Columbia supplies 

much of its energy needs with a large hydro-power resource and Alberta has dedicated a significant 

amount of its upcoming energy projects to natural gas, a resource which the province has in 

abundance.  

There are 3 leading impediments to widespread bioenergy adoption in North American energy 

grids; policy uncertainty, the low price of natural gas and feedstock source uncertainties (NRCan, 

2014). A 2010 study conducted by Jones, Loeffler, Calkin and Chung, compared the total 

emissions associated with harvesting and combusting harvest residual fibre in a boiler for thermal 

energy generation against the alternative of burning the same amount of residual fibre on the 

harvest block in a slash pile, and generating the same amount of usable energy using natural gas 

(Jones, Loeffler, Calkin, & Chung, 2010). Compared to the on-site harvest residual 

combustion/natural gas alternative, cumulative emissions for the harvest residual to energy 

alternative produced 40% less carbon emissions, and 97% less methane emissions (Jones, Loeffler, 

Calkin, & Chung, 2010). Although the combustion of any fuel source produces GHG’s of concern, 

it is important to consider the cumulative emission mitigation potential of utilizing harvest 

residuals for bioenergy. The climate change mitigation potential of combusting harvest residuals 

for energy depends upon the energy density of the fuel they are replacing and end-usage practice 

they are avoiding. (Jones, Loeffler, Calkin, & Chung, 2010). Utilizing harvest residuals that would 

have simply been burnt, or left to decay on-site, for bioenergy instead provides significantly more 

climate mitigation potential than burning the same amount of harvested green forest biomass 

(FLNRO, 2013). 
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Recognizing the potential of bioenergy support climate change initiatives, British Columbia has 

taken steps to introduce policies to increase the integration of bioenergy into their energy grid 

through government programs such as the Climate Action Plan, (British Columbia, 2008) and a 

recent emphasis under the Clean BC bioenergy strategy (CleanBC, 2019). Alberta similarly began 

pursuing bioenergy as a renewable energy source to assist the phase-out of coal-fired power plants 

under the guidance of the 2015 Climate Leadership plan (Government of Alberta, 2016), though 

it is uncertain whether these plans will be abandoned with the newly elected provincial government 

in Alberta. Although bioenergy technology has been utilized for decades in industrial forestry 

mills, such as lumber and pulp and paper mills, which have used their self-produced mill residues 

to partially satisfy their internal energy requirements. Significant potential exists for both British 

Columbia and Alberta to integrate forest harvest residuals into their energy grid (Layzell & 

Ralevic, 2006); (Niquidet & Friesen, 2014).  

Estimations regarding the amount of available forest harvest residues in British Columbia could 

be as much as 11.9 million tonnes per year (Layzell & Ralevic, 2006). If all this residue was 

collected and fed into bioenergy plants it would amount to approximately 53 terawatt hours of 

energy produced annually, enough to supplant ~21% of the province’s total fossil fuel energy 

demand (Layzell & Ralevic, 2006). Furthermore, if this model were expanded to include 

unmerchantable dead biomass resulting from the mountain pine beetle epidemic, it could add a 

further 11 million tonnes of annually available forest biomass to this theoretical bioenergy supply 

chain, further increasing the energy generation potential within the province and supplanting a 

further ~19% of BC’s fossil fuel energy demand (Layzell & Ralevic, 2006). However, the 

increased utilization of residual forest biomass for energy production requires an adaptable and 

integrated supply chain. There needs to be viable end-chain demand for the products and a 

constant, long-term supply source (Goerndt, Aguilar, & Skog, 2013). Although the potential for 

large scale bioenergy production exists in British Columbia’s forests, due to the sheer volume of 

available biomass, there exists significant barriers to utilization throughout the supply chain.  

The economic incentives for harvesting slash are really variable, it all depends on the 

proximity. The value of the debris is directly correlated to how close the slash pile is to a 

facility. Most logging takes place long-distances from most facilities, so the economic 

incentives are fairly minimal right now. As it currently stands, it’s just not economical to 
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harvest that debris. – Forestry Consultant in British Columbia – Patrick, (Interview Participant 

F, 2019). (Statement paraphrased by Report Author)  

5.2.2. British Columbia’s Bioenergy Outlook Modeled 

In 2011, FPInnovations was contracted to develop a method to estimate the supply of residual 

forest biomass within selected Timber Supply Areas (TSA’s) in British Columbia. This project 

assessed the availability of residual biomass per hectare of clear-cut forest and assessed delivery 

distances, as well as grinding and chipping costs, in order to estimate the economic viability of 

harvest residual collection and delivery within the selected TSA’s (Friesen, 2018). Studies were 

conducted for 11 TSA’s within BC’s forest management areas. These areas were selected due to 

the proximity of communities with road accessible timber processing facilities that could handle 

and process the collected residual forest fibres and 7 of these locations served as theoretical stand-

in locations for potential future bioenergy plants to determine the economic viability and volume 

of harvest residuals that could be conceivably delivered (Friesen, 2018). The availability of forest 

residuals was based on harvest rates for a typical 20-year tenure agreement, assuming 30% harvest 

residual generation with 50% recovery rates and taking into account recent annual allowable cut 

determinations. The model determined that between years 1 – 10, 8.8 million oven-dry-tonnes 

(ODT) were delivered to the 7 potential bioenergy plant sites, indicating significant available 

supply levels in region the model was applied to (Friesen, 2018). Pricing for the model was based 

on standard British Columbia payment rates for hog fuel, expenses associated with on-site 

collection activities like chipping/grinding (communition) costs, and expected transportation costs. 

The threshold for economic viability at standard industry price assessments was set at $60/ODT 

of delivered hog-fuel to the theoretical biorefineries (Friesen, 2018).  

Hog fuel is commonly used as a fuel in biomass fueled energy plants and is most commonly 

produced from waste residual fibre derived from lumber mills and pulp and paper mills. It is an 

unrefined mixture of coarse woody debris that can consist of any type wood waste or by-product, 

but is distinguished from wood chips, mulch, and sawdust by its lack of uniformity in contents, 

size and shape (Cloverdale Fuels, 2019). Finding consistent sources of hog fuel is currently the 

largest on-going cost item for bioenergy plants and hog fuel can easily be produced from forest 

harvest residuals provided they are properly communited (Renewable Energy World, 2019). 
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Communiting wood fibre essentially means grinding or chipping it down to a coarse woody debris 

that can be utilized for bioenergy production (Renewable Energy World, 2019). Hog fuel is 

currently the most common product derived from forest harvest residuals as it relatively simple 

and cost-effective to produce and, by grinding the tops, branches, needles and bark that commonly 

make up harvest residuals, secondary fibre harvesters are able to maximize the amount of volume 

they are able to transport from the harvest block by reducing air space in truck loads (Spencer & 

Roser, 2017). Hog fuel can be used in direct fire bioenergy plants, co-gen plants and can be 

compressed into highly marketable wood pellets, which are a rapidly emerging industry in British 

Columbia (Spencer & Roser, 2017); (Renewable Energy World, 2019). 

Figure 8 - Hog Fuel 

 

(Cloverdale Fuels, 2019) 

The FPInnovations model assessed approximate costs for delivered biomass to these facilities and 

estimated that of the total delivered 8.8 million ODT, only 1.5 million ODT were delivered at the 

calculated economically viable benchmark rate of $60/ODT, representing approximately 150,000 

ODT/year (Friesen, 2018). In years 11-20 of the FPInnovations study, the amount of available 
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harvest residuals delivered at $60/ODT grew to 1.6 million ODT, however, approximately three 

times more residual fibre was available at the delivered price of $90/ODT, and substantially more 

residual fibre was available from the range of $100/ODT to $310/ODT (Friesen, 2018). 

Figure 9 - Available Residual Biomass in British Columbia $/ODT Delivered to Mill 

 

(Friesen, 2018) 

The theoretical case-study model developed by FPInnovations clearly demonstrates the financial 

obstacles that wide-spread utilization of harvest residuals face in the forestry industry in British 

Columbia. Without the addition of significant government provided financial offsets or incentives, 

a fraction of the available supply of residual forest fibre is economically viable for secondary 

harvesters. In Canada, anything above $90/ODT delivered for hog fuel is considered prohibitively 

expensive (Friesen, 2018). Although countries like Sweden and Finland can support hog fuel costs 

over $120/ODT, they are supported by long-standing emission offset incentives and a substantial 

tax on fossil fuel combustion that has been in place since 1991 (IEA Bioenergy, 2017); (Extension, 

2013).  
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5.2.3. Alberta Bioenergy Outlook Modeled 

Niquidet & Friesen completed a similar modeling exercise for Alberta’s harvest residual supply in 

2014, and determined that Alberta’s forestry industry produces about 1.5 million bone dry metric 

tonnes (BDMT) of forest harvest residuals annually which, if fully utilized, could provide 

approximately 2.3 million MWh of electricity and supply ~23% of Alberta households with their 

annual electricity needs (Niquidet & Friesen, 2014).  

However, Alberta suffers from the same utilization barriers as British Columbia; collection and 

transportation costs are extremely high, due to the long distances between harvest areas and 

communities capable of supporting a bioenergy plant, severely limiting the utilization potential of 

forest harvest residuals for bioenergy production in the province currently. Significantly, harvest 

residuals are often only considered for use after residue supplies from lumber and pulp and paper 

mills are exhausted due to the often prohibitive costs associated with harvesting and transportation 

from distant harvest blocks (Niquidet & Friesen, 2014).   

Niquidet & Friesen constructed a utilization model using a set baseline price for electricity in 

Alberta, and a baseline harvest residual collection cost assumption of $400·MBF–1 (1000·Board 

feet). The application of this model  determined that, under static price and supply scenarios, only 

72, 823 BDMT of harvest residuals, out of 1.5 million available BDMT, could be considered 

economically viable for energy generation scenarios (Niquidet & Friesen, 2014). However, the 

amount of economically viable forest harvest residuals dramatically increases in scenarios where 

the price of electricity in Alberta increases. Under the model, if the price of electricity in Alberta 

increased 10% from the baseline level, 512, 371 BDMT of harvest residuals could be economically 

utilized in energy generation scenarios province wide (Niquidet & Friesen, 2014). The increased 

electricity price scenario still only predicts that ~3.4% of available harvest residuals would be 

viable for bioenergy production in Alberta (Niquidet & Friesen, 2014), suggesting that regulatory 

or policy action aimed at reduce the price of extracting harvest residuals from the forest could have 

significant benefits to the bioenergy industry in Alberta.  
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Figure 10 - Estimated available forest harvest residues (BDMT) at lumber price ($·MBF–1) 

 

(Niquidet & Friesen, 2014) 

Beyond forecasting a significant rise in provincial electricity prices or Canadian hog fuel prices, 

the vast majority of forest harvest residuals are simply priced out of the western Canadian market 

due to high collection and transportation costs relative to value. The forecast for residual 

utilization becomes increasingly negative when the economic models of transporting harvest 

residuals factor in the potential of rising fuel costs and possible carbon tax levies aimed at fossil 

fuel consumption (Niquidet & Friesen, 2014). Although British Columbia already has a 

provincially applied carbon tax on fossil fuels that it can realistically forecast into the future, 

Alberta currently does not. The potential impact of a carbon tax or levy on the viability of large-

scale harvest residual collection is clear; as increasing fuel costs significantly reduced the 

amount of economically viable residuals available within the FPInnovations model (Friesen, 

2018). A standard fuel price of $1.25/Litre was assumed for the duration of the model and 

increasing the applied fuel parameters price to $2/Litre reduced that amount of economically 

viable $60/ODT fibre by 57% (Friesen, 2018), suggesting that additional costs would have to be 

absorbed by the government to consider the practice financially feasible for primary and 

secondary harvesters.  
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In order to increase slash pile utilization, you have to increase the economics of it, explore 

what prices work and maybe look at baby step changes to slowly change management 

practices. It won’t happen quickly. Increased utilization has been discussed in the past, but 

the economics of it have yet to make sense for most areas. – Forest Analyst for Government of 

Alberta, (Interview Participant G, 2019) (Statement paraphrased by Report Author)  

The issues surrounding the economic viability harvest residual utilization could be approached 

through policy; either through a carbon tax or a carbon credit, or it could be incentivized purely 

through market mechanisms in time given a range of high-performing products. In order to 

become truly viable there needs to be an increase in demand for forest harvest residuals and 

currently demand remains very low while the supply is incredibly high. As such, it is not 

economically viable for forest harvest operators to collect the residuals and transport them to 

facilities to processed further. Barring a substantial change in production methods, a change 

demanding more HWP from harvest residuals, or a significant increase in bioenergy demand, 

regulation and policy currently appear to be the best, if not the only, options for increasing the 

utilization of forest harvest residuals and eliminating the practice of slash pile burning in western 

Canada.  

