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Forest Fragmentation and Forest Loss  
   

Introduction: 
  
Forest fragmentation and forest loss are two important issues occurring in land-use planning 
(1). Forest loss simply refers to the conversion of forest land to other land uses such as the 
development of cities, the conversion to agricultural lands or the construction of electricity 
lines and hydroelectric infrastructures for instance (1). Forest fragmentation consists in the 
formation of several patches or small blocks within the forest, which vary in size and 
isolation. The formation of these patches can be linked to forest practices and to the system of 
roads associated with them. Fragmentation can either occur naturally, by the action of fires, 
pest insects or windfalls, or artificially by human activities (4). The impacts of management 
practices through forest loss and forest fragmentation can be evaluated according to three 
criteria: 1) the total loss of forest, 2) the size of patches, and 3) their isolation. These criteria 
reflect the severity of the decrease in biodiversity observed as a consequence of forest loss 
and fragmentation (4). Understanding these impacts is essential to make better forest 
management decisions. 
  
Forest Loss: 
  
Forest loss can be highly detrimental to biodiversity since it is clearly associated with a loss of 
habitat for forest organisms. It also increases competition for resources in the remnant areas as 
well as threatening some species that lose breeding and foraging territories. This will be 
mostly affecting endemic species that occupy very restricted ranges. Therefore, forest loss is 
responsible for the decline of many animal populations, notably in birds (3). This is not only 
due to a decrease in the availability of resources, but to predation and nest-robbing as well. 
For instance, bird’s nests that are closer to open areas are more visible and thus, more 
accessible to predators (3).  
  
Forest loss also impacts the amount of carbon stored in the landscape. In fact, the 
photosynthetic carbon dioxide uptake ability of plants allows a forest to sequester great 
amounts of carbon into its biomass (8). Forests can store more carbon than any other land use 
and forest loss is then associated with a release of carbon dioxide into the atmosphere, which 
contributes to global warming (8).  
 
Forest loss is also related to a loss in vegetation. Each forest is characterized by a particular 
cover type and forest loss is then associated with the loss of plant species growing in those 
forests. 
  
Forest Fragmentation: 
 
The Size of Patches:  
  
The size of patches is another concern forest companies have to consider. Whether small and 
clustered patches are better for the conservation of biodiversity than larger, dispersed patches 
is context dependent and this needs to be assessed on a case to case basis. For instance, some 



species feeding accordingly to a broad diet seem to be favored by the formation of small 
patches whereas other species, such as the caribou, need very large patches of land in order to 
survive wolf predation. Similarly, it is thought that many species of birds will eventually go 
extinct in the future due to the presence of small patches in the Canadian forests (5). In fact, 
reduced habitats may not be large enough to sustain whole populations. Plants are also greatly 
affected by the size of patches (1). Actually, an increased fragmentation, resulting in the 
formation of several small patches, exposes the vegetation on the borders to the edge effects, 
which represents the interaction between the components of two adjacent ecosystems (1). An 
increased fragmentation also creates ideal survival conditions for invasive species that will 
invade the forest and disturb great amount of habitats, hence decreasing natural biodiversity 
(1). However, the impact of invasive species on biodiversity is not exclusively attributed to 
fragmentation, but to human activity as well (see section 1.f). Forest planning should then 
recognize the negative effects of invasive species, and thus seeks for ideal sizes of patches 
reducing those effects. 
  
Currently, studies have shown that forest loss is more likely to have an impact on biodiversity 
than changes in the forest configuration. However, in areas where 70-80% of the forest is 
logged, the forest configuration then becomes more of an issue and must be managed (7).  
Facing either of those situations, forest planning should assess if the area they want to log is 
large enough to sustain the local biodiversity, or if they need to rearrange the forest 
configuration in the case where more than 70% of the area would be logged (7).   
  
An increased fragmentation may enhance the edge effect, which can be defined as the 
interaction between the biotic (or living) and abiotic (non-living) factors of an ecosystem that 
is influenced by an adjacent ecosystem (7). Changes in the abundance and distribution of 
species are classified as biotic effects and may consist of the windthrow of trees or the 
increase in biomass of a certain species on the edges for instance (7). On the other hand, 
abiotic effects encompass all the physical characteristics altering edges (7). For instance, 
edges resulting from a clear-cut harvesting system will tend to produce conditions, within the 
uncut forest, which are drier, warmer and have higher light intensity than in the forest of the 
interior of the patch, leading the forest organisms exposed to a totally different environment 
(7).  
  
Another question may arise concerning which harvesting system should be adopted to 
compensate for the edge effect. In fact, the biggest problem results in choosing between 
clearcutting and selective cutting. Large clearcuts are detrimental to some species that will not 
cross large empty areas, but beneficial to other species that will experience less edge effect. 
On the opposite, selective cutting may enhance connectivity among patches, and thus may 
increase contacts between patches, but selective cutting can also enhance the edge effect at the 
same time since forest organisms are exposed to more edges.  
 
The formation of corridors can be a successful land-using plan since they augment the 
connectivity among patches, hence increasing movements of forest organisms through patches 
(7).  However, corridors may be the wrong solution in highly fragmented areas where the 
effects from habitat loss counterbalance those gained from corridors. Here, the size of 
corridors is crucial since it has to be large enough to sustain breeding or over-wintering 
populations for instance. However, increasing the connectivity among patches can also 
enhance the spread of invasive plant species.  
 
  



Patch Isolation:   
  
Isolation simply refers to how far forest patches are from each other (4). The degree of 
isolation of different patches will have a great impact on the forest connectivity.  As an 
example, animals that are unable to move from one patch to another will see their own fitness, 
or their capacity to produce offspring in a particular environment, decrease by the mean of 
several factors. For instance, the breeding success of migratory birds was proved to be 
affected by isolation (3). These birds tend to look for patches inhabited by birds of the same 
species (3). If the patches they settle in lack other individuals, their reproductive success will 
decrease (3). Moreover, a reduced connectivity between patches will lessen the number of 
genes that are exchanged between individuals of the same population, which will tend to stay 
on the same patch due to restricted movements. This population may then be subjected to an 
increased inbreeding (breeding between two close relatives of the same species) rate and, 
consequently, to an increased chance of becoming extinct by natural catastrophes such as fires 
or diseases. How populations respond to isolation is, however, species-specific and 
management approaches should address the ability of concerned species to move within the 
ecosystem in which they belong before decisions are made (7). Another management 
approach would be to reduce the construction of roads to access logged areas since they act as 
fragmentation agents for many species that prefer to stay within their patch instead of crossing 
potentially dangerous roads.  
  
Conclusion: 
  
In conclusion, both forest loss and forest fragmentation have impacts on biodiversity.  Forest 
loss increases the competition among species as well as reducing the amount of land used for 
breeding and foraging. On the other hand, some species can be advantaged by forest 
fragmentation if they feed according to a broad diet. Forest-planning has to assess forest 
fragmentation on a case by case basis, since species react differently to diverse sizes of 
patches and to various degrees of isolation. Finally, forest-planning should aim for the 
formation of artificial patches which would emulate those from natural occurring 
fragmentation. Here, we provide a list of questions that would clarify those points: 
 
1) How forest companies plan to manage forest loss and what proportion of land is converted 
to other uses? (i.e. roads, building sites, infrastructures, etc.) 
 
2) Is there any species at risk in the area (i.e. endangered or endemic species) and if so, how 
forest companies intend to protect those species? 
 
3) What kind of forest configuration is adopted and how forest companies deal with the edge 
effect? 
 
4) How forest companies plan to maximize connectivity among patches? 
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Final version 

Natural disturbance-based management 

Introduction   

           Forests are shaped by natural disturbances that modify their structure and composition 
over time. Some disturbances may act at very small scales, such as windfalls or defoliator insects 
that create gaps in a forest canopy. Others can have wide-ranging effects: insect outbreaks 
sometimes devastate entire stands of trees, and large wildfires occasionally burn hundreds of 
thousands of hectares of forest. Disturbance is part of the ecology of unmanaged forests. Forest 
organisms are adapted, in various ways, to the types of disturbances that have historically 
influenced their habitats. 

Natural disturbance-based management seeks to reproduce the range of natural variation created 
by natural disturbance regimes. It is based on the premise that the native biota of forests have 
evolved with the natural disturbance regime of their forest habitat. They will thus be better 
equipped to cope with the changes associated with forest management if these mimic natural 
disturbances. Although it can have implications for fine-scale management of forest stands, 
natural disturbance-based management is mostly a landscape-level, ‘coarse-filter’ approach to 
protecting biodiversity and essential ecological processes of forest ecosystems.  

            There are several ways in which logging practices can emulate natural disturbance 
regimes. The logging method (such as clear-cutting or selection cutting), the rate of harvest, the 
size, shape and proximity of patches, as well as the types and amount of biological materials left 
on site after harvest (such as seed trees and woody debris) can all contribute to mimicking 
natural disturbance regimes. The ways in which natural disturbance-based management can be 
applied to Canadian forests are discussed in this paper. More particularly, the focus is on the 
frequency, spatial pattern and intensity of natural fire regimes, a key disturbance agent in many 
forest ecosystems. The major challenges associated with this management approach are also 
outlined.   
   
Fire regime as guide for sustainable forest management   
   
           Emulating the frequency of natural fire regimes may at first appear straightforward: the 
rotation age used for all forest stands – that is, the frequency at which stands are harvested – 
simply has to match the length of the fire cycle of a given region. A fire cycle corresponds to the 
average time required for an area to burn under natural conditions. In fact, the results of this 
technique differ sharply from those produced by natural fires. When a same rotation age is 
applied uniformly to all forest stands, no stands older than the rotation age are left. Under natural 
fire regimes, however, the random occurrence of fires over the landscape creates an uneven age 
distribution in which there will always remain a proportion of stands older than the fire cycle 
length. Applying a uniform rotation age to forest stands poses problems because species relying 
on habitat features associated with older forests may be excluded from the landscape if they 
cannot survive in other less-suitable habitats.  

 Two strategies can be adopted to reproduce more closely the age distribution created by 
natural fire regimes. Forest stands can be subjected to different rotation ages, some longer than 



the length of the fire cycle. This, however, may reduce the amount of merchantable timber that 
can be harvested, especially in regions where the fire cycle is longer than the age at which trees 
begin to lose commercial value. Another option is to manipulate forest structure at the landscape 
level to reproduce the age composition created by fire regimes. This can be done by dividing 
forests into three cohorts, each representing a set proportion of the forest area. The first cohort is 
clear-cut (even-aged management), mimicking the effects of intense forest fires. The second and 
third cohorts are subjected to various degrees of selection and partial cutting (uneven-aged 
management), reproducing the natural patterns of succession and gap dynamics created by 
windthrows, diseases and insects in older forests. In regions where natural fires are rare, uneven-
aged management should be predominant. Publications (see below) provided by the Sustainable 
Forest Network (SFM) provide information on fire cycle length and percentage of forest area to 
be included in the first cohort for major regions of Canada.   

            The spatial pattern of fires includes their size and distribution over the landscape. The 
size of natural fires usually ranges from very small (less than 100 ha) to extremely large (over 
100 000 ha), with small fires generally more numerous than large ones. Closely reproducing 
natural fire regimes thus involves harvesting trees in patches of a large range of different sizes. 
This creates spatial diversity over the landscape and helps to maintain biodiversity: species 
thriving on edge habitats will prefer areas with numerous small patches, while forest interior 
species such as Caribou will prefer large patches with fewer edges. It is also important to keep in 
mind the potential negative impacts of fragmentation on forest ecosystems when determining 
patch size patterns (see section on fragmentation).  

            Concerning the distribution of fires over the landscape, there is no evidence that fires 
tend to be clustered in a given area. A precautionary approach is thus to maximize the distance 
between adjacent cut patches in order to reduce to a minimum the accumulation of impacts from 
neighboring patches. By juxtaposing even-aged and uneven-aged management in complex 
spatial patterns, forest managers can mimic the mosaic of forest age structure created by natural 
fires.   

            The severity of a forest fire usually varies considerably within a burned area. While only 
about 5% of the initial forest typically remains intact, up to 50% of stands are only slightly 
affected. These low-severity zones provide seed trees that help regenerate burnt areas and habitat 
shelters for forest organisms. Lightly affected zones are usually distributed over the entire burn 
and typically surround the untouched forest parcels. All of these patterns can be mimicked by 
forest management. Lightly burnt areas can be reproduced by practicing various levels of volume 
retention (leaving a proportion of trees on site) and intact forest islands can be left within 
partially cut areas. To minimize economic losses, a portion of the retention trees can be collected 
a number of years after harvest.   

Challenges and key points for discussion   

            Natural disturbance-based management offers great opportunities for preserving the 
natural diversity of forest ecosystems. There are, however, two major set of challenges 
associated with this approach. First, it is not clear whether natural disturbance-based 
management is always effective in protecting forest organisms. The more dispersed cutting that it 
involves often results in wider road networks, which can be detrimental to many forest species 
because of increased road kills, predation and other factors related to fragmentation (see section 



on fragmentation). Also, it is never possible to perfectly reproduce the effects of natural 
disturbances. For example, an important issue to consider is that certain forest species require 
specific conditions associated with post-fire habitats that are not normally created by harvesting 
activities. For example some beetles specialize on charred organic matter, and certain 
woodpeckers need an abundance of burnt snags for nesting and foraging. These conditions can 
only be mimicked to a certain extent by harvesting practices. Further, fires usually burn mostly 
foliage and small branches, which are high in nitrogen, while forest harvesting removes wood, 
which is high in calcium and contains most of the trees’ carbon. The impacts of two types of 
disturbance on forest nutrients and carbon budget will thus inevitably differ. It is important to 
discuss whether forest management is intended to replace completely disturbance regimes 
(although some degree of natural disturbance will always be inevitable), or if certain portions of 
the landscape will be allowed to experience fires or other disturbances. Care must be taken to 
ensure that timber harvest is not merely added to natural levels of disturbance. 

            The second set of challenges includes social acceptability and economic feasibility. For 
example, clear-cutting hundreds of thousands of hectares of forests to mimic the largest wildfires 
would probably not (and should probably not) be considered acceptable. Maximizing the 
distance between cut patches may also not always be suitable: local communities may prefer that 
the harvest be concentrated in a single area rather than dispersed over the entire landscape. Also, 
where much of the forest is privately owned, it may be difficult to obtain the cooperation of 
individual landowners to achieve large-scale management and scheduling of harvest. Finally, it is 
important to consider that making a transition to disturbance-based management could involve a 
decrease in timber supply. The distribution and size of patches would have to be carefully 
planned to limit the total amount of disturbance to natural levels, constraining harvest relative to 
traditional practices. 

Conclusion    

 Natural disturbance-based management is a promising tool that can help us to conserve 
the biodiversity of forest ecosystems. It can serve to mimic the frequency, spatial pattern and 
intensity of natural disturbances, creating habitat for the species adapted to those landscapes.  It 
is important to keep in mind, however, that it may be neither feasible nor desirable to replicate 
perfectly the effects of natural disturbances. The goal is rather to gain insight from natural 
disturbance regimes in order to draw the dynamics of managed forests closer to those of 
naturally rich ecosystems. 
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Andrea Jilling 
 
 
Maintenance of Populations and Communities over time  
 
Introduction 
Diversity of life is a foundation for a sustainable forest ecosystem but it is frequently a 
complex concept to wholly understand. Environment Canada defines biological diversity 
as “the variability among living organisms from all […] ecosystems and the ecological 
complexes of which they are part; this includes diversity within species, between species 
and of ecosystems.”1 Species, which refers to all forms of life—animals, plants, 
microbes, bacteria and fungi—are continually adapting and evolving in response to 
reoccurring natural disturbances. Meanwhile, they are contributing to the dynamic nature 
of biodiversity. However, when humans interrupt this natural evolving and adapting 
process in the way of forest harvesting, organisms may respond in unpredictable ways. 
This may have unwanted negative consequences for ecosystem functioning as a whole.  
 
Collectively, all organisms of a forest ecosystem—or any ecosystem for that matter—
contribute to the overall resilience of the system. Resilience, in this sense, means the 
capacity of a community to withstand disturbances, both natural and human-related.2 This 
ensures that given a natural disturbance some populations are able to cope better than 
others providing an ecosystem with the chance to self-repair and rehabilitate. In the 
context of forestry, this means forests with a wide variety of species are more likely to be 
able to respond to disturbance than forests with only a few species, particularly forests 
that have already lost many species due to human activity. Inappropriate forest 
management practices have the potential to significantly reduce biodiversity without a 
concern for the maintenance of populations and communities. Approaches such as 
selective logging or clear-cut logging have the potential to greatly reduce the biological 
diversity of a site depending on the ecosystem where it is applied. Thus, it is very 
important to address the question of how to maintain populations and communities over 
time in the face of human-induced disturbances such as logging.  
 
    We discuss how to differentiate populations and communities in an ecological context 
and how both relate on a variety of spatial and temporal scales. Forest management can 
focus on either the landscape or species level when trying to understand and preserve 
ecological interactions. In isolatio, selection one of the two approaches have both been, at 
times, immensely successful and totally disastrous in protecting forest ecosystems. It is 
generally felt that consideration of the ecological processes occurring at both the grand 
and more local, species scale is essential for the sustainability of populations and 
communities in a forest ecosystem.  

Populations vs. Communities 
    First, it is necessary to understand the difference between populations and 
communities. A population is typically defined as all individuals of a species at a certain 
location and a given time. A community, on the other hand, refers to populations of all 
species in a certain place and time as well as their interactions.3 There is an ongoing 



interaction both among members within a population but also between species of an 
entire community in a forest. It is essential to discuss the impact a forest management 
approach may have on the interactions between communities and populations.  
   
Ecological Processes Function on Multiple Scales 
    There are many possible ways forest companies can approach the question of how to 
maintainnatural levels of biodiversity. These impacts that forest managers should 
consider function on multiple scales in time and space. By this we mean that some 
disturbances may provoke a detectable response in a small, sensitive population of a 
species whereas others may have a more widespread effect on the landscape as a whole.    

Species-level Approach 
    There are many benefits in understanding how forest-associated species impact and/or 
are impacted by environmental change. For example, some sensitive populations of a 
certain species of resident animal populations may experience losses due to commercial 
logging. For this to be avoided, a small-scale provision should be adopted. This involves 
careful consideration as to what to define as a critical habitat for the sensitive population 
of interest and then what to delimit as a protected area. Just as well, the presence of 
“keystone” or focal species may have a strong influence on the planning for species 
conservation. Keystone species are perceived as populations that have a strong role in 
ecosystem functioning but may only be present in small numbers. “This importance 
comes from their unique habitats and interactions affecting the system as a whole, rather 
than only affecting the species that they directly interact with. Removing or adding 
keystone species to a community can result in enormous changes to the rest of the 
community through the effects they have on other species. The resulting cascade of 
interactions can have drastic effects on the ecosystem”4.  
 
    If a species that could be characterized as keystone is dominant or even present in an 
area of interest, any applied management scheme must be sensitive to these populations. 
A certain species of tree may be responsible for creating conditions that are important for 
other populations of species as well as sustaining many physical and biological cycles of 
an ecosystem. For example, the Whitebark Pine, common to high elevation forests of 
western Canada, has a vital role ecologically in that it stabilizes steep slopes and is relied 
upon by many mammals5. Attention should not only be on vegetation, however. Many 
animals are sensitive to logging operations and their populations may be severely 
threatened if their behavior is not understood properly. For example, a group of 
researchers observed that in the boreal forest stands of western Newfoundland, there was 
a predator response on the eggs of forest-nesting songbirds following fragmentation6. 
They found that populations of the predator bird species rose at a rate that exceeded that 
observed following natural fragmentation. In a different study that assessed the long-term 
effects of forestry on birds of eastern Boreal forest found that many sensitive species are 
in fact resident nesters and commercial forestry is a significant threat to their 
sustainability7.  