5.2.4. Conversion of Forest Harvest Residuals into Harvested Wood Products 

We should do everything we can to incentivize using the forest sector as a carbon sink, and 

by that I really mean thinking in the sense of grow, harvest, and then put the trees into a 

harvested wood product. Long-lived harvested wood products. We should be constructing 

massive timber buildings and avoiding steel, concrete, plastics, aluminum, etc. That's the 

winning strategy to mitigation outcomes through forest harvesting. – Forest Carbon 

Research Scientist, (Interview Participant I, 2019).  (Statement paraphrased by Report Author)  

Harvested wood products (HWP) can be an important tool in climate change mitigation efforts, 

the natural carbon that is absorbed via the photosynthesis process in growing trees is retained 

within the wood until it either is combusted, or naturally decays and is released into the atmosphere 

again. The Food and Agriculture Organization of the United Nations (FAO) has suggested that 

two ways the forestry sector can contribute to climate change mitigation efforts is the use of woody 
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biomass to create biofuels and the increased usage of HWP for construction materials instead of 

carbon intensive non-wood materials (FAO, 2015). When timber is harvested and turned into 

HWP, such as dimensional lumber, oriented strand board, plywood, particle board and even 

cardboard and paper products; carbon is retained within the product at various decay rates, 

dependent upon the product usage and composition, for the duration of the product life. The value 

that this carbon storage represents in the larger context of climate change can most effectively be 

realized when HWP are used to replace more carbon intensive forms of material (Geng, Yang, 

Chen, & Hong, 2017).  

Depending on the usage and life-cycle of the HWP, the substitution of HWP for carbon intensive 

building materials such as cement can actually be more effective at reducing the GHG footprint 

than substituting wood for fossil fuels in bioenergy plants and biofuels for transportation, and it is 

estimated that for each milligram of carbon stored in a wood product reduces 0.25 – 5.6 milligrams 

of carbon emissions. (Geng, Yang, Chen, & Hong, 2017).  

HWP can provide climate change mitigation benefits in three ways: sequestering carbon 

throughout the duration of their lifecycle, becoming a substitute for materials that require greater 

energy intensity to create (Cement, plastics etc.) and providing a renewable material for future 

energy generation (FLNRO, 2013). This last benefit concept has to do with the collection of 

landfill-bound construction debris and converting it into either bioenergy or biofuel to replace 

fossil fuel usage. If the converted HWP is replacing an energy intensive fuel source, the associated 

carbon benefits will increase.  

In a recent search for optimal national climate change mitigation strategies, Canada’s National 

Forests Sinks Committee assessed 6 different forest related mitigation strategies and found that 

the best strategy, in the long term (up to 2050), was a combination approach implementing 

progressive forest management strategies and increasing the use of wood and timber in commercial 

products (FLNRO, 2013). Increasing the usage of HWP contributes to both the economy and 

climate change mitigation efforts and these benefits increase in tandem with the utilization of forest 

harvest residuals for the creation of long-lived HWP as wood fibre that was previously destroyed 

or neglected can be used for significant emission reductions (FLNRO, 2013). 
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Johnston and Radeloff, found that in 2015 the global HWP pool was responsible for an annual net 

sink of -335 Mt CO2 eq, and could grow to as much as -441 Mt CO2 eq by 2030 if assuming certain 

socioeconomic developments (Johnston & Radeloff, 2019). This projection is expected to grow 

further still in coming years as global producers are producing increasing amounts of wood 

products. From 1961-2015, global production of saw logs increased from 231 million cubic metres 

to 454 million cubic metres. Similarly, the production of wood panels has seen exceptional growth, 

with production increasing from 25 million cubic metres in 1961 to 402 million cubic metres in 

2015 (Johnston & Radeloff, 2019).  

Canada is exploring opportunities to increase the utilization of HWP in the economy and have 

begun to examine innovative ways to use forest biomass for the production of useful consumer 

products (NRCan, 2019).  It is understood within the large Canadian forestry industry that the 

traditional way of doing things cannot be relied on as a strong plan heading into the future. Between 

2003-2009, due to changes in the global commodities markets and the 2008 recession, the 

Canadian forestry industry lost approximately 130,000 jobs and saw the closure of 455 mills 

temporarily or for good (NRCan, 2019). Recognizing that traditional products from Canadian 

forests were on the decline globally, Natural Resources Canada (NRCan) partnered with 

FPInnovations in 2007 to begin the Transformative Technologies Program (TTP), this program 

partners NRCan with provincial governments, industry and other stakeholders to uncover 

innovative solutions to the Canadian forestry sector and help foster a strong Canadian bioeconomy 

(NRCan, 2019).  The TTP has established 4 goals aimed to drive the overall strategy and improve 

the economic and environmental outlook in Canadian forests:  

• Improve the productivity and returns on existing products and services 

• Expand markets for existing products and services using competitive intelligence 

• Leverage the role of the sector as a provider of environmental stewardship 

• Provide new niche products and services with greater profit margins (NRCan, 2019). 

This strategy is poised to have significant impacts on the increased utilization of harvest 

residuals throughout the forest product value chain, as the TTP strategy intends to identify 

existing values within the chain that are underutilized and then extract and capitalize on these 

market deficiencies (NRCan, 2019). This focus on extracting value is intended to explore every 
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aspect of the forestry supply chain and focus on maximizing utilization while extracting value. 

Including, “identifying new uses for wood fibre and new markets for the new products and 

processes identified” (NRCan, 2019, p. 1). In order to achieve the goals of the TTP there needs 

to be substantial stakeholder and industry buy-in as well as consistent governmental support. 

What we need is commercialization of some of the innovative products that have been 

developed and that can use harvest residuals, so projects that need dimensional lumber that 

can begin to use material that is currently being left on the block and burnt. We need to 

properly commercialize those products because without demand, things will stay stagnant 

on the residuals front. – Climate Related Scientist - (Interview Participant C, 2019). (Statement 

paraphrased by Report Author) 

In order to support the TTP, the Bio-Pathways Project was founded in 2009. Backed with 

support from NRCan, the Forest Products Association of Canada, FPInnovations and others, 

scientists and researchers were recruited from across the country to begin researching the most 

effective ways to make use of Canada’s large forest resources and substantial forestry industry 

(NRCan, 2019a). Studies from the Bio-Pathways project estimate that the global market 

opportunities for bioproducts including biofuel, bioenergy, and wood products to be $200 billion 

with substantial increases still to be seen in the coming years as forecasts have indicated that 

consumer choice will increasingly favor demonstrably sustainable products (NRCan, 2019). This 

forecast bodes well for Canada, and the Canadian forestry industry, as Canada’s vast forest 

resources coupled with emerging infrastructure that will support current and future bio-

technology research, development and production indicates that Canada is poised to take 

advantage of these predicted trends and has the opportunity to revitalize the forest industry by 

creating new innovative products to meet increasing demands. In order for this to occur, the 

forestry industry will have to be supported by governmental regulation and policy, strategic 

partnerships and private investment (NRCan, 2019).   

There is no better time to increase invest in the future of Canadian forestry than the present. Mill 

closures are once again occurring at significant rates in British Columbia, as softwood lumber 

agreements with the United States are on shaky ground and British Columbia’s midterm timber 

supply will likely be significantly reduced over the next few years due to decades of 
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overharvesting coupled with the mountain pine beetle epidemic and catastrophic wildfire seasons 

(Hoekstra, 2019). Part of the reason for the wide-spread mill closures in British Columbia is due 

to reductions in timber supply; in order to be profitable, the mills need access to forest fibre and 

the impact of natural disturbances has severely reduced the amount of available timber. Some 

estimates suggest the available timber supply will drop as much as 40% from its peak at the 

height of the pine beetle epidemic when AAC’s were increased to attempt to salvage the timber 

before it was lost (Hoekstra, 2019).   

“We have one local operator and they have basically half the allowable annual cut they 

need to supply their fibre needs, [so] they've gone out and… [committed to] a value-added 

facility and they're building it right now. I think it's a $30 million-dollar lamination plant 

to better utilize the wood they do have rather than [just] cutting boards.” – Retired British 

Columbia RFP and Owner of Sunshine Logging – Jeff Mattes, (Interview Participant K, 2019).   

In order to stay competitive in a fast-growing market for new forest products and to help mitigate 

the significant uncertainty that surrounds the international global commodities market for 

Canadian forest products, Canada’s forest sector needs to consider new and innovative 

approaches in the forestry sector. The ongoing softwood lumber trade dispute with Canada’s 

with the United States illustrates the need to diversify the industry. Nearly two thirds of Canada’s 

total timber exports went to the United States in 2017, representing over $24 billion dollars in 

exports (NRCan, 2018). The vast majority of the timber exports to the United States consist of 

traditional forest industry products like dimensional lumber and full saw logs. The United States 

has been steadily raising the tariff and duty rates on Canadian timber imports citing that low-

stumpage rates in Canada are akin to provincial subsidies that allow provinces like British 

Columbia and Alberta to under-cut American producers and supply lumber at below market 

value (Jang, 2018). United States duties on Canadian lumber currently cost the average Canadian 

forestry company 20.23% on import duties, substantially increasing the financial pressure on the 

already fragile lumber and pulp and paper mills in British Columbia (Jang, 2018).  

In order to decrease the reliance of the Canadian forestry industry on traditional marketplaces 

and traditional market offerings, new strategies and new products must be developed to diversify 

the industry and revitalize the economics of forestry in Canada. There have been significant 
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private and public investments put into developing innovative new products that the forestry 

sector can begin to produce in order to transition away from traditional HWP offerings. The Bio-

Pathway project has determined that, in order for the Canadian forestry industry to support itself 

and thrive into the future, Canada needs to develop a fully diversified range of bio-products 

(NRCan, 2019a). Early estimates have suggested that bioenergy derived from Canada’s forest 

biotechnologies could power up to 2.5 million Canadian homes annually, however,  bioenergy is 

a currently a low-value product in the forestry value chain, in order to fully diversify the industry 

and expand into future markets and opportunities, a blend of low, medium and high value forest 

products needs to be developed (NRCan, 2019a).   

Products such as Cross-Laminated Timber (CLT), produced by gluing thin sheets of saw log 

cuttings together to make durable and strong timber products that can be used in construction 

projects to replace steel, concrete and cement is one method to increase the viability of Canadian 

forestry products (Wood Solutions, 2019). CLT has already gained a strong market share in 

Europe where it is being used in a wide range of construction projects. By alternating the 

direction of the wood grain at 90° with each sheet of thin wood veneer that is glued together, 

CLT increases the tensile strength of product significantly over traditional lumber. (Wood 

Solutions, 2019). As such, it can be used in numerous applications where concrete or steel would 

be used such as in supporting structural beams and retaining walls. Considering that estimates 

suggest producing one tonne of concrete can emit approximately one tonne of carbon emissions 

into the atmosphere (Pasay, 2018), beyond  creating a high-value product that has significant 

market value, CLT technology can greatly impact climate mitigation efforts as it can be used as a 

replacement for more energy intensive building materials and can store carbon for the duration of 

its in-use life (Wood Solutions, 2019).  
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Figure 11 - Sequestration Potential of Timber Frame Building vs. Concrete Frame Building 

 

(Bostrom, 2015) 

Estimates suggest that, after the production process, each cubic metre of CLT will sequester 

approximately -676 kilograms of carbon and represent a 75% lower carbon footprint than 

traditional construction methods (Building Construction Design, 2015). The strength and 

longevity of CLT allows it to be used in construction projects where traditional dimensional 

lumber could not be used, suggesting it can begin to take the place of steel and concrete in the 

building of new homes, but also new multi-story structures (Building Construction Design, 

2015). As an demonstration of how this new HWP technology can support the western Canadian 

forest industry, the University of British Columbia finished construction of the world’s tallest 

wooden building in 2017 (Lichtert, 2017). The building is 18 stories tall and is composed 

primarily of CLT panels and beams, utilizing concrete only for the buildings pad and two 

concrete supported stair wells. Due to the ability to pre-fabricate the CLT pieces, the entire 

building was constructed in 9 and a half weeks, representing a significant time advantage over 

traditional building methods, further adding to the climate change benefits associated with the 

building (Lichtert, 2017). CLT represents a high-value product in the forestry industry, the 

panels and beams are currently quite expensive, both to produce and to purchase, however, CLT 

is an emerging technology and should be a product of interest for the western Canadian forestry 

moving forward.  
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The progress made sequestering carbon with innovative products like CLT is one part of the 

climate change mitigation potential provided by HWP. However, the integration of harvest 

residuals into the HWP dimension of the forestry industry is a more difficult challenge. One of 

the key findings from research done by the Bio-Pathway Project is that making more efficient 

and economic use of forestry waste streams is a critical element in fostering Canada’s 

burgeoning bioeconomy (NRCan, 2019a). Countries such as Finland and Sweden are world 

leaders in the utilization of forest harvest residuals, but at this time the vast majority of their 

collected residual fibre is being utilized for bioenergy purposes (Bostrom, 2015); (Ministry of 

Agriculture and Forestry of Finland, 2018). Although bioenergy can be a valuable climate 

change mitigation tool when sourced from waste products such as harvest residuals, it still 

constitutes a low-value product due to the high associated costs. This can be seen with the low 

volumes of collection and utilization currently seen in British Columbia and Alberta.  

“To increase the utilization of residual slash, other uses than energy should be considered; 

it might make sense to pursue higher value products. Maybe jet-fuels or specialized wood 

products; the ability [to charge] higher end prices may increase utilization and make 

transportation and collection more viable” – Bioenergy Businesswoman - Maryam Mkhani, 

(Interview Participant L, 2019).   

There are a few current widely produced HWP that can integrate the use of forest harvest 

residuals in their production, but do you not yet incorporate them on a significant scale. Oriented 

Strand Board (OSB) is a composite wood product that is a large consumer of merchantable logs. 

In 2016, veneer and OSB mills processed the second largest amount of logs in British Columbia 

after lumber mills, consuming over 5 million cubic metres of merchantable saw logs (FLNRO, 

2016). Veneer plants have a need for full saw logs as the product they produce is composed of 

long sheets of wood fibre, but OSB mills can intake and utilize residual fibre in their production 

process (Forestry Innovation Investment, 2007). OSB, and a similar product called particle 

board, are made by gluing together pulverized pieces of wood chips into a pressed panel, 

creating an inexpensive yet durable product that is widely used in a variety of HWP such as 

counter-tops, cabinets and flooring material. Considering that in 2015-16, British Columbia was 

a net importer of wood chips used to supplement as feedstock into the pulp and paper and 

OSB/particle board supply streams (FLNRO, 2016), there is a clear market opening for forest 
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harvest residuals in these particular product streams provided they can provide a competitive 

price point.  

The question of how to increase slash pile utilization and how that could best be structured 

is a million-dollar question right now; and the government has to play an active role in that 

structure. They will need to provide an optimal mixture of incentives and disincentives to 

achieve the outcome of eliminating all unnecessary slash pile burning. – Canadian Forest 

Carbon Researcher, (Interview Participant I, 2019).  (Statement paraphrased by Report Author) 

The fact that it appears to be more economic for pulp and paper and OSB/particle board 

producers in British Columbia to import wood chips into the province in order to meet their fibre 

needs suggests there is clear supply demand gap that could be filled by increased uptake and 

utilization of forest harvest residuals from the harvest block. Harvest residuals do make up a 

portion of the supply stream for products in British Columbia, but it is currently a very small 

amount. In 2015-2016, an estimated 1.15 million cubic metres of harvest residuals were used to 

support pulp and paper, chip and wood pellet manufacturing mills in British Columbia (FLNRO, 

2016). This is out of the estimated 11.9 tonnes of residual fibre that is estimated to be available 

annually in the province of British Columbia (Layzell & Ralevic, 2006). There is significant 

potential to increase the utilization of residual fibres into western Canadian HWP, however 

demand needs to catch up to the overwhelming supply. Innovative projects like the Bio-Pathway 

project are a good start, but the government needs to begin to meaningfully prioritize residual 

fibre initiatives, both to assist in provincial and national efforts to mitigate climate change and to 

attempt to diversify an strengthen the economy of the forestry industry in western Canada. 

British Columbia and Alberta are currently wasting millions of tonnes of forest fibre annually 

that could be utilized to enhance and bolster an industry that is currently floundeirng, and what’s 

worse is that they are burning this potentially economically useful material while greatly 

contributing to provincial and national atmospheric carbon emissions as well as overall global 

climate change. Although the issues surrounding forest harvest residuals are complex, it is clear 

that something needs to be done. Both to incentivize the complete cessation of slash pile burning 

practices, and to incentivize the increased collection and utilization of harvest residuals. 

Currently, the market is not providing enough demand for the residues left from forest harvest 

operations, if the government seriously wants to increase harvest residue uptake into the forest 
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product chain, they should begin to explore methodologies and initiatives to increase utilization 

and begin regulatory and policy discussions to address this market inefficiency. The current 

global conversation around climate change and international agreements like the Paris 

agreements have put pressure on Canada to live up to its emission reduction commitments. The 

forestry industry in western Canada has a significant role to play in Canada’s broader climate 

change goals and there remains a need for more effective regulations and policies aimed at the 

industry’s forest carbon challenges. 

5.3. British Columbia’s Forest Carbon Enhancement Projects and Practices 

British Columbia began significant climate change mitigation plans when the province introduced 

the Climate Action Plan (CAP) in 2008. The CAP was an attempt to implement targeted actions 

towards all sectors of the provinces economy in order to reduce GHG emissions by 33% sector-

wide by 2020 (British Columbia, 2008). Forests were specifically targeted and emphasized within 

CAP and the project implemented a sector-specific goal to “maximiz[e] the enormous potential 

and capacity of [British Columbia] forests beyond timber-use, for energy production and carbon 

storage capacity” (British Columbia, 2008, p. 1). With this goal in mind, the British Columbian 

government began implementing a series of initiatives aimed at climate change mitigation within 

forests. A net-zero deforestation policy was introduced realize the full value of forest carbon 

storage potential and ensure the viability of forests for future generations. Although this seems like 

a significant commitment it is important to realize that clear-cutting and forestry operations are 

not considered deforestation under definitions from the UNFCCC, as they are regenerated through 

mandatory reforestation initiatives (FAO, 2019).  

5.3.1. Forests for Tomorrow and British Columbia’s Bioenergy Strategy 

The Forests for Tomorrow (FFT) program was initiated in 2005 in response to large-scale damage 

from wildfires significantly reduced timber supply in many areas of British Columbia. The 

program receives from private companies and introduces reforestation programs into areas that 

have significantly impacted by natural disturbances. Currently, investment in the FFT program are 

aimed at improving the future timber supply and addressing risks to other forest values as of 2014, 

FFT estimates they have replanted around 15 million seedlings and reforested nearly 11,000 ha of 
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forest land (LeRoy, 2014). The FFT initiative is an effective reforestation tool for disturbed forest 

areas as funding for the program is mostly private. However, its main stated goal is to increase the 

timber supply area rather than focusing on enhancement of forest carbon values or climate change 

mitigation. It is acknowledged that these values are correlated, but the main goal of the program 

is not explicitly aimed at enhancing carbon sinks or reservoirs in British Columbia.  

Within the 2008 CAP, British Columbia also launched a program to support bioenergy initiatives 

within the province, the bioenergy strategy was aimed to encourage research and development into 

areas of biofuel, wood pellets, and co-generation power/heat plants. It was estimated that British 

Columbia has enough biomass resources to power 640,000 household with bioenergy alone. 

(British Columbia, 2008). The British Columbian government initially committed $25 Million to 

the project and estimated that sustainable forestry practices involving the harvesting and collection 

of forest residuals could supply 53% of the feedstock for the province’s bioenergy strategy, and 

that timber sourced from the MPB affected timber could supply 34% of the feedstock needs 

(Government of British Columbia, 2008). British Columbia’s bioenergy strategy has the potential 

to significantly affect British Columbia’s on the ground sustainable forestry practices, the 

collection of forestry residuals for use in bioenergy projects is a more effective strategy for climate 

change mitigation than disposing of the forest residuals through burning practices. The degree to 

which this bioenergy strategy has impacted forest management practices on the ground in BC was 

limited, necessitating a re-imagination of the province’s bioenergy strategy structure. However, 

bioenergy in British Columbia is gaining new grounds in recent years thanks to CleanBC’s 

renewed bioenergy strategy which is aimed at reducing GHG emissions within the province with 

a 2030 target in mind. This strategy involves the utilization of waste streams for increased energy 

production and has specifically targeted coastal forestry areas for it’s first significant applications 

of the program (CleanBC, 2019).  

In January of 2019, changes were announced that will attempt to reverse the decline seen in the 

west coast forestry sector for the past two decades. In what is being called the Coast Forest Sector 

Revitalization Initiative, the government is taking policy action to increase the solid wood and 

secondary industries to ensure more logs and fibre from forest operations are being processed and 

utilized within British Columbia, this will be accomplished by improving harvest performance to 

ensure more fibre is available for domestic mills (FLNRO, 2019). These goals and others are 
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intended to be achieved through changes to regulatory and policy system over the next two years. 

Doug Donaldson, The Minister of Forests, Lands, Natural Resource Operations and Rural 

Development. Had this to say regarding the initiative. “We need to shift our approach away from 

the status quo and create markets for waste fibre that, until now, has been left in harvest areas. 

We will continue to work with all forest-sector participants so together we can enjoy the benefits 

from a stronger coastal forest sector” (FLNRO, 2019, p. 3). In part, these changes will be enforced 

by the development of a “coastal fibre recovery zone” where penalties will be introduced from 

leaving forest waste amounts above a to-be-determined threshold. This strategy is expected to 

increase the amount of available forest fibre to bioenergy and pulp-and-paper plants by ~2 million 

cubic metres (FLNRO, 2019).  

Regulatory strategies like the coastal fibre recovery zone should significantly decrease the amount 

of forest carbon emissions that are released by the forest industry in coastal British Columbia, 

either by preventing direct emissions from burning practices. Incentivization of secondary harvest 

recovery is a key strategy aimed towards over-all reductions of GHG emissions within BC’s forest 

industry.   

5.3.2. Forest Enhancement Society of British Columbia.  

On the strength of an $85 million government contribution, the Forest Enhancement Society of 

British Columbia (FESBC) was created in 2016 (FESBC, 2019). As a government funded 

organization, FESBC has distinct objectives and purposes related to environmental and resource 

stewardship with British Columbia’s forests. Specifically, their mandate includes:  

i. Preventing and mitigating the impact of wildfires; 

ii. Improving damaged or low value forests; 

iii. Improving habitat for wildlife; 

iv. Supporting the use of fibre from damaged and low value forests; and 

v. Treating forests to improve the management of greenhouse gases. (FESBC, 2019)  
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FESBC supports increased residual fibre utilization and fibre recovery in strategic areas where the 

costs of recovery and transportation are uneconomic for primary harvesters by providing financial 

support for increased fibre recovery efforts and facilitating the transportation of collected to fibre 

to localized bioenergy, pulp and paper, and pellet plants to support the economics of secondary 

forest harvest operations in British Columbia (FESBC, 2019). Relatedly, FESBC supports 

provincial and federal climate change mitigation targets through financially supporting 

reforestation efforts in areas affected by natural disturbances.  

FESBC also undertakes fertilization operations to improve the growth rates of replanted forests 

allowing the grow more effectively and actively sequester increased amounts of organic carbon. 

Similarly, supporting the increased collection and utilization of residual fibres that would 

otherwise have been burnt decreases the amount of associated GHG emissions in BC forests and 

impacts the overall carbon balance (FESBC, 2019). The FESBC targets reforestation operations 

for locations that would have remained unproductive as a result of natural disturbances. Current 

targets for FESBC’s enhanced reforestation initiatives include reforesting 38,500 ha with over 57 

million seedlings in areas affected by the 2017 Caribou and Elephant Hills wildfires. It is 

anticipated that these plantations will sequester up to 3 million tonnes of carbon by 2050 (FESBC, 

2019).   

5.3.3. Forest Carbon Initiative  

In order to combat the widespread loss of forest carbon due to increasing instances of natural 

disturbances over the past 12-15 years, BC has announced the creation of the Forest Carbon 

Initiative (FCI). This program is being joint funded between the BC provincial government and 

the federal government. The FCI has three main goals: to increase carbon storage in forests, 

increase rate of replanting and fibre recovery and to reduce or completely avoid emissions from 

forest operations (SISCO, 2017). 