Landscape-level Approach 
    In addition to understanding how individual populations of species may be affected, it 
is important to determine how the landscape as a whole will change following human 



activity. Many chemical and biological cycles are in a delicate balance in a natural 
ecosystem and if an external disturbance inhibits or harms one, many others will 
inherently be affected.  
 
    A focus on protecting habitats and thus all the species that use those habitats, is known 
as a landscape approach to species conservation. It is founded on broad classifications 
based on vegetation communities, landforms, climate, etc. In other words, a landscape is 
assessed using easily measurable attributes7. One common way of applying landscape-
level planning to forest management is through the emulation of natural forest regimes.  
This topic is covered more in detail in section (Refer to section on Management in the 
context of natural disturbance regimes) but the fundamental idea here is that by 
reproducing as best as possible the effects created by natural disturbances, forestry will 
have a minimized effect on biodiversity overall. The main objective here then is to focus 
attention on protecting a naturally occurring trend responsible for sustaining the 
resilience of an ecosystem.   
       
Conclusion 
Biodiversity is perhaps one of the most complex and important issues to consider in the 
context of ecological sustainability. Forestry practices have an enormous potential to 
threaten the biodiversity of ecosystems and we proposed in this paper a plausible way to 
approach the topic. Specifically, we discuss the question of how to maintain populations 
and communities over time. We highlighted the importance of understanding the variety 
of scales in an ecosystem and the different ways of approaching landscape planning: 
either with a coarse-filter or fine-filter.  
 
 
Some possible questions to consider: 
 
-Are there any sensitive or keystone species in our forest region of interest? If so, what 
kind of monitoring has been done that would be indicative of its behavior over time? Do 
we know the habitat needs of these focal species and if so, what is being done to manage 
it? 
-What are the any natural disturbance regimes or patterns that can be mimicked in this 
area?  
-Are there species that are only found in certain types of habitats particularly likely to be 
affected by logging activities? (Eg, old-growth specialists, wetland specialists) 
-Do protected areas represent all different habitat types found in our region? 
-What are the natural patterns of disturbance in our area? 
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Local and Regional Protected Areas and Integrated Landscape Management 
            By Audrey Bernier and Kreg Millar 
  
Biodiversity is declining worldwide, and the principal cause of this is the degradation and loss 
of habitat. One strategy put forth to address this issue is the creation of protected areas. A 
protected area, according to the IUCN (International Union for Conservation of Nature), is ‘an 
area of land and/or sea especially dedicated to the protection and maintenance of biological 
diversity, and of natural and associated cultural resources, and managed through legal or other 
effective means’. Although the establishment of protected areas is a step in the right direction, 
they cannot singly resolve the issue. A shift towards more sustainable forest management 
practices is also required. In Canada, one framework that exists to achieve such ends is called 
Integrated Landscape Management (ILM). ILM is based on the integration of industries, 
governments, local communities and other stakeholders into a regional-scale approach to 
planning, conservation, and management of the land.  
  
Why a protected area? -Of forests and ecosystem services  
The creation of protected areas is a powerful tool for reaching many conservation objectives. 
Protected areas have proven very successful in protecting rare or endangered species, 
preserving specific habitats or breeding grounds for migratory birds, and ensuring the long-
term function and health of ecosystems (see Discussion Item 1.k). One could perceive that 
setting a piece of forest aside for protection solely equates to a loss of timber and economic 
potential. However, this view does not credit all the other ecosystem services that forests 
provide us with. According to the Millenium Ecosystem Assessment, these services are of 
four kinds: 1) provisioning services, such as timber, food, metals or hydrological power; 2) 
regulating services, such as the regulation of climate, precipitation, and the control of pests; 
3) supporting services, such as nutrient cycling or soil formation; and 4) cultural services, 
such as recreational or spiritual activities1. 
   
It is easy to calculate the economic value of the timber, metals, and hydrologic power that we 
exploit from a forest. It is much harder however to put a value on all of the other ecosystem 
services that forests provide, even though they may be of greater value. Protected areas allow 
us to preserve the dynamic nature of forests that is of great importance from both an 
ecological and economical perspective. A famous example is that of the city of New York, 
which protects thousands of hectares of land within the two watersheds that supply drinking 
water to the city. A study showed that getting water naturally purified by the forest for free 
was more beneficial economically than allowing development on the land, thus justifying its 
protection2.  
  
Protected areas as education tools 
Protected areas can also provide educational opportunities. We protect only that which we 
love, and we love only what we know. National Parks and other types of protected areas offer 
people the opportunity to go experience the outdoors, learn about nature, and appreciate 
beautiful landscapes, in our ever urbanizing world. Such education provides a stronger 
foundation for success in conservation and sustainable development endeavors.  
  
Different types of protected areas 
Not all protected areas fully restrict exploitation. The IUCN defines many types of protected 
areas, with varying degrees of allowable human activity (timber extraction, hunting or 
recreation for example). In Canada, the most well known are the National Parks. They 
constitute category II: Ecosystem conservation and recreation, and permit recreational 



activities but not resource extraction. These categories vary from zones of Strict Protection (I) 
to Managed Resource Protected Areas (VI), where sustainable forms of forestry or other uses 
are allowed3. Local and regional protected areas of various types are created in such a way to 
complement each other on the protection of different species and ecosystems (see Discussion 
Item 1.k). The CSA standard requires of forestry companies that they respect sites designed as 
protected by governments. They must also identify zones of special biological significance 
within their DFA in order to implement management strategies that will ensure their long-
term protection (CSA SFM Element 1.4).  
   
The need to go further: Integrated Landscape Management  
As stated above, protected areas have limitations in their ability to preserve biodiversity and 
ecosystem processes. Taking an Integrated Landscape Management (ILM) approach can help 
us limit the impacts of resource exploitation. ILM involves including the industries (mining, 
forestry, tourism, etc), governments, and all regional stakeholders (i.e.- ecological 
organizations, local communities, Aboriginal Peoples and the general public) into the 
decision-making process. Protection, development and exploitation then occur in a more 
coordinated manner, thus reducing economical and ecological costs. ILM is about planning 
ahead at the larger landscape scale, evaluating risks and ways to reduce them, and making the 
best use of everyones’ contribution and of the resources while limiting wastes. It involves 
tracking ecological changes, trade-off analyses, the consideration of nature’s limits 
(thresholds) and feedbacks (amplification or slowing down of processes), and the use of Best 
Practices.  

The cumulative impacts of multiple exploitation projects taking place in the same area can be 
irreversible. However, individual companies are often not seeing the bigger picture and act in 
isolation from one another. As a result, no one takes responsibility for the consequences 
which are most often unforeseen. ILM evolved as a response to such situations. 

 Examples of ILM approaches  

A Long Term Access Plan is one example of an ILM practice in forestry. It involves the 
planning of all the access routes that will be needed to access the timber resource in the long 
term. This plan can then be shared with other users such as the energy and mining industries, 
in order to limit the amount of roads built in the forest, and therefore prevent further 
fragmentation (see Discussion Item 1.a). Fish and water monitoring can also be coordinated 
between companies in order to not waste time and money redoing the same surveys for 
different projects. The integration of protected areas into the regional management context is 
another way of optimizing the protection of species requiring larger territories. ILM facilitates 
the synchronization of management and stewardship. 

These cases all demonstrate that through the collaboration of different resource users, 
economic efficiency and ecological protection can both be enhanced. ILM, as much as the 
successful protection of areas, calls upon strong public and political support and participation, 
good teamwork between various industrial and social sectors, and most of all the planning and 
risk assessing of any endeavors before implementation.  

  

Discussion questions 

-What percent of your DFA is protected? What are the other protected areas in your region? 
Would some ecosystems or species require additional protection? 



-What are the regulations or policies concerning protection in your region? How does the 
forestry company address them? 

-What are the other industries in your area and what is being done by the forestry company to 
take them into account in their planning? 

-What could be the cumulative impacts of all the industries present in your region? What is 
being done to address these? By whom? 

  

Additional sources of information: 
  
National System Planning for Protected Areas; Best Practice Protected Areas Guidelines No. 1. 
http://data.iucn.org/dbtw-wpd/edocs/PAG-001.pdf
  
Hinterland Who's Who: Issues and Topics: Environment Canada’s Protected Areas Network 
http://www.hww.ca/hww2.asp?pid=0&cid=4&id=231
   
Establishing a protected area network in Canada's boreal forest: An assessment of research needs 
http://www.ontarionature.org/enviroandcons/protected_areas/PAToolkit/19ProtectedAreaNetwork.pdf
  
Integrated Landscape Management: Applying sustainable development to land use.  
http://www.acr-alberta.com/Portals/0/projects/ilm/nationalilm.doc
  
Integrated Landscape Managementt: a win-win solution 
http://www.acr-alberta.com/Portals/0/projects/ilm/ilmwinwin.pdf
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Silvicultural regimes and tools
by

Christine Beaumier and Audrey Bernier
 

Silviculture is defined as the “art and science of controlling the establishment, growth, 
composition, health and quality of forest vegetation to meet diverse needs and 
values.”1 A silvicultural system is a planned program of treatments that includes different 
manipulations throughout the lifeof a wide range of forest stand.The application of 
such techniques has the potential to create diverse habitats suitable for a broad range of biota. By 
definition, silvicultural treatments are the tools for channeling stand development to meet 
specific or multiple objectives. Selection and application of silvicultural measures require 
management to identify the specific objectives they want to meet on a given forest. Such goals 
will vary depending on the ecology and the history of the region. Managers must also be 
concerned with how their choice of silvicultural treatment(s) will affect the overall integrity of 
the forest system they are working in. A way to address such complexity at the stand level has 
been to try and emulate natural disturbance patterns seen in nature using silvicultural techniques.  
There are two broad categories of stand systems. First, an even-aged forest, produced by a stand 
replacing event such as a fire or a clearcut, generally has one age class and a uniform forest 
height. Second, an uneven-aged forest, a stand altering event such as that caused by root disease 
or a selection cut, differs in age, height and diameter of the tree.  
   