 With these goals in mind, there are few restrictions as to how the money can be invested as long 

as forest carbon indicators are benefitting (SISCO, 2017). One of the first strategies approached 

with the forest carbon initiative is widespread reforestation plans starting in 2017, beginning with 

the planting of 20,000 ha in 2017 with the overall goal to reforest nearly 300,000 hectares of British 
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Columbia’s forest area that has been affected by natural disturbances and increase its regeneration 

potential (Environment and Climate Change Canada, 2019a). So far, the federal government has 

committed $140 million to the project funneled through the low carbon economy leadership fund. 

Provincial investment in the initiative was nearly $50 million between 2017-2019 and is expected 

to be nearly $70 million for 2019-2020 (Environment and Climate Change Canada, 2019a).  

5.4. Initiatives for Secondary usage of Residual forest debris in British Columbia 

The government of British Columbia is demonstrating a strong commitment to the increased 

utilization of residual forest debris in their forest management framework by recognizing the 

improvement utilization standards for residual forest fibre as an official British Columbia 

government initiative (Government of British Columbia, 2019f). The intent of this initiative is to 

support the creation of new forest industries that can use lower quality timber such as harvest 

residuals (slash) to increase industry productivity and economics while mitigating anticipated 

timber short falls due to natural disturbances (Government of British Columbia, 2019f). These 

actions simultaneously support forest carbon initiatives by reducing the need to burn residuals 

post-harvest and rates of decay on harvest blocks.   

Central to this initiative is the recognition of areas where secondary fibre recovery efforts are most 

in demand i.e. Timber Supply Area’s (TSA’s) with processing facilities such as bioenergy plants, 

pulp and paper mills, or wood pellet industries in economically viable proximity. In these areas 

where residual demand is determined to be strong enough, primary and secondary harvesters are 

being encouraged to establish “business to business relationships” where they integrate the fibre 

recovery process in FSP’s and other harvest plans to streamline operations for efficacy and 

efficiency (Government of British Columbia, 2019f). Where business to business relationships 

have not been established, the government may establish a fibre recovery zone in which the 

primary operator can indicate whether they will be utilizing the residual material or if they are 

abandoning their rights to the residual fibre allowing secondary roadside operations to collect and 

utilize the fibre in their place. These actions are supported by legislation within the Forest Act 

regarding Fibre Supply Licenses to cut and Forestry fibre licenses to cut under Part 3 Division 8.2 

Licenses to Cut (Government of British Columbia, 2019f).  
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Similarly, the government can also impose do not destroy orders regarding residual timber in areas 

where business to business relationships can not be facilitated and have demonstrated increased 

support for innovative utilization of forest residuals. In 2014, the British Columbian government 

approved of an additional forest license to be given to companies in need to timber or residual 

supply called a supplemental forest license (Canadian Biomass, 2014). This supplemental forest 

license is supported by the Forest Act Section 14.2 Supplemental Forest Licenses (Government of 

British Columbia, 2019f). and permits companies to harvest timber or residual biomass only when 

residual fibre from business to business agreements are limited or supplies are low. This additional 

license helps ensure that holders, bioenergy companies, pellet producers etc. maintain an ongoing 

access to fibre even without the support of primary harvester agreements which strengthens the 

position of companies looking to enter these secondary markets for British Columbia timber supply 

(Canadian Biomass, 2014).  

In an effort to increase the demand for harvested residuals to drive economic investment in timber 

processing and manufacturing facilities, the government of BC has partnered with Forest Product 

Innovations (FPInnovations) a non-profit Canadian company dedicated to designing and creating 

new products from timber and wood materials. FPInnovations also assists with educational 

initiatives aimed to increase awareness throughout the industry about best practices for residual 

harvesting initiatives such as the “Roadside Residual Handling Guideline Version 3” (FLNRO, 

2018). and providing volume estimates of available residual forestry debris within BC’s TSA’s to 

inform harvesting efforts. The government of BC has also taken steps to ensure that forest residuals 

have the ability to be sold on the timber sales market to would-be processors. British Columbia 

Timber Sales has created a new a timber-sales license aimed at secondary harvest residual 

materials called the Innovative Timber Sales license (ITSL) which allows the utilization of low-

quality timber stands and collected residuals to be put up for development and auction sales within 

the province (Government of British Columbia, 2019e). This is an important step to ensure that 

demand for forest residuals and low-quality timber stands are economically viable for those 

operators looking to enter this secondary market.  
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5.4.1. Forest Fibre Initiative  

In 2015 the BC ministry of Forests, Land, Natural Resource Operations and Rural Development 

(FLNRO) began the planning and implementation of the Forest Fibre Initiative, a program 

designed to increase education surrounding secondary harvest operations and to increase the 

uptake of residual fibres from the forest operations in BC forests that was officially installed in 

2016 (Kozuki & Stewart, 2019). The main objective of this initiative was to approach challenges 

within BC’s forest sector such as increased global competition, the MPB infestation and the 

changing economics of the industry by improving the utilization factors of residual fibre and 

subsequently increasing the value of that recovered fibre within the production chain.  

The task of examining these issues and making improvement recommendations to the government 

went to the Forestry and Fibre Working Group, which was comprised of industry representatives, 

primary harvesters, secondary users, FPinnovations representatives and input from BC 

government representatives and came up with 13 recommendations that were adapted into 

technical policy adjustments called the Forest Fibre Action Plan (Kozuki & Stewart, 2019).  

Table 4 - Forest Fibre Action Plan Grid 

 

(Kozuki & Stewart, 2019) 
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The Forest Fibre Action Plan is grounded in 4 themes for fibre utilization: 

1) Support integrated harvesting. 

(a) Improve Fibre Recovery process, facilitate business to business relationships 

between primary and secondary harvesters.  

(b) FP Innovations to provide biomass handling guidelines to educate primary and 

secondary harvesters of ways to increase efficiency of collection practices and 

inform processors of possible end-uses for fibre.  

(c) Review Cruise-Based billing (Cruise Based billing does not require waste 

assessments)  

(d) Facilitate for “one-pass” delivery of fibre to primary and secondary user 

through the integration of a Pre-harvest waste assessment program.  

(e) Introduction of “Special Forest Products Rates” – Defined rates for wood chips, 

hog-fuel etc.   

(f) Extension of waste benchmark to increase amount of usable residual fibre on 

block without penalty to primary harvester.  

2) Providing tenure opportunities for secondary users to access fibre. 

(a) Forest act provides opportunities for secondary harvesters to access fibre 

through fibre recovery tenures i.e. Fibre supply license to cut (Section 47.72), 

Residual forestry license to cut (Section 47.6), and relevant permits (Section 

79.1)  

(b) Supplemental Forest Licenses and Restricted Forest Licenses (Section 54.4)  

3) Improving waste fibre measurement techniques to properly reconcile opportunities 

within timber supply.  

(a) Review of Policy and Procedures regarding measurement of residual and waste 

fibres.  

4) Provide continuous integrated support with other related initiatives province wide.  

(a) Pilot projects to inform future practices. 

(b) Analysis of fibre supply, short and long-term.  

(Kozuki & Stewart, 2019) 
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British Columbia is making a significant push to integrate climate change mitigation and forest 

carbon values into their forest management policies. The proposed amendments to the Forests and 

Range Practices Act have specifically targeted the enhancement of forest carbon sinks and 

reservoirs as a priority within the larger forest management scheme (Government of British 

Columbia, 2017). The focus of the government’s regulation of the forestry industry seems to be 

slowly shifting from the previous “results based” style of forest management that prioritized the 

value of timber and maintenance of the timber supply as its principle goal. Recent projects like the 

Forest Carbon Initiative and the Forest Fibre Initiative are focused on two interconnected aspects 

of forestry the health and well-being of the forests and the ability to extract value from this resource 

in a truly sustainable way. It remains to be seen how effective these new policies and initiatives 

will ultimately be in enhancing the economic benefits associated with sustainable forest 

management, but the change has to start somewhere. British Columbia is attempting to drastically 

reform the values protected for within their forests, but the forestry industry is slow moving and 

resistant to change. It may well be the case that more significant regulatory action is needed to 

truly drive change in British Columbia’s forests. 

5.5. Alberta’s Forest Climate Change Mitigation Projects and Practices 

5.5.1. Forest Resource Improvement Association of Alberta (FRIAA)  

FRIAA, was established in 1997 by the Alberta Ministry of Agriculture and Forestry and was 

tasked with utilizing industry funds to enhance forest resources in Alberta. Delegated as a non-

profit organization, portions of the stumpage fees collected by the government from forest harvest 

operators are directed into FRIAA in order to support and enhance the forest resources for the 

benefit of all Albertans. FRIAA’s mandate is “to establish and administer programs and initiatives 

as directed under the Forest’s Act and the Environmental Protection and Enhancement Act” 

(FRIAA, 2019, p. 1). It’s defined purpose and objective is to established programs and initiatives 

designed to: 

Enhance the forest resources of Alberta 

• Promote the enhanced management of the forest resources of Alberta 

• Improve the sustained yield of the forest resources of Alberta 
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• Promote integrated resource management 

• Reforest public land using reforestation levies  

(FRIAA, 2019, p. 1) 

FRIAA’s objectives are not specifically tailored to managing Alberta’s forests with climate change 

in mind. Although many of their initiatives help to support the enhancement of Alberta’s carbon 

sink by reforesting areas that would otherwise not receive reforestation. Specifically, FRIAA’s 

Wildfire Reclamation Program (WRP), and Mountain Pine Beetle Forest Rehabilitation Program 

(MPBFRP) are two initiatives that utilize funds to reforest areas affected by large-scale natural 

disturbances within the province and may otherwise have a difficult time recovering from the 

damage incurred (FRIAA, 2019).  

The MPBFRP was introduced in 2013 as the scale of the MPB epidemic was beginning to 

significantly impact Alberta’s forests on the eastern slopes of the Rocky Mountains as the 

infestation slowly spread from BC’s forests across the mountains. Reforestation of stands 

significantly affected by insect infestations can provide many benefits to the forestry community 

and the health of forests in Alberta in general. Significantly, FRIAA considers the restoration of 

insect infested forests under the MPBFRP to mitigate for ecological, economic, and social damages 

inflicted upon the forest and considers that carbon sequestration is one of the forest values that is 

enhanced by the application of this program. This is a positive outlook for the future of Alberta’s 

forests, but currently this program has a relatively small area of application (FRIAA, 2019a).   

FRIAA’s WRP is less comprehensive than the MPBFRP. This reforestation initiative allows for 

forestry companies to apply for funding and grants to complete reforestation projects for areas that 

were under active or completed reforestation management and were subsequently damaged by 

wildfire (FRIAA, 2019b). Typically, reforested areas that are destroyed by wildfire relieves the 

liability of the forestry company from reforesting the harvested area and FRIAA’s WRP only 

covers reforestation efforts for replanted forest areas under active management within their first 

14 years of regeneration and funding is not fully guaranteed. Significantly, the WRP does not cover 

reforestation of other areas of forests that have been significantly impacted by wildfires if they 

were not under active management at the time and rely on the natural regeneration of forested 
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areas to occur for the majority of fire-affected forest areas. This is a shortcoming of the program, 

though it is likely due to a lack of funding availability.  

FRIAA is a program that has options for restoration of affected pine stands, but there hasn’t 

been much uptake for that program as of yet. Again, low economic benefits so far. – Forest 

Analyst with Government of Alberta, (Interview Participant G, 2019). (Statement paraphrased by 

Report Author) 

FRIAA is a good start to exterior forest management programs in Alberta. The initiatives the 

organization undertakes are aimed to enhance Alberta’s forest resources, however the importance 

of mitigating the effects of climate change and enhancing carbon sinks within the province are not 

prioritized within the organization. Although FRIAA’s programs do provide increases to Alberta’s 

forest carbon sequestering capacity, these enhancements are a result of the established programs, 

rather than a stated goal of the programs. Alberta should consider expanding funding for FRIAA’s 

initiatives and empowering the organization to take on more diverse projects that allow for the 

protection and enhancement of the climate change mitigating potential of Alberta’s forests and 

focus on increasing the resiliency of forests against the threat of an increasing climate.  

Compared to the significant amount of initiatives being launched and pursued in British Columbia, 

Alberta’s forest related climate change mitigation strategies have fallen behind industry standards. 

This is an issue that should be addressed if Alberta wants to keep the forestry industry, which is 

the third largest resource-based industry in the province (Government of Alberta, 2018b), viable 

and ensure consistent access to fibre supply and markets for Alberta forest products. Alberta’s 

Ministry of Agriculture and Forestry has set out some tentative plans to address concerns within 

the industry with it’s 2018-2021 business plan that establishes objectives and goals within the 

forestry industry for the 3-year period described (Government of Alberta, 2018b). 

5.5.2. Alberta Ministry of Agriculture and Forestry 2018-2021 Business Outlook 

Within this forecasted business outlook, the ministry of Agriculture and Forestry suggests that 

Alberta’s forestry industry is facing challenges to address societal expectations for conservation 

while still maintaining industry competitiveness within global markets (Government of Alberta, 

2018b).  However, the ministry has determined that Canada’s global commitments to climate 
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change mitigation and GHG reduction strategies have created opportunities for the forestry 

industry in Alberta to capitalize on competitive advantages within global markets supported in part 

by the role that Alberta’s vast forest resource plays in carbon management (Government of 

Alberta, 2018b). The ministry has identified opportunities to preserve Alberta’s forest resources 

and grow the industry while responding to public sentiment to enhance and protect forests within 

the province. Key strategies proposed include:  

• Enhance and refine wildfire management programs to reduce the risk to communities and 

maintain healthy forest ecosystems.  

• Develop a forest products strategy to grow and diversify the industry.  

• Review current forestry practices to ensure the ongoing sustainability, economic viability, 

health and resilience of Alberta’s forests.  

• Through cooperation with Environment and Climate Canada, to enhance carbon 

sequestration in Alberta’s forests (Government of Alberta, 2018b). 

These identified opportunities in Alberta’s forestry industry support the overall aims of Alberta’s 

Climate Leadership Plan (CLP) which was introduced in 2015. However, recent changes in 

provincial government may dismantle many of the provisions and commitments made under the 

CLP framework (Giovanneti, 2019). It is unclear what effect these political changes will have on 

the ministry of agriculture and forestry’s plan to enhance forest management techniques and 

support forest carbon sequestration within the province. Although it is positive to see the relevant 

regulatory authorities recognizing the need to improve Alberta’s approach to climate change 

mitigation strategies within the forestry sector, there is no guarantee that the opportunities 

identified to enhance Alberta’s forestry sector are anything more than aspirational at this time. In 

order to directly affect forest management decisions at all levels within the forest management 

system, policies and regulations directly aimed forest carbon initiatives and climate change 

mitigation need to be codified and applied before significant changes take place within Alberta’s 

forests.  
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Chapter 6: Conclusions and Recommendations 

Carbon challenges in the western Canadian forestry industry are complex and multifaceted. The 

size and scope of the natural forest resources in Alberta and British Columbia provide significant 

benefits to the provinces economically but are simultaneously a source of great expenditure and 

uncertainty. Combatting wildfires and insect infestations costs these provinces hundreds of 

millions of dollars annually and, due to the positive feedback loop associated with these natural 

disturbances and climate change, the long-term health of these provincial forests is uncertain 

(Harvey, 2017); (Natural Resources Canada, 2017). In the past two decades, largely due to 

influences from climate change and ecological fluctuations, the forests of Alberta and British 

Columbia have been steadily shifting from substantial carbon sinks into concerning sources of 

carbon emissions.  

Considering Canada’s national climate change commitments based on the Paris Agreement and 

their own jurisdictionally specific climate change mitigation plans, the Climate Leadership plan 

and the Climate Action Plan, both Alberta and British Columbia have made a commitment to 

contribute to global efforts to mitigate climate change. Given the size of their respective forest 

industries, both spatially and economically, there are significant underutilized opportunities to 

approach western Canadian climate change mitigation efforts through the enhancement and 

protection of forest carbon in sustainable forest management practices. With the risks posed to 

forest health by the reality of climate change, and the influence that forest carbon fluxes can have 

in driving or mitigating climate change, it is essential to understand the carbon related challenges 

facing the forest sector before effective mitigation efforts can be implemented.  

GHG emission accounting efforts measuring forest carbon fluxes are an essential informational 

tool that can either enhance or suppress understanding of carbon emissions and removals in 

western Canadian forests. Canada is party to international emission reduction commitments 

through the UNFCCC that call for the annual reporting of estimated anthropogenic emissions in 

the Land Use, Land Use Change and Forestry Sector (LULUCF). The public quantification of 

anthropogenic emissions is meant to draw attention to emission intensive practices and incentivize 

countries on an international stage to take concrete actions to reduce their emissions profile. Under 

the UNFCCC’s reporting framework, good practice guidelines call for the clear and transparent 
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documentation of all anthropogenic sources of emissions within the LULUCF sector. This is an 

area of concern for Canada as in recent years, carbon emissions in the LULUCF sector have been 

increasingly influenced by natural disturbances to the point that the inclusion of Canada’s managed 

forest lands emissions would significantly misrepresent the actual anthropogenic influences on 

sector emissions. Partly as a result of this, although Canada reports emissions and removals of 

carbon for the LULUCF sector, this total is excluded from the final inventory accounting total. 

This is an identified inefficiency within the UNFCCC emissions accounting system and has 

become an issue for Canadian GHG inventory transparency. 

Relatedly, emissions reporting in Canada’s LULUCF sector suffers from a lack of activity-specific 

data. Nearly all aspects of forest management activities including harvesting operations, prescribed 

burning operations and significantly, the carbon intensive practice of slash-pile burning, are 

included under a single LULUCF sub-category, Forest Land remaining Forest Land. Although the 

final emissions total for the forest land sub-category is reported, there is no break-down of 

emissions by activity for this sector. This reporting methodology does not transparently document 

the anthropogenic emissions impact that specific forest management activities have on the sector 

as a whole. If Canada is serious about reducing its GHG emissions, it should not bury the 

significant emissions associated with an unnecessary practice like slash-burning in a category 

where the scope and impact of its carbon emissions will not be clearly shown, this opaque 

emissions reporting may contribute to a lack of public knowledge and policy failings.  

Another significant transparency issue regarding carbon in Canadian forests is the lack of 

jurisdictionally specific provincial and territorial estimates for LULUCF sector emissions and 

removals. These are not reported or documented in Canada’s National Inventory Report nor are 

they made available to the public in any form. Currently, British Columbia is the only province 

that compiles and publishes a GHG inventory for the LULUCF sector.  

Although Canada is following the reporting guidelines and rules set out by the UNFCCC and 

IPCC, the exclusion of LULUCF emissions from the final inventory total, understates the 

significance of forests and the forestry industry to climate change and climate change mitigation. 

Clear and concise reporting on forest carbon trends and fluxes is essential to inform the 

development of progressive regulations, policies and sustainable forest management practices as 
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accurate documentation of emissions allows for implemented regulations to be evaluated against 

previous emission levels. For effective mitigation strategies to be developed, there needs to be a 

clear line of communication between the researchers and scientists who track emission trends and 

the relevant policy actors who have the power to influence and regulate those trends. This is 

something that should be addressed the future versions of Canada’s NIR, especially as Canada has 

developed effective methodologies that separate anthropogenic from non-anthropogenic emissions 

within Canada’s managed forests with the partitioning approach taken under the CBM-CFS3. 

Given the significance of anthropogenic emissions arising from preventable or poor forest 

management practices such as slash burning have on provincial emissions, even if they are not 

recorded in the final inventory total, they should be reported for in an activity specific sub-category 

in order to draw attention to the practice and also quantify its effect on GHG emission totals.   

The practice of burning forest harvest residuals (slash-piles) is widespread in both Alberta and 

British Columbia. It constitutes a significant source of carbon emissions within the forestry 

industry and despite both provinces having installed provincial plans aimed at reducing GHG 

emissions, both provinces have imposed strict removal guidelines that force the hand of forest 

harvest operators to get rid of the slash in any way that they see fit, provided it is removed in the 

regulated time-frame. As a result of these regulated removal timelines, and a permissive 

government attitude towards slash-pile burning, a significant portion of usable forest fibre is burnt 

every single year, ironically as a fire mitigation measure. Emissions from the burning of harvest 

residuals are estimated to be the source of nearly 8% of British Columbia’s total provincial 

emissions annually, for a practice that is avoidable this calls for a review of irresponsible waste 

practices of potentially valuable forest fibre. 

Although attempts have been made in both provinces to incentivize the utilization of the harvest 

residuals, these efforts have run into substantial implementation problems. The largest barrier to 

greater utilization of harvest residuals is simply poor economic incentives and logistical challenges 

due to distance and volume. There is an unmanageably large amount of harvest residuals available 

annually, and while the supply is incredibly high, the demand for it is extremely low. 

Compounding the problem is that a majority of harvest residuals are located hundreds of 

kilometres from mill locations that could process the harvest residuals into usable bioenergy, 

biofuel, or HWP. The cost of secondary harvesting, transportation and eventual processing of the 



 119 

material is economically unviable for the majority of forest cut-block locations and operators are 

not interested in taking a financial risk on an unknown low-value product. Harvest residuals also 

have to compete with comparatively easily accessible mill residues, the sawdust, wood chips and 

shavings from timber processing mills which have the immediate benefit of proximity and have 

already been partially comminuted vie the primary mill processing treatment. As a result, Alberta 

and British Columbia have a serious problem on their hands. The harvest residuals that make up 

slash piles currently have limited economic utility; they also increase the risk of wildfire in newly 

replanted cut-blocks and impede replanting efforts aimed to rapidly regenerate the harvested 

timber. Considering that burning the residual material is often the most cost-effective option for 

many operators and the fact the practice is government permitted and regulated for, it will be very 

difficult to eliminate the practice of slash pile burning any time soon. 

The question of how to solve Alberta and British Columbia’s harvest residuals problem is not an 

easy one. It is clear that the practice undermines sustainable forest management efforts in both 

provinces but as of yet there is no ideal solution. Carbon taxes aimed to disincentivize slash 

burning have been discussed but faced strong opposition from industry and have numerous 

difficult design problems to overcome such as how to accurately measure and quantify the 

emission without controversy. Other proposed options include carbon offsets and incentivizes 

aimed to increase the amount of economically viable fibre for harvesters and processors. British 

Columbia is taking the latter approach and has been investing in fibre utilization initiatives since 

2015. However, it is too early to tell how significant a difference these efforts have made thus far, 

British Columbia’s forestry industry is currently experiencing significant changes and upheavals 

at the moment as large industrial operators are pulling out of the province to access more profitable 

fibre supplies elsewhere, catastrophic natural disturbances are significantly reducing the available 

timber supply and previously viable mills are shutting down and closing their doors impacting 

communities across the interior. It is clear that the most influential motivator for increased uptake 

of harvest residuals into the forest product value chain is to increase their economic value.  

One valuable alternative to consider are the regulations and national forestry strategies installed 

by Finland and Sweden. These countries made the decision decades ago to begin pursuing a 

bioeconomy to decrease their reliance on fossil fuels to meet their needs. Both of these countries 

have revitalized their forestry sector both environmentally and economically. Annual forest 
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harvests have increased substantially since the 1990’s however, both countries have managed to 

increase the carbon sink within their forests. Both of these countries have prioritized full-scale 

integrated harvesting systems where primary stem log harvesting and secondary harvest residual 

harvesting are harvested simultaneously, significantly increasing harvest efficiencies and 

decreasing associated costs. The efficiency of their harvesting system, and a blended regulatory 

approach that combines both incentives and disincentives, have led to a robust bioenergy industry 

which makes use of a majority of the collected forest harvest residuals. These approaches have 

contributed strongly to the economies of both of these countries and have had the dual effect of 

benefitting their GHG mitigation efforts. It is important to note that forestry in both Finland and 

Sweden has benefitted from very punitive carbon taxes directed towards fossil fuel combustion, 

and substantial national and international emission reduction incentives through their membership 

in the European Union. Without the background support of targeted government regulations and 

policies, Alberta and British Columbia’s slash pile problem will likely be more difficult to conquer.  

Although debates can be had regarding the most effective regulatory framework or policy 

applications, a strong first step towards enhancing climate change mitigation within the western 

Canadian forest sector could nonetheless start with progressive regulations surrounding the 

practice of slash pile burning. Increased collection and utilization of this previously wasted fibre 

would decrease sector emissions and could potentially revitalize the industry economically. In 

order to maximize the efficacy of any installed regulations or policies, a blended approach of 

incentives and disincentives is recommended. 