Even-aged distribution systems1 

On one extreme side of all those systems lies the clearcut type in which all trees are cut 
at the same time.Regeneration occurs almost immediately following the cut, making all of the 
trees about the same age. Many other systems derived from the clearcut system include theseed 
cut tree system, the shelterwood system, and the variable retention system. In the seed cut tree 
system, regeneration is achieved by retaining trees in the cut stand, and keeping trees with 
desirable traits to seed the future crop. In a shelterwood system, roughly 25% of the trees are left 
uncut to provide protection for the regenerating forest against snow, wind and extreme 
temperatures. While in the variable retention system,individual trees or groups of trees are left to 
provide structural diversity and a long-term nutrient supply to the regenerating forest. This 
system (including many variations of it) is one of the most used in these days in the clearcut 
sites.  
The use of even-aged systems often have significant environmental impacts such as extreme 
changes in temperatures, a decrease in humidity and an increase in light for growth.Since more 
water will reach the soil, the leaching of nutrients and water will tend to increase, potentially 
creating changes to the timing and flow of water. The removal of the trees will reduce nutrients 
and water demand promoting the growth of species that can grow fast (such as jack pine) to take 
advantage of this high resource.Clearcutting has the power to create the greatest degree of 
ecological change in ecosystems. These changes may be beneficial or negative to the forest and 
for the management objectives of the forest.  
 
Site preparation   

Seedbed and planting spot preparation are commonly practiced before a favorable even-
aged regeneration. Such soil treatments include mechanical, chemical and fire prescription.2 To 
prepare a site from sowing or planting depends largely on the condition of the soil, its vegetal 



cover on top, the local climate and to some extent on the species to be planted in it.Site 
preparation is costly but it is a far less expensive exercise with fewer environmental implications 
than not getting it right, and having to replant areas that had poor early survival.  
Most of the treatments used for site preparation improve drainage, make a well-aerated planting 
site, and increase the rooting depth and early growth. But the negative impacts of soil treatments 
are largely related to the soil productivity (See soil productivity section).  

 
Regeneration

Even-aged systems are often reforested using planting. However, if adequate seed is 
available on site, natural regeneration is more likely to reforest the area. Artificial regeneration 
may be more expensive than natural replacement, but when it is cheaper, it is not necessarily 
more economical. Planting is considered to be a more assured means of regeneration and 
promote more uniform stocking. However, as planting stock does not always survive, the 
assumption of assured regeneration using planting may sometimes prove to be wrong. 

 
Weed control 
 Competition from vegetation is one of the most significant causes of stunted growth and 
mortality in planted seeds. Therefore, subsequent interventions after planting may be necessary 
such as weed control.It can be in achemical form like herbicidal application or as mechanical 
such as thinning. 
 
Uneven-aged distribution systems1 

On the complete opposite hand of the gradients from clearcuts, there is the selection cut 
system in which only the mature trees are cut, leaving a chance for the young trees established 
beneath the canopy grow. This system gives a forest structure that differs significantly in tree 
age. Different variations can occur from a selection cut such as single tree selection cut systems 
where one removes single trees of varying age classes throughout the stand. Alternatively, group 
selection cut systems result in uneven-aged stands of trees with pieces of even-aged trees 
throughout the cutting area. 
The impacts of selection systems are more shade, less extreme temperatures and high 
humidity. Used properly, this system will also promote species that can tolerate shade and 
competition, such as black spruce. In this case, natural regeneration must be beneficial for this 
type of systems, meaning that no site preparation is needed. Caution must be exercised not to 
“high-grade” forests by harvesting trees of high commercial value leaving behind only the low 
value species. Also, high traffic will be more significant than even-aged systems since the 
construction of side roads is distributed over a larger area to accumulate a similar volume.  
 
Summary

 
Since all systems have their positive and negative impacts, it is important to choose the 

right silvicultural system depending on the objectives of the management, the ecology of the site, 
the existing tree species in the area, as well as the other desired species in future forests. Any 
system can be inappropriate if wrongly applied. When there is an inappropriate use of approach 
or technology, negative impacts generally occur. Research will also provide more knowledge and  

 



experiences to companies in order to help them meet additional objectives.It is important that 
foresters determine treatments that are most appropriate while considering existing site qualities 
and conditions. 
 
Discussion questions: 
What are the silvicultural regimes currently used in your local area? 
What are their proportionate distribution? 
What amount of harvested area is planted? 
What amount of harvested area is regenerated naturally? 
What is the desired future stand condition? 
What are the associated costs? 
Can a particular treatment enhance or provide conditions that are needed and now lacking in the 
larger scale? 
 
Specific references:  
   
1. BC Ministry of Forests. Introduction to silvicultural systems [Internet]. Victoria, BC: 1999;  
Available from: http://www.for.gov.bc.ca/hfp/training/00014/
   
2. Whaley, R. and Polhill B. The Clearcut Silviculture System as Related to Vegetation 
Management. Nothwest Sci. & Technol. Vegetation Management Alternatives Programs - A 
Guide to Opportunities. 1998. Available from: http://www.mnr.gov.on.ca/MNR_E005370.pdf
   
3. Forest Practices Code of British Columbia Act. Silvicultural Systems Guidebook. 1995. 
Available from: http://www.for.gov.bc.ca/tasb/legsregs/fpc/fpcguide/system/sstoc.htm      
   
4. Natural Resources Defense Council. End of the Road. Issues : Wildlands. 1999.  
Available from: http://www.nrdc.org/land/forests/roads/eotrinx.asp
   
Books for further reading: 

5. Kohm, K.A. and Franklin J.F., editors. Creating a Forestry for the 21st Century: The Science of 
Ecosystem Management. Washington, D.C.: Island Press; 1997. pp. 141-147. 

6. Lieffers, V.J., Messier, C., Burton, P.J., Ruel, J.-C. and Grover, B.E.Nature-based silviculture 
for sustaining a variety of boreal forest values. In: Burton, P.J., Messier, C., Smith, D.W. and 
Adamowicz, W.L., editors.Towards Sustainable Management of the Boreal Forest. Ottawa: NRC 

esearch Press; 2003. pp. 481-530. R
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Practices to limit the spread of invasive alien species and the 
regulatory prohibitions related to adverse ecological effects 

 
   

   
   
Invasive alien species 
   
As a consequence of the increase of global transport, trade and tourism, the unintentional introduction 
of new species of plants, insects or animals is becoming frequent in Canada. Soil, plants and wood 
products for example, provide a medium for their transportation which may represent a risk of 
introduction far beyond their natural habitat. In Canada, about 5% of mammal species and 27% of 
vascular plant species are non native1. Most of these exotic species do not represent a risk (e.g. 
European hare) and some of them are even considered beneficial10.  
   
However, once introduced, some of these non-native species proliferate beyond control, and may 
represent a risk to our environment, economy or society; thus they are known as Invasive Alien 
Species (IAS). In fact, IAS are considered a main threat to our native biodiversity, as they often lack 
natural enemies in their newly occupied areas. 
 
About 400, 000 ha of forest are lost annually in Canada due to destruction by forest pests8. The 
timber industry suffers the consequences, as this number represents an important part of the wood 
harvested every year. For example, Dutch Elm Disease is an introduced fungus that develops under 
bark and is transmitted from infected to healthy elm trees by bark beetles. Since its introduction in 
Canada in the 1940’s, the majority of elms in Eastern Canada have died. Spotted knapweed 
(Centaurea maculosa) and Canada thistle (Cirsium arvense) are two invasive plant species that were 
introduced accidentally in Canada (between 1600 and 1800’s) and they now invade a wide variety of 
habitats including pastures and open forests in western Canada. Similarly, Glossy Buckthorn 
(Rhamnus frangula) is a very aggressive invasive species native to Europe. It was first introduced 
into the United States in the mid 1800’s as an ornamental and now invades moist woodlands and 
disturbed areas of Canada. 
 
Many new IAS have arrived in Canada since then; the Emerald Ash Borer, the Asian Long-Horned 
Beetle and the Brown Spruce Long-Horn Beetle are among the most recent insects invaders. Their 
occurrence is still localized and many prevention measures are in place to prevent their spread. 
  
   
Prevention 
   
Once established, some IAS are nearly impossible to eradicate, thus prevention is important in 
reducing the chances of an invasion. Regulatory prohibitions associated with IAS consist of laws and 
policies concerning importation. These measures of prevention against invasions can help to reduce 
adverse ecological effects.  
   

Canadian legislations include the Plant Protection Act, which helps ’’to protect plant life and the 
agricultural and forestry sectors of the Canadian economy by preventing the importation, exportation 



and spread of pests and by controlling or eradicating pests in Canada’’. It includes many plant 
protection regulations and directives related to specific IAS: 

- The Seeds Act prohibits the contamination of crop seeds by noxious weed seeds  
- Sanitary requirements regulate the importation and domestic movement of firewood 
- Compensation regulations for forest pests (applies only to some IAS when a notice to 

dispose of one or more host trees have been received) 
- Various policies directives concern imports requirements of plants, wood, plant/wood 

products, packaging materials soil and related matter 
 
 
There are also various provincial legislations that regulate the import and export of specific species. 
The list of regulated IAS can be found on the Agricultural Ministry website of each province. These 
regulations are an important aspect of prevention to attempt reducing the dissemination and transport 
of IAS. 
 
Unfortunately, even with compliance to these regulations, it is impossible to stop the introduction of 
all alien species. It is logistically impossible to thoroughly inspect all imported items, packing 
material and the vessels used to ship them (e.g. wooden shipping crates). Some of these species are 
impossible to detect with the naked eye (e.g. diseases, viruses) and therefore can bypass inspection. 
Moreover, in an attempt to prevent the entry of IAS, the Canadian Food Inspection Agency (CFIA) 
inspects a small proportion (1 to 2%) of shipments arriving to Canadian borders.  
   
IAS are generally only detected after their introduction and extensive spread. Thus, emphasis is often 
placed on efforts that encourage practices that limit the spread of IAS after their introduction. The 
goal of these practices is centered on reducing the amount of environmental and economic damage.  
   
  
Limiting the spread  
   
When an IAS is discovered quickly in an newly occupied area, eradication measures may succeed in 
reducing their impacts before definitive establishment. If it has already established, slow their spread 
is the remaining strategy. CFIA inspectors will carry out detection measures consisting of monitoring 
and surveys to gauge the severity of the problem. The contribution of the public, particularly the 
horticulture and forestry sectors, is important to declare plant products at risk. Unfortunately, after an 
IAS is found the destruction of contaminated material (e.g. infected trees, soil contaminated with 
seeds of invasive plants), or the prohibition of moving it often imposed. In case of severe infestation, 
the forested area or even the entire region can be put under quarantine and forced to stop their 
activities. This result in negative economic impacts, with no assurance that there will be a financial 
compensation afterwards (see Introduced Forest Pests Compensations regulations for more details3). 
  
Human ignorance is one of the main contributors to the spread of IAS. Once the public is aware and 
educated about IAS and the damages they can cause, they are more likely to cooperate. For example, 
invasive alien plants seeds can be transferred unintentionally through the forest by vehicles (e.g. pick-
ups trucks and ATV).   

  
 
Recognizing IAS and their effects on ecosystems can cause increases the awareness and reduces the 
risks of spread. Reporting the occurrence of IAS to the CFIA or Ministry of Agriculture of your 
province if detected on your property also helps. A list of the regulated pests in Canada (more than 



240 alien pests) is available on the CFIA website5. Scientific research is essential to education, as it 
increases our knowledge concerning IAS, allows the documentation of IAS life cycles and the 
compilation of results concerning management and control methods. Monitoring both IAS and their 
host or environment is one of the main ways to collect information adapted to the specific situation. 
This information is essential in the development of new and more effective control methods against 
IAS. 
Alternative control techniques have been developed following scientific research and can be used to 
help limit the spread of IAS: 

• Introduction of natural enemies- Reduces the populations of IAS by predating or parasitizing 
them. For example, the feasibility of introducing a parasitic wasp to control the Emerald Ash 
Borer is being studied. However, host-specificity and associated impacts on native biodiversity 
needs to be extensively considered before an introduction. 

 
• Bio-control agents- Injection of an agent under the bark or into the root system may be 

beneficial in killing targeted IAS.  
 
• Application of pesticides- Pesticides either kill or affect the reproduction of IAS. However, use 

of chemicals is heavily regulated and can indirectly affect non-targeted flora, fauna, and 
humans. 

 
• Removal of infected trees or plants - The creation of buffer zones where host species have 

been removed has been used in an attempt to localize an IAS. For example, in 2004, a 6 km 
‘’ash-free zone’’ was implemented in Ontario to limit the spread of the Emerald Ash Borer. 
Hand pulling of invasive plants is an effective method for weeds and trees seedlings.  

 
• Removal of intermediate host to the disease- For example, the removal of gooseberries and 

currants, which are intermediate hosts for the White Pine Blister Rust, can be effective in 
reducing the spread around pine plantations. 

 
• Reducing suitable seedbed for establishment of IAS - To help control the spread, forest 

companies can seed disturbed surfaces (e.g. road sides, open areas) with native seed. 
 

• Forest fire- Can be prescribed in emergency conditions but its impact on the flora and fauna 
are large, thus good forest management practices are necessary. 

 
• Seeding certified seeds. Forest companies should consider buying certified seeds as it 

diminishes the risks of contamination by IAS. However, certified seeds are generally more 
expensive. 

 
• Development of resistant hybrids- By hybridizing native plants species that are susceptible to 

IAS with a resistant tree the resultant hybrids can be used for re-plantation and might help to 
reduce populations of the IAS. 

 
 
The choice of an appropriate control method mainly depends on the degree of control needed and the 
cost of control techniques. For example, the decision of applying pesticides should be considered only 
in situations where it is possible to treat all the affected area, otherwise the invasive species would 
continue to spread in non-treated area and re-colonize treated areas soon after.  
 



 
Unfortunately, it can be difficult to evaluate the effectiveness of these control techniques on a long-
term basis, as specific environments may respond differently. In the process of choosing one or a 
combination of control techniques, considerations of the possibility of side-effects on the native 
biodiversity or human health always need to be taken into account. Also, the most efficient approach 
in term of the degree of control is often not the preferred approach in term of cost. 

 
   
Summary 
 
With the increasing world-wide trade, we must expect the arrival of new IAS and be ready to react. 
Despite the development of laws and programs to prevent adverse environmental impacts, many 
introductions still go undetected. However, there is a need for greater investment for publicizing IAS 
and reinforcing regulatory controls and sanitary measures prior to importation. Efforts should be 
directed towards prevention, with a serious need to increase the number of inspections and scouting 
and surveys. Increasing funding for researches on IAS could help to develop biological control 
measures that could be used in Canada to limit their spread. Finally, since each area have different 
concerns and regulations, the following questions shall also be discussed: What IAS are present within 
the local area? What are the regulations regarding IAS in the area? What  are the control methods 
currently used? What is the targeted degree of control? Is the strategy to prevent, eradicate, or to limit 
the spread? What role play forest companies in assisting in those control strategies? 
   

   
Further reading 

    
 
1. Hinterland who’s who http://www.hww.ca/hww2.asp?id=220   

  
2. Government of British Columbia 
www.agf.gov.bc.ca/ornamentals/floriculture/floriculture_guide_2008/chapter9.pdf and 
www.agf.gov.bc.ca/cropprot/invasiveplant.htm 

       
3. Department of Justice Canada at http://laws.justice.gc.ca/en/P-14.8/index.html   

    
4. Canadian Forest Service and Natural Resources Canada website: 
http://cfs.nrcan.gc.ca/news/605  Early detection of invasive alien pest. Impact note no.48   

  
5. Canadian Food Inspection Agency website. Plant Pest Information section: 
http://www.inspection.gc.ca/english/plaveg/pestrava/pestravae.shtml    
  

6. Kimoto T., M. D. Holt, and L. Dumouchel. 2006. Exotic Forest Insect Guidebook 2006. 
Published by the Canadian Food Inspection Agency. 120 pages. ''The guidebook includes 
descriptions of insects, the damage they cause, the host trees they attack, and their geographic 
distribution. Most of the species identified in this guide could pose a serious risk to Canada's forests 
if introduced, but some have already been established in Canada.'' Available in a hard copy, on CD 
and online at http://www.inspection.gc.ca/english/plaveg/pestrava/exot/introe.shtml.   

    
7. Issues and Topics: Invasive Alien Species in Canada http://www.hww.ca/hww2.asp?id=220      

http://www.hww.ca/hww2.asp?id=220
http://www.agf.gov.bc.ca/ornamentals/floriculture/floriculture_guide_2008/chapter9.pdf
http://laws.justice.gc.ca/en/P-14.8/index.html
http://cfs.nrcan.gc.ca/news/605
http://www.inspection.gc.ca/english/plaveg/pestrava/pestravae.shtml
http://www.inspection.gc.ca/english/plaveg/pestrava/exot/introe.shtml
http://www.hww.ca/hww2.asp?id=220


8. Forest Invasive Alien Species, Website:  http://ravageursexotiques.gc.ca/definition_eng.asp    

9. Nature Conservancy 
http://www.natureconservancy.ca/site/PageServer?pagename=ncc_work_impact_feature_19       

10. Environment Canada http://www.ec.gc.ca/eee-ias/default.asp?lang=En&n=986EC44D-1 What 
are alien and Invasive alien species? 

http://ravageursexotiques.gc.ca/definition_eng.asp
http://www.natureconservancy.ca/site/PageServer?pagename=ncc_work_impact_feature_19
http://www.ec.gc.ca/eee-ias/default.asp?lang=En&n=986EC44D-1


Authors’ Note: 
Dr. Seuss excelled in his ability to make meaningful information accessible to everyone by 
presenting it in a fun, easy to read format. This paper aims to do the same. With inspiration from 
Seuss’ Oh the Places You’ll Go, we examine the issues surrounding the use of exotic tree 
plantations in the Canadian forest industry.  

 
“Should Exotic Trees Grow?”  

by Kaitlin Farrell and Lesley Winterhalt   
   

Exotic tree species  
they come from afar,  
but we often forget  
just how common they are.  
   
Historically speaking,  
such species aren’t new.  
Since Europeans arrived here,  
these foreign trees grew.  
 
Even familiar trees  
can be considered exotic,  
and their ecosystem effects  
can be calm or chaotic.  
     
Hybrid poplar, black locust,  
and Norway maple  
may be seen as a 
forest community staple.  
   
But these exotics  
cannot just grow free.  
They are regulated  
by Canada’s Wildlife Policy1.  
   
The policy makes us  
perform thorough assessments  
prior to planting exotics  
to protect our resource investments.  
   
Why?  
Because it’s uncertain, you know,  
how new exotics will grow.  
   
Even if an exotic  
is given the okay,  
out of the natural ecosystem  



that species should stay.  
   