Both Alberta and British Columbia pride themselves on their sustainable forest management 

practices, demonstrated by the substantial amounts of independently certified sustainable forests 

within each province. These are internationally recognized designations that allow them to market 

HWP as “certified sustainable” forest products to higher end consumer markets. However, despite 

the wide swath of certified “sustainable” forests present in western Canada, it is fair to question 

how sustainable managed forests in Alberta and British Columbia are. Utilizing a benchmark 

definition of sustainable forest management first established at the Rio Earth Summit in 1992, the 

overarching regulations and policies that govern and direct forest management practices in both 

provinces fell short of adhering to this nearly 30-year-old benchmark definition. Despite Canada’s 

ratification of international climate change mitigation agreements that have suggested that forests 
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should be managed for the enhancement of carbon sinks and reservoirs, the preservation of forest 

carbon and to assist in climate change mitigation efforts. Neither Alberta’s nor British Columbia’s 

relevant forestry regulations or policies that influence “on the ground” forest management 

practices even mention forest carbon, or climate change mitigation as a value to be conserved or 

protected for within their provincial forests.  

Without clear definitions to base management practices on, or clear indications as to what values 

to be protecting for it is no wonder that certain aspects of western Canadian forest management 

practices are inefficient at protecting for carbon or fostering forest resilience. In the past, both 

provinces have deregulated their forest industries in order to increase industrial investment and 

create job security and economic well-being within the industry. However, this system of “results 

based” forestry as it was defined in British Columbia, has proven over time that the most important 

value considered, conserved and protected for in forest management plans in western Canada is 

timber, the preservation of timber, and the short, mid-term and long-term supply of timber. This 

timber focused approach to forest regulation and management has essentially served to benefit the 

largest industrial producers at the cost of the smaller operators and has failed for the most part in 

preserving the inherent values of the forest.  

The “results based” approach to regulation within British Columbia has even failed to adequately 

conserve the timber supply and the industry is facing substantial proposed decreases to the annual 

allowable cut in numerous areas. Natural disturbances definitely share some of the blame for the 

decrease in short and mid-term timber supply, but industry experts have known about these 

incoming challenges for many years and failed to adequately address them which has left the 

forestry industry in British Columbia in a very uncertain position heading into the future. It is clear 

that new values should be included into British Columbia’s relevant forestry regulations, in order 

to begin to prepare for the impacts of climate change upon one of the provinces largest industries.  

Within the last 5 years, British Columbia has begun to institute progressive policies, directives and 

initiatives aimed at approaching climate change mitigation through forest management, including: 

enhancing forest carbon, increasing the utilization of forest residuals and fostering forest 

resilience. Although it is unknown how effective these efforts will be at revitalizing the forestry 

industry in British Columbia, they represent significant steps forward and the recognition of the 
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value that forests possess in regards to climate change and the economic well-being of the 

communities that rely on them to earn a living.  

In contrast to British Columbia, Alberta has very few current initiatives or policies that target 

climate change mitigation or preservation of forest carbon. Some programs, such as the 

reforestation programs initiated by the Forest Resource Improvement Association of Alberta 

(FRIAA) are providing valuable opportunities for companies to enhance and regenerate the carbon 

sink potential in Alberta’s forests, but the stated goal of these projects is to protect timber supply 

within the province and preserve the economic well-being of Alberta’s industrial forest operators. 

Although there are forest carbon benefits associated with FRIAA’s programs, they are subsidiary 

benefits rather than primary. There remains ample opportunity for Alberta to begin prioritizing 

forest carbon values within their regulatory scheme. Progressive regulatory action should be taken 

to phase out the practice of slash pile burning as this represents a waste of economic potential, and 

a significant source of GHG emissions. In order to begin increasing the uptake and utilization of 

forest harvest residuals within Alberta, the province should consider similar initiatives to those 

being installed in British Columbia. The Forest Fibre Initiative and its attached Forest Fibre 

Action Plan being prime examples. These initiatives are centered around education and providing 

the means to fostering economic incentive between primary and secondary harvesters in order to 

increase markets for forest harvest residuals. Alberta should also consider installing a system to 

disincentivize the practice of slash burning, although it is acknowledged that under the current 

political climate, this may be a longer process.  

Though there are many challenges facing the western Canadian forestry industry regarding forest 

carbon, how to account for it, how regulate for it, how to enhance it in existent and future forests 

and how manage it with the uncertainty of climate change and how that will change forest 

management practices in the future; it is clear that the action is required sooner rather than later. 

Forests can be one our greatest allies in the fight against climate change, however, if managed 

unsustainably, without considering how they will change in a world significantly affected by 

climate change, they also represent one of humanity’s most significant risks.  

Although there is tremendous uncertainty regarding the future of forestry in western Canada, 

progressive sustainable forest management practices, informed by regulations and policies that 
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seek to mitigate climate change and enhance carbon sequestration throughout the forestry value 

chain may be the way that successful forest policy is measured in the future (Cerezke, 2009).  

6.1. Limitations and Areas for Future Research  

Given the complexities associated with examining forest carbon there are numerous areas where 

this report failed to cover important aspects of western Canada’s carbon challenges in the necessary 

depth required. Future research should be directed towards assessing specific regulatory and policy 

approaches that could be applied to the forestry industry. For example, an in-depth modeling report 

on how a carbon tax levied at slash pile burning could be implemented and the significant design 

issues that would follow. Similarly, the literature would benefit from a detailed examination of the 

feasibility of carbon offsets or other forms of carbon incentivization that could be applied to slash 

pile utilization initiatives or forest carbon sinks. Although this report has touched briefly on these 

issues, a more detailed and thorough examination would provide better insight regarding the most 

feasible approach to incentivizing or disincentivizing carbon emissions in western Canadian 

forestry.  

The economic viability of harvest residual utilization was touched upon in chapter 5, this report 

did not go so far as to investigate the economic viability, potential pricing schemes or life-cycle 

analysis of harvest residuals that could be used in HWP such as OSB or particle boards. This is an 

interesting area to direct future research as uncovering an economically viable use for forest 

harvest residuals would be of tremendous value to the western Canadian forestry industry. 

FPInnovations is currently involved in research in this direction, but the author of this report was 

unable to find any specific data or report information regarding the implementation of the 

innovative wood products.  

Although this report briefly summarized two reports concerning the economic feasibility of 

harvesting and transporting forest harvest residuals for use in bioenergy plants in Alberta and 

British Columbia. It would be valuable to direct future research at modeling different scenarios for 

slash pile collection and communition. The general costs associated with communition by chipping 

have been well established in western Canada, but less research has been done on the economic 

feasibility of other slash collecting technologies such as the ‘Dutch Dragon” which is a slash 

bundling that wraps and compresses slash bundles into dense “logs” that nearly have the same 
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density as saw logs. (Wellink Caesar Timber Technology, 2019) Due to increased density and lack 

of air spaces with this harvesting method it would be interesting to compare it and other advanced 

slash harvesting techniques to determine if there are improvements that could be made within the 

collection system that could increase the economic viability of slash collection. 

An aspect that was regrettably left out of this report in any significant detail is the potential to 

create high-grade transportation fuels such jet-fuel, marine diesel, and other functional 

transportation fuels from harvest residuals. These high-grade fuels represent high-value bioenergy 

products. They are expensive to produce, but also lucrative to sell and could provide another 

potential destination source for waste forest harvest biomass. A detailed examination into the 

economics of utilizing forest harvest residuals for the long-term production of high-grade biofuels 

should be conducted, as the potential is there to increase utilization, provide carbon benefits and 

possibly increase the economic potential of the forestry industry. 

It is a limitation of this report that not many areas were examined with appropriate depth, the scope 

of the project necessitated a high-level overview of the identified carbon challenges within the 

western Canadian forestry industry, but did not go so far as to identify solutions or concrete 

findings to ground the conclusions of the research. Future research is required to propose solutions 

for the complex issues surrounding forest carbon in western Canadian forestry.   
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Appendix A 

List of Interview Participants: 

 

Interview Participant A: Alberta Forest Area Manager - Kevin Gagne, Interviewed by Josh 

Mitchell on July 2, 2019 

 

Interview Participant B: Former Residuals Manager for Weyerhaeuser – Stuart McCormick, 

Interviewed by Josh Mitchell on July 5, 2019 

 

Interview Participant C: Climate Related Scientist – Requested Confidentiality, Interviewed by 

Josh Mitchell on July 17, 2019 

 

Interview Participant D: Director of Canadian eNGO – Requested Confidentiality, Interviewed 

by Josh Mitchell on July 9, 2019 

 

Interview Participant E: Canadian Climate Change Policy Analyst – Requested Confidentiality, 

Interviewed by Josh Mitchell on July 5, 2019 

 

Interview Participant F: Forestry Consultant in British Columbia – Patrick, Interviewed by Josh 

Mitchell on August 20, 2019 

 

Interview Participant G: Forest Analyst with Alberta Government – Requested Confidentiality, 

Interviewed by Josh Mitchell on July 4, 2019 

 

Interview Participant H: Conservation Director at Wildsight eNGO – John Bergenske, 

Interviewed by Josh Mitchell on July 9, 2019 

 

Interview Participant I: Canadian Forest Carbon Researcher – Requested Confidentiality, 

Interviewed by Josh Mitchell on July 3, 2019 
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Interview Participant J: Director of Operations and Engineering at Steeper Energy - Bob Moll, 

Interviewed by Josh Mitchell on July 2, 2019 

 

Interview Participant K: Retired British Columbia RPF, Owner of Sunshine Logging – Jeff 

Mattes, Interviewed by Josh Mitchell on July 9, 2019 

 

Interview Participant L: Bioenergy Businesswoman – Maryam Mkhani, Interviewed by Josh 

Mitchell on July 16, 2019 

 

Interview Participant M: Conservation Director for Canadian Parks and Wilderness Society 

(Southern Chapter) – Katie Morrison, Interviewed by Josh Mitchell on July 2, 2019 

  



 142 

Appendix B 

Tiered Reporting Methodology Hierarchy for UNFCCC National Inventory Reporting 

Among the good practices suggested by the 2006 refinement to IPCC guidelines is the 

establishment of “key categories” defined as “[a category] that is prioritized within the national 

inventory system because its estimate has a significant influence on a country’s total inventory of 

greenhouse gases in terms of the absolute level, the trend, or the uncertainty in emissions and 

removals. Whenever the term key category is used, it includes both source and sink categories” 

(Herold, Monni, Lin, & Meyer, 2006, pp. 25,28). The IPCC considers using the most rigorous 

available reporting methodologies to report on each category or sub-category within a specific 

sector, however it recognizes that it may not be feasible to apply the most rigorous standards to 

every category. Thus, the establishment of key categories within national inventory report sectors 

is important as they serve to prioritize reporting efforts and diminish uncertainty within overall 

reporting estimates (Herold, Monni, Lin, & Meyer, 2006). Although earlier IPCC guideline 

iterations (1996, 2000) did not consider the LULUCF sector in their key category analysis, the 

updated 2003 IPCC guideline recommended inclusion of the entire inventory, including all 

LULUCF categories (Penman, et al., 2003). The IPCC developed a decision tree model for 

LULUCF key categories to aid and direct inventory compilers towards acceptable reporting 

standards in the sector.  

To hierarchize reporting methodologies and define best practice standards, the IPCC guidelines 

for national greenhouse gas submissions describes three tiers of methodological complexity. Tier 

1 is the most basic reporting methodology to be accepted by the IPCC, while tier 2 and tier 3 are 

considered higher level reporting methodologies representing increasing accuracy of reporting 

methodologies in terms of complexity and data requirements (Buendia, et al., 2019). Although tier 

3 reporting methodologies would represent good practice reporting standards, the IPCC recognizes 

that tier 3 standards are not practical for every sub-category and each reporting country is able to 

choose which tier their reporting standards will adhere to as long the basic requirements of tier 1 

are met. Canada, as an Annex I country strives to apply tier 3 methodologies wherever possible 

across GHG reporting sectors to ensure transparent and accurate accounting of the countries 

anthropogenic emissions, however tier 3 reporting standards are not universally applied throughout 

the entire inventory.   
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Tiered Decision Tree for LULUCF Sector 

 

 (Penman, et al., 2003) 
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Appendix C 

Canada, UNFCCC and the Kyoto Protocol 

In 1997, Canada was active in the discussions that led to the Kyoto Protocol. Canada signed the 

Kyoto Protocol accord in 1997 and officially ratified it in parliament in 2002 with the stated goal 

to reduce overall emissions to less 6% above the 1990 baseline emission levels by 2012 (Davidson 

& Shah, 2015). The Kyoto protocol calls for each Annex I party, in the process of achieving its 

reduction and emission commitments to implement policies and control mechanisms to include 

the enhancement of sinks and reservoirs…and the promotion of sustainable forest management 

practices, reforestation and afforestation. In line with this stated goal, the Kyoto Protocol mandated 

specific provisions for the treatment of the LULUCF sector within national inventory reporting 

(Iverson, Lee, & Rocha, 2014).  