So where can it go?  
With it, what should we do?  
Do we keep it in a pot?  
In a cage at the zoo?  
   
To bring in an exotic  
and avoid condemnation,  
the best place to put it  
is in a well run plantation.  
   
They can be beneficial,  
we will not deny,  
but the forest’s natural order  
we don’t want to defy.  
   
We’ll outline the risks,  
and the benefits too.  
Then the policy discussion 
will be up to you.  
   
SHOULD EXOTIC TREES GROW?!?!  
   
Exotics tend to grow faster  
than the native tree stock.  
We can produce more timber products  
in a smaller tree block.  
   
In New Zealand, for example,  
they have large plantations  
of Radiata pine trees  
in high concentrations2.  
   
As planted pine seedlings  
are rapidly growing  
The destruction rate of  
pristine forests is slowing3.  
    
We can use a plantation  
to help us control  
CO2 in the air  
if that is our goal.  
   
They grow quickly, these trees,  
using CO2 as they please.  



   
All trees, they hold carbon,  
they hold on to it so,  
for as many years  
as they continue to grow.  
   
Exotic trees in particular  
can be a good carbon sink.  
If they grow a long time,  
carbon excess will shrink.  
   
But if we cut the trees early  
their carbon is released,  
no net sequestration,  
we have uncaged the beast!  
   
And could exotics from the south  
be better prepared  
for the changes in climate  
of which we are scared4?  
   
Should we prevent the import  
of a southerly neighbour  
if it ends up being  
the forest industry’s saviour?  
   
Or what if an exotic  
is a more salt tolerant plant?  
Hybrid poplar will grow where  
the aspen trees can’t5.      
   
To afforest poor soils  
will it be worth its toils?  
 And what natural process  
might an exotic tree foil?  
   
In deforested areas  
a plantation can help stop  
the effects of erosion  
after a forest is chopped.  
   
By putting down roots  
and stabilizing the ground,  
the surrounding soils  
will stay more tightly bound.   
   



But we have to remember  
natives tend to be best.  
We should not plant exotics  
to replace all the rest.  
   
Only when it is deemed  
an extreme situation  
should we turn to exotic  
tree plantation formation.  
   
As in all situations  
there’s good and there’s bad.  
Disturbance and changes  
will likely be had.  
   
When a new species enters  
via plantation lands  
there can be soil changes  
whether in clay, loam, or sand.  
   
In the Norway maple  
we have seen that the trees  
increase nitrogen availability  
which can then be seized6  
   
by other trees growing  
in the same local zone,  
though for most exotic species  
such changes aren’t known.  
   
 By introducing exotics  
we create new communities  
and may give generalist species  
expansion opportunities.  
   
But some sensitive species  
need certain habitat to thrive.  
Monoculture plantations  
may not let them survive.  
   
So for them, towards a natural system we should strive.  
   
To use hybrid poplar again  
as an archetypal case,  
birds and small mammals increased  
when farm fields were replaced7.     



   
Yet compared to the forest  
plantation diversity dropped7.  
So the changes will depend  
on which land covers have swapped.  
   
There are also some birds  
that prefer open sites  
and would rather not live  
in the forest trees’ heights8.  
   
By replacing old fields  
with new tree plantations,  
we alter and change  
local species associations.  
   
This land use issue has many complications!  
   
Native tree species too,  
when near a plantation  
can lose genetic diversity  
through DNA hybridization9.  
   
Exotic genes can mix  
with those of local tree races,  
though this does not occur  
in all lands and cases.  
   
In the case of the poplar,  
interactions exceed vegetative.  
The hybrid genes mix often  
with those of the natives9.  
   
Yet we don’t know right now  
how gene swapping affects                    
the fitness of the native trees 
that we aim to protect.  
   
It is possible that new genes  
that come from exotics  
could serve native species  
like antibiotics.  
   
To help them resist  
the onslaught of pests,  
though these theories and ideas  



haven’t been put to test.  
   
More worrisome is the risk  
of fungi and tree pests  
whose extent of destruction  
cannot even be guessed.  
   
What if exotic trees  
bring their pest species along?  
If they also infect natives,  
a lot can go wrong.  
   
Particularly in species  
that are very alike,  
between natives and exotics,  
the pests are likely to strike.  
   
Or perhaps a native pest  
will infect the plantation.  
How would this affect  
the forestry’s harvest operation?  
   
Any time we have monoculture  
the risk will exist  
that there will be factors and outcomes  
our scenarios missed.  
   
So we must ask ourselves  
…are the gains worth the risks?  
   
Because of these issues  
we must be prepared  
to have monitoring systems  
so that problems can be repaired.                                                                                                
   
Since changes occur  
when we plant exotic trees,  
we should discuss the tradeoffs  
with our forest companies. 
   
What are our goals for the forest?  
Will we be able to protect  
ecosystem services and diversity  
in a plantation project?  
   
The outcome will depend  



on your particular lands  
and the monitoring and methods  
used to protect native stands.  
   
So…….  
It’s time to debate, to discuss, and to guide-  
Should exotic tree species come along for the ride?  
Let’s have a discussion! 
Don’t run and hide!  
Our forests need voices,  
that can’t be denied!  
 
Here are some questions you might want to discuss 
with your forestry company or a friend on the bus! 

• What practices are used to limit the spread of exotic tree species in your defined forest 
area? 

• What regulatory prohibitions affect the current or future use of exotic trees in your area? 
• Are there plans for use of exotic tree plantations in your defined forest area? 

o How does your forest company plan to comply with regulations to limit plantation 
impacts?  

o Would intensive plantations of native trees have the same ecological impacts? 
   
If there are areas of this topic about which you’d like to know more,  
here are some additional resources for you to explore:  

• Anderson, J. Exotic tree plantations hold secret to saving natural resources. Edmonton 
Journal [online]. 2007. July 7; Available: http://www.canada.com/edmontonjournal/ 

       news/ideas/story.html?id=6695f525-f8e1-4dde-8cbd-09931f001855.  
• Froese D. and Henderson N., editors. Exotic tree species as an adaptation option to 

climate change in the western Canadian boreal forest. Prairie Adaptation Research 
Collaborative [summary document online] 2006. Available: 
http://www.parc.ca/pdf/research_publications/renamed/SD2008_03.pdf.  

• Messier C., Bigué B. and Bernier L. Using fast-growing plantations to promote forest 
ecosystem protection in Canada. Unasylva [serial online] 2003; 54: 59-63. Available: 
ftp://ftp.fao.org/docrep/fao/006/y5189e/y5189e09.pdf.  

   
Specific references in this paper have been cited below  
in case there are more details that you’d like to know.  

1- Wildlife Ministers’ Council of Canada. A wildlife policy for Canada. Ottawa: Canadian 
Wildlife Service, Environment Canada; 1990. 29 p. Available: http://www.cws-scf.ec. 
gc.ca/publications/pol/cont_e.cfm.  

2- Boyle JR., Lundkvist H., Smith CT. Ecological considerations for potentially sustainable 
plantation forests. Proceedings of the First International Symposium on Ecological and 
Societal Aspects of Transgenic Plantations; 2001. Corvallis (OR): College of Forestry, 
Oregon State University; 2001. p 151-157. Available from: http://www.fsl.orst.edu/ 
tgerc/iufro2001/eprocd.pdf Accessed 2009 Jan 20.   



3- Anderson, J. Exotic tree plantations hold secret to saving natural resources. Edmonton 
Journal [online]. 2007. July 7; Available: http://www.canada.com/edmontonjournal/news/ 

      ideas/story.html?id=6695f525-f8e1-4dde-8cbd-09931f001855. Accessed 2009 Jan 20.   
4- Froese D. and Henderson N., editors. Exotic tree species as an adaptation option to 

climate change in the western Canadian boreal forest. Prairie Adaptation Research 
Collaborative [summary document online] 2006. Available: http://www.parc.ca/pdf/ 

      research_publications/renamed/SD2008_03.pdf . Accessed 2009 Feb 10.   
5- Renault, S., et al., Responses of boreal plants to high salinity oil sands tailings 

water. Journal of Environmental Quality, 1999. 28(6): p. 1957-1962.  
6- Gomez-Aparicio L., and Canham CD. Neighborhood models of the effects of invasive 

tree species on ecosystem processes. Ecol Monogr. 2008. 78(1): 69-86.    
7- Christian DP., Collins PT., Hanowski JM., and Niemi GJ. Bird and small mammal use of 

short-rotation hybrid poplar plantation. J Wildlife Manage. 1997. 61(1): 171-182. 
8- Lindenmayer DB., Fischer J., Felton A., Crane M., Michael D., Macgregor C., 

Montague-Drake R., Manning A., and Hobbs RJ. Novel ecosystems resulting from 
landscape transformation create dilemmas for modern conservation practice. 
Conservation Letters. 2008; 1: 129-135. 

9- Guigou Cairus, G. Estimating genetic flow between exotic and native poplar species in 
Quebec [thesis]. Laval (QC): Universite Laval; 2008. Available from: http://archimede. 
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Proportion of naturally disturbed area that is not salvage harvested 
 
Amélie Trottier-Picard 
Tony Kolvach 
 
What is salvage harvesting? 
Natural disturbances such as wildfires, insect outbreaks, wind storms, and floods can 
cause significant losses of valuable timber. Salvage harvesting occurs when logging 
operations are specifically designed to remove dead and dying trees following 
disturbance. To recover the economic value and to minimize any further loss from decay 
or insect damage, trees are generally harvested quickly following the disturbance event.  
 
Why is salvage harvesting a hot issue? 
In general, ecosystems have good resilience to natural disturbances. Regeneration will 
take place naturally over many years. Salvage harvesting instead of inaction have 
ecological effects on forests. However, in the context of forest management and timber 
industries, trees are valuable timbers to harvest. The ecological effects are likely to be 
influenced by the type, the intensity, and the frequency of the natural disturbance coupled 
with the management of the salvage harvesting. 
 
Natural disturbance  
The type and scale of natural disturbance (wildfire, insect outbreak, wind storm, or flood) 
has an influence on a wide range of factors that are important to decisions about salvage 
harvest. Disturbance type can affect the quality of the wood harvested or, in the case of 
an insect outbreak, can make it unsafe for transportation due to the potential for 
contamination of other forests (see discussion item Practices to limit the spread of 
invasive species). The variation in the intensity of the disturbance within a given area has 
an influence on the value of trees harvested, on the habitat diversity created for wildlife, 
and on the ecosystem, including nutrients, biodiversity and soil erosion (see discussion 
item Trends in natural and human-caused disturbance).  
 
The ecological effects 
Perhaps one of the most important factor when examining effects of salvage harvesting is 
the cumulative effects of disturbances. Harvesting following a natural disturbance may 
create effects that are greater than either the natural disturbance alone or standard 
harvesting. This is important because some key species may be well adapted to natural 
disturbance regime, but not to several disturbances in rapid succession. 
 
Local biodiversity 
Since a natural disturbance doesn’t affect all the areas the same way, it creates a wide 
variety of habitat diversity for wildlife. Many rare organisms will take advantage of it, 
from insects to birds. For example, cavity-nesting birds need standing dead trees and they 
show consistent patterns of decline following salvage harvesting. To maintain this 
diversity, it is important to recognize these areas in harvest planning (see discussion item 
Maintenance of populations and communities over time). 
  



In general, vegetation biomass and diversity will decrease due to salvage harvesting. 
Extensive salvage harvesting can also facilitate the spread of invasive species (see 
discussion item Practices to limit the spread of invasive species). On the other hand, 
aspen regeneration can be greater after salvage harvesting in patch retention treatment. In 
every case, specific tree species need to be considered, because some species are adapted 
to take advantage of natural disturbance while others are not. In that way, natural 
disturbances are not ecological disasters that need human repair but may be useful to the 
ecosystem.  
 
Soil 
The forest soil is affected by all forest operations. Forest regeneration depends on soil 
nutrients, compaction and erosion (see discussion item Soil productivity). 
 
Removal of wood and organic matter by salvage harvesting affects the amounts of 
nutrients in the forest. In nature, the nutrients released from dead trees by decomposition 
are reused by other plants to grow. If all the trees are harvested and their residues are not 
left behind, growing plants will run out of these nutrients. Thus, only a part of the trees 
and the residues can be removed without affecting too much the forest (see discussion 
item Biomass utilization).  
 
Soil compaction occurs during harvesting and transportation of timber. Compaction is 
increased by frequent traffic of heavy vehicles in forest area and by the absence of 
residue that could absorb the weight of the machinery. When a natural disturbance such 
as a wildfire directly removes biomass, soil compaction is worse because the biomass 
could have played the role of the residues. The removal of biomass directly exposes the 
soil to the machinery. When soil sensitivity becomes an issue, the ways of mitigating it 
are the same as for standard harvesting. 
  
Many studies have been conducted on the effects of salvage logging on soil erosion. For 
wind storms and insect outbreaks, salvage harvesting increases risks of erosion in the 
same way that standard harvesting would. Many factors such as the slope of the ground 
and the log-retrieval system affect erosion rates. In the case of a wildfire, erosion can be 
significant following a burn. Salvage logging could decrease overall erosion by 
disturbing the soil so that water infiltration is increased. Also, the residues left behind can 
impede overland flow.  
 
Aquatic system 
Water quality may be affected by natural disturbance and salvage harvesting.  Aquatic 
systems can be used for domestic supply and by wildlife as a source of water or as a 
natural habitat. After a natural disturbance, aquatic systems are affected by erosion, 
runoff, and stream flow that raise the sediment loads. It then modifies the biodiversity of 
aquatic ecosystems, which can allow exotic species to invade the area. 
 
Salvage harvesting in riparian areas increases runoff and erosion. Riparian areas are 
critical for water quality, physical habitat and the abundance of aquatic species. Riparian 
areas being key anchors in retention planning, different factors must be considered 



compared to uplands (see discussion item Management practices and regulatory 
requirements that protect water quality and quantity, and riparian areas). 
 
Management practices 
In Canada, legislation related to the rate and places for salvage harvesting differs from 
one province to the other. 
 
Salvage harvesting is different from standard harvesting in that the effects on ecology are 
vastly increased. Thus, salvage harvesting should be restricted to a similar framework as 
standard harvesting is. The silvicultural systems applied to undisturbed areas can be 
considered for salvage harvesting. For example, patch harvesting could increase habitat 
diversity (see discussion item Silvicultural regimes and tools such as plantations, 
pesticides –including integrated pest management and pesticide use regulations–, 
structural retention, and timber-harvest practices including clearcutting). 
 
Generally, trees are harvested quickly following the disturbance event to minimize loss 
from decay or insect damage. Because of this constraint, decisions are often made 
quickly with a lack of long-term vision. In all forests, a policy and planning need to be in 
place before major disturbance occurs. All the ecological effects mentioned above 
underline the importance of managing disturbed areas as any other forest. Dead trees are 
as important for the ecosystem as green trees. A policy could prevent ad hoc decision-
making that often leads to poor planning and long-term management. This policy would 
draw general guidelines for long-term management of a disturbed area and would stand 
as a starting point for each specific event. It would need to be flexible enough to adapt 
according to each situation. Most of the variables to consider have been mentioned 
earlier. 
 
Such a policy could determine which areas would be potentially preserved. Protected 
areas, lands next to waterways and any areas far from roads could be protected. In the last 
case, it would limit building new roads for harvesting. The areas harvested do not need to 
be clear-cut. The retention of the full range of tree size and tree species would offer a 
wider variety of habitat to wildlife. A certain number of trees per hectare could, for 
example, be decided in advance. 
 
Finally, the decisions are scale related.  A 5-10 hectare patch of windfall or a 2 hectare 
spot fire might be left entirely because the cost of roads is greater than the benefits of 
harvesting, or it might be completely harvested if infrastructure are already present.  The 
case of a 10,000 ha extreme fire where 90% of all trees are burned needs to be considered 
differently than a 10,000 ha area where only 40% of the trees have been burned – both 
from an economic and a biological point of view. 
 
 
Discussion questions 

• How are you managing the need for wildlife of naturally disturbed area? 
• What are your tools for detecting and managing sensitive soils following natural 

disturbance? 



• Which tools do you use to decrease soil erosion on a salvage harvested area? 
• How are you dealing with riparian areas subject to erosion following a natural 

disturbance? 
• What is the legislation and the policies regulating salvage harvesting in your 

province? 
 
Further readings 
 
Department of Sustainability and Environment of Victoria, British Columbia. Fire 
Salvage Harvesting: Prescriptions. 2008, March. At: 
http://www.dse.vic.gov.au/CA256F310024B628/0/C13F475B8C8A5824CA25741F007A
2D35/$File/Fire+Salvage+Harvesting+Prescriptions+v2_Final.pdf  via the INTERNET. 
Accessed 2009 Feb 12. 

Hébert, C. Optimizing salvage harvesting and conserving biodiversity. Branching out: 
Canadian Forest Service. 2006, March. At: http://cfs.nrcan.gc.ca/news/193 via the 
INTERNET. Accessed 2009 Feb 12. 

Klenner, W. Retention Strategies to maintain habitat structure and wildlife diversity 
during the salvage harvesting of mountain pine beetle attack areas in the Southern 
Interior Forest Region. Wildlife Habitat Ecologist. 2006. At: 
http://www.llbc.leg.bc.ca/public/PubDocs/bcdocs/403358/EN04.pdf via the INTERNET. 
Accessed 2009 Feb 12. 

Kurulok, S., Macdonald, E. Impacts of post-fire salvage logging on tree regeneration and 
plant communities in mixedwood boreal forest of Alberta. Sustainable Forest 
Management Network. 2004. At: 
http://www.sfmnetwork.ca/docs/e/PR_200304macdonaldeimpa7.pdf via the INTERNET. 
Accessed 2009 Feb 12. 

Siu, M. Criticism of salvage logging grows. Community Forestry Resource Center - 
Headlines. 2007, July 12. At: http://www.forestrycenter.org/headlines.cfm?refID=99233 
via the INTERNET. Accessed 2009 Feb 12. 
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links? 

Biomass Utilization: Forestry 

Introduction:  

Biomass utilization refers to the harvest, sale, trade and use of woody biomass to produce a full 
range of wood products. Woody biomass includes whole trees as well as any woody part of a tree 
such as the limbs, tops, needles, or leaves. These products can vary from timber and furniture to 
bio-energy and bio-fuels. However, the term woody biomass is most often used to describe the 
material that has low quality {value} for timber or pulp…but can be used for energy. The 
definition of woody biomass can differ through time since markets determine the value of trees 
and tree portions. The definition adopted for the CSA standard (Section 3) is: Biomass - the total 
amount (mass) of living matter in a given ecosystem, population, or sample.  Note:  in the context 
of sustainable forest management, biomass usually refers to plant matter.  

Interest in biomass energy has increased recently due to rising energy costs and incentives for the 
production of renewable energy, which can vary from economic reasons to improvements in 
public image1. However, many concerns have been expressed about the impact of biomass 
removal on nutrient depletion, soil organic matter loss, habitat diversity loss and microclimate 
changes. These concerns have to be considered prior to starting a biomass energy program.  

Soil Organic Matter: 

Soil organic matter is important because it increases soil fertility, aids in soil structure, holds 
minerals and increases soil drainage. The organic materials found in forests originate from the 
trees and other vegetation. Studies have shown that the removal of woody biomass greatly 
decreases the amount of organic matter found in the soil4. This decrease is caused not only by the 
reduction of organic matter input from plant growth, but also from the increased rate of microbial 
activity. When surface biomass is removed, soil is left bare and direct sunlight warms the top 
layer of the soil. This warming increases microbial activity in the soil, accelerating the rate of 
organic matter decomposition. Decomposition will continue as long as the soil retains a 
minimum amount of moisture for the microbes6.  