GHG accounting under the Kyoto protocol for the LULUCF sector is based on a direct effort to 

increase the representation of anthropogenic influences on the LULUCF sector. Reflecting this, 

the Kyoto protocol had two designed commitment periods for Annex I parties, the first 

commitment period made it mandatory for reporting countries under Article 3.3 of the protocol 

which states that: “ the net change from GHG emissions by sources and removals by sinks resulting 

from afforestation, reforestation, and deforestation since 1990 shall be used to meet 

commitments”. This provision in the accord made reporting of the mentioned categories mandatory 

for Annex I countries who had signed onto the Kyoto Protocol. Article 3.4 of the Kyoto Protocol 

stated that: “additional activities to be defined may be used to meet commitments for the first 

commitment period. For the first commitment period these additional voluntary activities were 

subsequently agreed to be forest management, cropland management, grazing land management 

and revegetation” (Iverson, Lee, & Rocha, 2014). Upon ratification, the Kyoto protocol permitted 

countries to make the choice as to elect which categories they included in year one of the 

commitment, beyond afforestation, reforestation and deforestation, with the requirement that, once 

selected, these categories must be reported for in any subsequent years. Significantly, under the 

second commitment period, reporting for the forest land category became mandatory as well as 

any additional category selected by the country in the first reporting period.  

The Kyoto Protocol is significant in Canada’s LULUCF GHG inventory because the Canadian 

government initially ratified the protocol but opted out of the protocol in 2011 when the second 
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commitment period was about to take effect. Part of the possible reasoning for this decision was 

suggested in an interview with Bob Moll, Operations Director for the advanced Biofuel company 

Steeper Energy. 

 “My understanding… with the Kyoto Protocol, is Canada signed on, and the thinking for the 

people who were developing the protocols at that time was that we would meet our requirements 

simply through the application of the forestry sink. Then they went away and did the modeling 

and came to the conclusion that with the impact of climate change that there would be a lot 

more forest fires, and with the forest fires, the forests would no longer be a carbon sink they'd 

be a carbon source and so they backed out of the protocol.” (Interview Participant J, 2019). 

Under the Kyoto protocol, reporting for the LUUCF sector takes an activity-based approach rather 

than the land-based approach implemented by the IPCC under the managed land proxy. An 

activity-based approach focuses on anthropogenic activities that take place in specified land use 

zones, and allows for the differentiation of activities on lands, essentially allowing for partitioning 

of activities from anthropogenic and non-anthropogenic sources, whereas the managed land proxy 

suggested by the IPCC considers all emissions on managed lands to be anthropogenic (Iverson, 

Lee, & Rocha, 2014). The elective inclusion of certain LULUCF categories under the Kyoto 

Protocol seems less likely to be comprehensive than the land-based approach implemented by the 

IPCC guidelines. This was reinforced by the limited amount of countries that chose to report 

emissions for all optional sectors under the Kyoto Protocol (Iverson, Lee, & Rocha, 2014). 

Canada’s opting out of the second commitment requirement of the Kyoto Protocol meant that the 

ability to partition emissions in the LULUCF sector was reduced to the requirements set out by the 

land-based managed land proxy suggested under the IPCC guidelines.  

Significantly, emissions reduction requirements under the Kyoto Protocol were considered legally 

binding economy-wide targets that held certain liabilities for countries that did not fulfill their 

commitments. This is juxtaposed against the UNFCCC reporting standards that require reporting 

of LULUCF emissions in national inventory reports only and does not mandate their inclusion in 

final inventory totals and are not legally binding requirements (Iverson, Lee, & Rocha, 2014). Part 

of the Kyoto Protocols intended solutions for the LULUCF sector was to include certain categories 

under the LULUCF sector, after designating assigned amounts of removals. This allowed for 

accounting practices that were subject to the specific rules of the Kyoto protocol. Essentially, if 
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inclusion of the LULUCF sector resulted in positive emissions (emission reduction, or increased 

sequestration) then there would be more room for emissions from other sectors in order to reach 

the commitment totals, with the opposite occurring if inclusion of certain LULUCF categories 

decreased removals and increased emissions (Iverson, Lee, & Rocha, 2014). Partially as a result 

of the Kyoto protocol, and Canada’s initial ratification, Canada still reports emissions and 

removals from reforestation, deforestation and afforestation in its national inventory totals. All 

other emissions from the LULUCF sector are reported for transparency, but not included in the 

accounting total.  
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Appendix D 

Tenure in Alberta - Forest Management Agreements 

Forest management agreements are generally the largest and are reserved exclusively for large 

commercial operators. The agreement is for an area of land usually deemed an FMU that is within 

a certain FMA. Forest management agreements are held for 20 years and can be negotiated every 

10 years as necessary. Reforestation is mandatory for the tenure holder however it is interesting to 

note that this is the only agreement that gives the responsibility of developing the Forest 

Management Plan (FMP) to the tenure holder (Government of Alberta, 2019f). This means that 

the government is relying on the company or operator who has purchased the tenure agreement to 

decide how they want to approach the forest area, and leaves questions as to if they are managing 

the forest in the public interest. The development of sustainable and practical FMP’s is important 

as the FMP helps inform the determination of the Annual Allowable Cut (AAC), reforestation 

protocols, operation ground rules and other key management decisions (Government of Alberta, 

2019f). In this case, a government representative in the form of the forest area manager must 

approve the companies forest management plan before any forest operations or activities can take 

place on the land. Individuals or companies that sign forest management agreements with the 

Alberta government are bound to manage the area of crown forest they a signatory to in a way that 

corresponds with forest management practices and methodologies determined by the government. 

In this way, holders of forest management agreements are liable to governmental standards of 

sustainability when it comes to forest management. From Alberta Forests Act Section 16(1)  

16(1)  The Minister, with the approval of the Lieutenant Governor in Council, may enter into a 

forest management agreement with any person to enable that person to enter on forest land for the 

purpose of establishing, growing and harvesting timber in a manner designed to provide a yield 

consistent with sustainable forest management principles and practices. 

© Alberta Queens Printer  
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Appendix E 

Tenure in Alberta - Coniferous and Deciduous Timber Quotas: 

There are two distinctions for timber quotas, Coniferous and Deciduous, and both carry 20-year 

terms that are renewable. These timber quotas can be purchased on either a volume or area basis, 

but FMP’s for timber quotas are embedded in Forest Management Area planning and must adhere 

to the protocols of the specified area’s FMP. From Forests Act Section 18(2)  

18 (2) When a timber quota certificate has been issued, the quota holder shall prepare, at the 

request of the director, a general development plan for the director’s approval with respect to the 

forest land for which the quota was issued. © Alberta Queens Printer 

Reforestation is mandatory if the timber quota is 10,000 m3 or greater, however if the quota is 

under 10,000 m3 the tenure holder can choose to reforest themselves or pay a reforestation levy 

to the Forest Resource Improvement Association of Alberta (FRIAA) who will then reforest the 

harvested area for the tenure holder (Government of Alberta, 2019f).  
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Appendix F 

Tenure in Alberta - Timber Permits  

Timber permits are smaller scale tenure agreements, they apply to commercial harvesting 

operations 5,000 m3 or smaller and community timber permits of the same size (Government of 

Alberta, 2019f). Due to the smaller harvest volumes, timber permits have a limited term of 1-5 

years, are not renewable and development of the forest management plan falls on the provincial 

government. If the timber permit is not part of larger timber quota agreement or forest management 

agreement, then a reforestation levy must be paid to FRIAA, who will undertake reforestation of 

the harvested area. Although timber permits are generally for much smaller land areas and timber 

harvests, in most cases holders of timber permits are required to submit operational plans to be 

approved by the government. Forests Act Section 22(3)  

22 (3) A holder of a timber permit shall, if requested by the director, prepare an operating plan 

for the holder’s first and each subsequent year of operation and have the plan approved by the 

director. 

 (Government of Alberta, 2019f) © Alberta Queens Printer  
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Appendix G 

B.C. Forest Licenses 

The Ministry of Forests, Lands, Natural Resource Operations and Rural Development (FLNRO), 

is a multifaceted government organization that oversees numerous natural resource regimes within 

the province including forests and related forestry operations. Forest License (FL) holders are 

granted the right to harvest set volumes of Crown timber within a timber supply area or tree farm 

license area. The majority of FL’s are granted for timber supply areas and have a maximum term 

of 15 years. There are two types of FL’s, replaceable FL’s which require the government to offer 

a replacement license anywhere between 5-10 years into the license term agreement, and direct 

harvest rights through a license specific AAC (Government of British Columbia, 2019c). 

Harvesting rights under non-replaceable FL’s are directed by a maximum total volume of 

harvested timber and also specify an AAC. Although they cannot be offered a license replacement, 

the term of a non-replaceable FL agreement may be extended in certain circumstances 

(Government of British Columbia, 2019c). Forest licenses are most often competitively awarded 

through auction-style bidding, however, the Minister (or other delegated official) can direct-award 

an FL to a First Nations community or community representative under section 47.3 of the Forest 

Act.  

The owners of forest licenses in B.C. take on significant forest management responsibilities 

regarding forest protection, road building operations, operational planning and reforestation 

initiatives. These responsibilities are tied in with signed tenure agreements that transfer the rights 

to forests in the assigned area from the public to private hands. As such, the owner of a forest 

license takes on the duty to maintain the economic and ecological integrity of the forests they 

operate in the public interest as directed by the government of B.C. and specifically the minister 

of forests and range. All forest harvest licensees are responsible for the preparation of a Forest 

Stewardship Plan (FSP), under the Forest and Range Practices act. FSP’ s are a key element of 

forest management plan regimes, and are a necessary provision to exercise harvest rights under 

forest licenses (Government of British Columbia, 2005). If the owner of FL fails to honour the 

conditions of the licensee agreement with the government, they will be subject to fines and possible 

criminal prosecution under the Forest Act. FL’s are responsible for meeting harvest practice 
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guidelines under not just the Forest Act, but also the Forest and Range Practices Act, and the 

Wildfire Act.  

Forest Act - Division 2 Section 15:  

(3) A forest license offered under this section must… 

 

…(b) be for a term equal to 

(i) 15 years, or… 

…(d) subject to takings, reductions and deletions authorized or required under this 

Act, specify an allowable annual cut that may be harvested under it equal to the 

allowable annual cut under the existing forest license, and 

 

(e) include other terms and conditions, consistent with this Act, the Forest and Range Practices 

Act, the Wildfire Act and any regulations or standards made under those Acts, set out in the offer. 

(Government of British Columbia, 2019c)  © Queens Printer Victoria, British Columbia  

http://www.bclaws.ca/civix/document/id/complete/statreg/02069_01
http://www.bclaws.ca/civix/document/id/complete/statreg/02069_01
http://www.bclaws.ca/civix/document/id/complete/statreg/04031_01
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Appendix H 

B.C. Tree-Farm Licenses. 

Tree-Farm Licenses (TFL’s) are area-based tenure agreements that grant companies holding them 

virtually exclusive rights to harvest timber and manage and conserve forests in a specific area of 

land (Government of British Columbia, 2019c). TFL’s allow a larger degree of private control on 

the land than do the more popular forest licenses, they give the licensee the responsibility for road 

building, reforestation, and general forest management planning in a specified area. TFL’s are 

long-term renewable tenure agreements with a 25-year term that is renewable. As long as the 

holder of the TFL has not violated any regulations or has been in This increases the control that 

private operations have on the forest land they are operating on with a TFL. Operators with TFL 

must still have their FMP approved by the Chief Forester in fulfillment of section 35.2 of the B.C. 

Forest Act. Considering the long-term nature of TFL’s and the large amount of forest area they 

can represent, strong relationships between the owner of the TFL and the Chief Forester are 

established and developed over many years. Under the Tree Farm License Management Plan 

Regulation section 35.2 of the B.C. Forest Act, and subject to approval from the Chief Forester, 

Forest Management Plans must be developed by the licensee and contain, among other provisions:  

“(c) the title, and a description, of each of the publicly available planning documents that are used 

to guide forest management and operations of the tree farm license holder in the tree farm license 

area, including 

(i) forest stewardship plans approved under section 16 of the Forest and Range Practices 

Act, 

(ii) landscape level plans, and 

(iii) plans required by independent forestry certification schemes; 

(d) A timber supply analysis that analyzes the short-term and long-term availability of timber for 

harvesting in the tree farm license area, including the impact of management practices on the 

availability of timber;  

(e) supporting documentation for the timber supply analysis referred to in paragraph (d) that 

includes;  

http://www.bclaws.ca/civix/document/id/complete/statreg/02069_01
http://www.bclaws.ca/civix/document/id/complete/statreg/02069_01
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 (i) inventories of the forest cover, terrain stability, recreation, visually sensitive areas, 

lakes, wetlands and stream riparian zones, ungulate winter ranges, wildlife habitat areas, old 

growth management areas, community watersheds, cultural heritage resources and 

archaeological sites in the tree farm license area,”  

(Government of British Columbia, 2019c)  © Queens Printer Victoria, British Columbia 

In addition, TFL licensees must disseminate information regarding their FMP for public review 

and comment after providing the FMP to the chief forester for review and approval. What is clear 

is that climate change and forest carbon mitigation are not among the values specified by TFL’s 

although numerous other values are addressed under the timber supply analysis requirement. 
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Appendix I 

Alberta Timber Management Regulations Section 100: 

 (1) Every person who harvests timber on public land shall   

(a) conduct timber operations in accordance with the approved annual operating plan and the 

rules referred to in subsection (2),…   

… (d) remove and manufacture timber as it is cut,   

(e) avoid excessive waste when cutting timber and manufacturing timber products,  

(g) dispose of all limbs, tops and other debris in accordance with the requirements stated 

in the Forest and Prairie Protection (Ministerial) Regulation,   

(j) avoid excessive damage to regeneration, advanced growth and residual trees, as those 

expressions are defined by or by the application of section 122.1.  

(2)  The Minister may establish rules respecting harvesting and reforestation operations 

for licensees and permittees. (Government of Alberta, 2019d) © Alberta Queens Printer  
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Appendix J 

Section 3.0 Alberta’s Timber Harvest and Operating Ground Rules 

1. Approved Forest Management Plan (FMP), including; 

a) Spatial Harvest Sequence (SHS) for first two 10-year periods  

b) Approved Road Corridor Plan  

2. Compartment Assessment (CA) – A CA shall be required when information or major issues 

are identified that in Alberta’s opinion, have not been addressed in the FMP. In the event that 

the SHS is deemed by Alberta to be inappropriate due to a significant change in circumstances 

since the approval of the FMP, a compartment assessment describing current issues, shall be 

required.  

3. General Development Plan (GDP) - The GDP gives a comprehensive description of a forest 

operator's proposed harvest strategy, road building plans, and reclamation operations for a five-

year period, and includes all licenses and permits. The GDP is used to guide integration of 

activities.  

4. Forest Harvest Plan (FHP) – The FHP is a map and associated report describing the laid-

out harvest plan.  

5. Annual Operating Plan (AOP) – The AOP describes the current year’s operations through a 

series of plans, programs or schedules that are submitted together, or individually on a schedule 

approved by Alberta. These plans, programs or schedules include:  

a) Operating Schedule and Timber Production Plan  

b) Forest Harvest Plans  

c) General Development Plan  

d) Compartment Assessments as required  

e) Reforestation Program  

f) Fire Control Plan  



 156 

g) Road Plan 

(Edson Forest Products, 2014)  
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Appendix K 

British Columbia’s Forest Range and Practices Act Section 5:  

Content of forest stewardship plan 

5 (1) A forest stewardship plan must 

(a) include a map that 

(i) uses a scale and format satisfactory to the minister, and 

(ii) shows the boundaries of all forest development units, 

(b) specify intended results or strategies, each in relation to 

(i) objectives set by government, and 

(ii) other objectives that are established under this Act and that pertain to all or 

part of the area subject to the plan, and 

(c) conform to prescribed requirements. 

(1.1) The results and strategies referred to in subsection (1) (b) must be consistent to the prescribed 

extent with objectives set by government and with the other objectives referred to in subsection (1) 

(b) (ii). 

(2) A forest stewardship plan must be consistent with timber harvesting rights granted by the 

government for any of the following to which the plan applies: 

(a) the timber supply area; 

(b) the community forest agreement area; 

(c) the tree farm license area; 

(d) the pulpwood area. 

(3) A forest stewardship plan or an amendment to a forest stewardship plan must be signed by the 

person required to prepare the plan, if an individual or, if a corporation, by an individual or the 

individuals authorized to sign on behalf of the corporation.  

(Government of British Columbia, 2002)  © Queens Printer Victoria, British Columbia 
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Appendix L 

Alberta Provincial GHG Emission Table by IPCC Sector – From 2019 Canada NIR 

 
(Environment and Climate Change Canada, 2019b) 
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British Columbia Provincial GHG Emission Table by IPCC Sector – 2019 Canada NIR 

 
(Environment and Climate Change Canada, 2019b)  
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Appendix M 

Alberta Timber Management Regulations Section 141.1 and 141.2 

141.1(1)  Except where this Part otherwise provides or unless otherwise authorized by the Minister 

pursuant to this Part, the holder of a timber disposition shall, within 2 years after the end of the 

year of cut of each area of public land cut, carry out such reforestation as, in the opinion of the 

Minister, will be needed to ensure that the reforestation standards will be met in respect of the 

area cut.   

(2)  The director may order the holder of a timber disposition who is to reforest an area of public 

land to reforest it to coniferous, deciduous or mixed wood standards.  

141.2(1)  Subject to section 141.1, the director may establish reforestation requirements, including 

procedures and methods to be used to determine whether or not an area of public land that is 

required to be reforested is satisfactorily reforested, the requirements for establishment surveys 

and performance surveys  and the methods and timing of conducting surveys under this Part. 

(Government of Alberta, 2017e) © Alberta Queens Printer  
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Appendix N 

Section 2.1 of Alberta’s Forest and Prairie Protection Act 

 

Responsibility for fire fighting expenditures  

2.1 (1)  For the purposes of any provision of this Act that entitles the Minister or any other 

person to reimbursement from any person responsible for a fire for the costs and expenses of 

fighting a fire or that requires any such person responsible to reimburse the Minister or any 

other person for the costs and expenses of fighting the fire,  

(a) the person who caused the fire,   

(b) the person who directed the lighting of the fire,   

(c) the person who was otherwise responsible for the fire,   

(d) the person who owned the land on which the fire began and does not establish that 

the fire ignited or was lit without that person’s consent, express or implied, and   

(e) the person who was in control of the land on which the fire began and does not 

establish that the fire ignited or was lit without that person’s consent, express or implied,  

 

are jointly and severally liable to the Minister or that other person, as the case may be, for the 

reimbursement of the costs and expenses of fighting the fire. 

(Province of Alberta, 2016) © Alberta Queens Printer  
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Appendix O 

British Columbia Industrial Burning and Backyard Fire Guide. 

 

Under the Wildfire Regulation, a Category 2 open fire is a fire that:  

• burns material in one pile not exceeding 2 metres in height and 3 metres in width; or,  

•  burns material concurrently in 2 piles each not exceeding 2 metres in height and 3 metres 

in width; or  

• burns stubble or grass over an area that does not exceed 0.2 hectares (less than 2,000 

square metres.)  

• is not a campfire.  

 

Persons may light, fuel or make use of a Category 2 open fire within one kilometre of forest or 

grassland when: 

 

• Doing so is, and will continue to be, safe;  

• There are no bans or other restrictions in place for doing so;  

• A fuel break (sometimes called a fire break) is established around the burn area. A fuel 

break is a change in fuel type or condition, typically a strip of land cleared to mineral soil 

to reduce the likelihood of the fire spreading;  

• While the fire is burning and there is risk of escape, the person  

• maintains the fuel break,  

• has an adequate fire suppression system available at the burn area,  

• ensures the fire is watched and patrolled by a person equipped with at least one fire-

fighting hand tool in order to prevent the fire from escaping, and 

•  ensures that the fire does not exceed the capacity of the people, fire-fighting tools, and 

heavy equipment that are on site in order to take timely action to prevent a fire from 

escaping;  (FLNRO, 2019)  
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Appendix P 

Forest and Prairie Protection (Ministerial) Regulation 

 

Section 6) Forest operations  

6(1) The holder of a timber disposition shall   

(a) reduce fire hazards created as a result of debris from the holder’s harvesting operation 

to a safe level by one or more of the following methods determined by the Minister:   

 (ii) skidding of tree lengths with limbs attached to roadsides or landings with subsequent 

limbing and the burning of all debris; 

(iii) burning slash placed in windrows and piles in accordance with directions of the Minister;                                                                                                                            

 (iv) broadcast burning in accordance with directions of the Minister;                             

 (v) crushing by heavy machinery to a standard acceptable to the Minister;                   

  (vi) limbing trees that are felled and scattering and making to lie flat on the ground the unused 

parts of the trees, including the limbs;                                                                  

(vii) any other method determined by the Minister, and  

(b) keep the area within 5 metres of the perimeter of the cut area clear of any accumulation of 

slash.  

(2)  The holder of the timber disposition shall comply with subsection (1) as soon as practicable, 

but no later than 12 months after the harvesting operation has been completed, unless 

otherwise authorized by the Minister. (Government of Alberta, 2017b) © Alberta Queens Printer 

2017 *1973 
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Appendix Q 

Annex I and Annex II Reporting Countries in UNFCCC 

The UNFCCC has grouped all ratifying member countries, referred to as Parties to the Convention, 

based on their relative economic strength and degree of commitment into Annex I, Annex II, and 

Non-Annex I reporting countries. Annex I Parties include industrialized countries who were 

members of the Organization for Economic Co-Operation and Development (OCED) in 1992 and 

countries described as Economies in Transition (EIT) including states like the Russian Federation 

and other Central and Eastern European States (UNFCCC, 2019d). Annex II Parties have an 

increased role in UNFCCC as they are required to provide financial and technological support to 

developing countries in order to help them adapt to climate change. Annex II Parties are all Annex 

I Parties, excepting those defined as EIT. Funding provided by Annex II Parties is channeled 

through the UNFCCC’s financial mechanisms (UNFCCC, 2019d). Non-Annex I Parties are 

developing countries that are considered vulnerable to the negative impacts associated with climate 

change. The convention emphasizes the need to increase activities and programs that respond to 

the needs and concerns of these countries and increase financial, social and technological 

investment to support these countries in achieving the long-term goals of the convention 

(UNFCCC, 2019d).  

As an industrialized nation and active member of the United Nations, Canada is an Annex I and 

Annex II Party under the UNFCCC. Canada has committed to work internationally to combat 

climate change through the United Nations. Canada’s obligations under the UFCCC as an Annex 

I, and Annex II country include:  

• Providing greenhouse gas emissions data on an annual basis; 

• Reporting on national progress in reducing net greenhouse gas emissions; 

• Providing financial and technical resources to developing countries, especially the 

poorest and most vulnerable, to assist them in combating climate change; and 

• Conducting scientific observations of the world's climate system and research on climate 

change and its impacts (Government of Canada, 2015).  

Annex I reporting Parties are responsible for installing stringent national emission reporting 

standards that document Greenhouse Gas (GHG) emissions over multiple anthropogenic sectors, 
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and to meet this obligation Canada submits an annual inventory of its GHG emissions, reporting 

removals and emissions of direct GHGs (carbon dioxide (CO2), methane (CH4), nitrous oxide 

(N2O), perfluorocarbons (PFCs), hydrofluorocarbons (HFCs), sulphur hexafluoride (SF6) and 

nitrogen trifluoride (NF3)) from 5 distinct sectors, (Energy, Industrial processes and product use, 

Agriculture, Land Use, Land Use Change and Forestry (LULUCF) and Waste) to the UNFCCC. 

The GHG inventories include all years from the base year (1990) until two years before the report 

is due (UNFCCC, 2019c).  

 