The removal of the woody biomass also reduces soil protection, making the soil more prone to 
erosion. With precipitation runoff, the soil organic matter, which is highest in the surface layers, 
is additionally decreased. In order to limit the losses of soil organic matter at a site, it is 
important to maintain minimum levels of surface biomass.  

Nutrients:  

Nutrients are essential for a healthy and productive ecosystem. The nutrients used by plants 
come from the forest floor and soil, and are closely linked to the decomposition of organic 
matter, which originates as plant biomass. The intensive removal of forest matter over an 
extended period of time degrades the forest soils2. The study found that in sites that practiced 



whole-tree removal, which includes branches and leaves, instead of just stem removal, soil 
productivity decreased by an average of 18% in three-fourths of the study sites. This loss of 
productivity over a ten-year period will amount to a significant reduction in biomass as lower 
nutrient availability will limit the plant productivity on these sites. There are also reports on how 
to maintain sustainable levels of forest biomass removal. Sustainable methods allow further 
processing of woody biomass without significantly changing the nutrient balance of the forest. 

Site specificity is an obstacle that forest companies have to deal with. Each site would have to be 
studied to see how much of the woody material could be removed before soil nutrient levels 
would decrease significantly. However, even if the nutrient balance is sustainable, what about the 
issues of soil organic matter and habitat loss? 

Habitat and biodiversity loss: 

During the last few decades, biodiversity has been of great concern to the public. One method to 
help conserve biodiversity within a cut stand is by leaving behind slash, logs and old living trees 
3. These materials diversify the stand, maintaining a variety of habitat types and promoting the 
maintenance of biodiversity.   

Studies show that clear cutting and removing woody biomass reduces the quantity and diversity 
of soil bacteria. Many of these bacteria are associated with important processes in the soil. The 
reductions of these can lower site productivity through decreased nutrient availability. Therefore, 
the absence of forest cover alters the habitat for the soil fauna, as well as other organisms that 
depend on a diversity of woody debris for habitat. This change in habitat is especially important 
for microclimates.   

Microclimate: 

Cutting a forest stand changes the microclimate of the local system. Studies have shown that the 
removal of woody biomass from a cut site changes the soil temperature significantly, with 
warmer summer temperatures and colder winter temperatures. When present, the woody biomass 
layer acts as a buffer, and once removed, the soils are more susceptible to temperature changes. 
The amount of wind measured at the soil surface is also significantly higher once woody biomass 
has been removed. This can lead to drying of the soils and the slowing or inhibiting of plant 
growth5. In some cases, extra biomass added to the soil surface insulates the soil, resulting in 
delayed warming and plant growth in the spring. 

Increased soil temperatures can be beneficial by making soil nutrients more readily available and 
allowing greater nutrient uptake by seedlings. The soil nutrients become more bio-available in 
warmer temperatures because of the increased rate of microbial decomposition. However, 
because microclimates are very site specific, a good understanding of the general ecological 
conditions in different forest area will be needed to assess potential changes in a site before 
beginning a biomass harvesting program. 

 

 



Summary: 

The harvesting of biomass raises many concerns about the health of forest sites after biomass 
removal. There are concerns that have been raised through the literature about the process of 
biomass utilization. A proactive stance will ensure that the ecosystem is protected and woody 
debris collected. Forest companies should be able to demonstrate that they have given sufficient 
consideration to these issues of potential biological and chemical changes for particular site types 
in the defined forest area. 

Discussion questions that may be relevant to your site: 

• How can the utilization of biomass be sustainable in this area?  
• Are the benefits greater than the costs?  
• Is the need or demand for bio-fuels or other biomass products present in the area?  
• What is the distance between the source and the use of the biomass collected?  
• What is being done with the slash in your area? Burned? Dumped?  
• Is on site processing a viable option? 

 

Sources of Additional Information: 

- Canadian Silviculture. http://www.canadiansilviculture.com/spr07/biomass.html

- US Forest Serevice. http://www.fs.fed.us/woodybiomass/links.shtml

- Natural Resources Canada. http://cfs.nrcan.gc.ca/subsite/forest-bioproducts/bioenergy

- Industry Canada. http://www.ic.gc.ca/eic/site/rei-ier.nsf/eng/nz00142.html
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Introduction 
 
Water is one of Canada’s most abundant natural resources, with most of the world’s 
accessible freshwater within its borders. To maintain the integrity of this resource, routine 
monitoring programs and national standards have been established. Water destined for 
domestic consumption has to meet a long list of acceptable standards. Chemical, physical 
and microbiological parameters are considered when testing for clean, drinkable water. 
The national standards are reviewed regularly and modified in correlation with current 
scientific research. Further information concerning guidelines can be accessed at Health 
Canada’s websitei.  

Importance of Forests to a Watershed 

Forested watersheds provide great ecosystem services for humans in terms of water 
filtration and storage. Purification systems are used at the community and household 
levels to ensure water quality, however, before water enters these systems, it is first 
passed through natural filters of the forest floors. Trees can remove excess nutrients, 
toxins, and bacteria through processes of denitrification and transpiration that would 
otherwise leach into the water system. Through denitrification, special bacteria help trees 
to convert excess nitrates into a relatively harmless gas, N2, which is then released into 
the atmosphere. Forested watersheds are capable of storing a significant amount of water, 
which is essential during seasons of peak flows and flooding. Their absorptive capacity 
helps buffer impacts of erosion caused by these excess surface flows. This buffer 
characteristic is a key element when harvesting is considered in or near a watershed. How 
much can be cut before flows increase significantly? What percentage of the watershed 
should be protected? 

Impacts on Water Quality

Negative impacts on surface water quality, erosion and sedimentation can arise in a 
harvested watershed through contamination by pollution, pathogens and road 
construction. Impacts from harvesting are often a temporary condition, with the highest 
impacts during the first few years after the cut. When the forests start to re-grow impacts 
are minimized, however consideration of potential impacts should not be overlooked.  



Non-point source pollution from forest operations (this could include petroleum spills or 
sedimentation) are small compared to agriculture or industry, but the potential for 
affecting water quality still exists. Where forest fertilization is practiced, increases in 
Nitrogen and Phosphorous could potentially effect water quality, increasing the need for 
further water treatment.  

Pathogens, namely Cryptosporidium and Giardia are a particular threat to surface water 
quality and human health. Traditional methods of disinfection (chloronation and 
ozonation) do not work well to eliminate Cryptosporidium and Giardia. Households that 
derive their water supplies from surface water have the highest risk for infection. British 
Columbia derives a large portion of its domestic supply from surface water and also has 
the highest risk in Canada with 69%ii of it’s sources containing Giardia cysts. A study in 
2003 conducted in BC found that the lowest levels of Cryptosporidium and Giardia were 
found in sources near protected forested watersheds, which suggests the importance of 
forestation for water quality.  

Forest operations, especially from road construction, create significant disturbance and 
are a main cause for sedimentation. Carving roads on steep slopes, stream crossings and 
culvert placement can aggravate erosion and subsequent sedimentation. Erosion is a 
problem for domestic water supplies because nutrients and toxins attach to loose 
sediment and are carried into streams during rain events. During the process of water 
treatment, incoming water with excess sediment can cause wear on the turbines and 
pumps, which decreases the usable water supply and requires additional treatment to 
maintain water qualityiii.  

Protecting Water Quality 

Items to consider before, during and after harvest are as follows:  

Watershed management should be an integral part of the planning process before 
harvesting begins. A distinct plan for roads before, during and after harvesting would 
alleviate some impacts. Excess roads and stream crossings should be avoided. 
Strategically placing roads away from stream channels would decrease the potential for 
water contamination and stream bank erosion. Operations would also benefit from well-
designed ditches and culverts to appropriately divert surface water and minimize 
sedimentation.  

Experimental watersheds utilizing gradual removal methods have seen improvements in 
water quality and reduced run-off compared to the traditional clear-cut methodiv. 
Examples of gradual removals are, selection cutting, smaller dispersed cut blocks, shelter 
wood cutting and seed tree cutting (see topic “Silvicultural Regimes and Tools” for more 
information). Research on the impacts of new harvesting methods on forest hydrology are 
still being investigated.  

Buffer zones of vegetation along stream beds can alleviate erosion, sedimentation and 
increasing stream temperaturesiv.  



Post-harvest is an essential time to prevent further impacts of erosion and sedimentation. 
Studies have shown that if prompt soil protection and re-planting occurs quickly impacts 
in the short-term can be minimizedv.  

Public Involvement

Public concern about forest harvesting and its possible negative effects on domestic water 
quality exist. Accessible information can be important for locally affected communities 
that are interested in the potential impacts of their watershed. 

Current and accurate scientific information, as well as the most recent legislative and 
management schemes needs to be communicated effectively among all stakeholders. 
Independent groups, such as the Forest Practices Boardvi in British Columbia, work with 
the government, forest companies and public to address concerns. Having an NGO or 
third party investigating complaints or working as a facilitator could minimize potential 
biases in information. Utilizing public advisory groups (PAGs) that consist of an array of 
stakeholders encourages participation and communication of issues among communities.  

Research 

Scientific research needs to be the driving force behind policy, management reform and 
forest planning. Current vehicles for research such as, Watershed Assessments, 
monitoring networks and the continuation of experimental watersheds can be used for 
additional investigations into the effects of current and new harvesting procedures on 
water quality and quantityvii. The National Water Research Institute of Environment 
Canadavii proposes several needed areas of research pertaining to forest hydrology and 
water quality. An example of these topics include, finding links between hydrology and 
chemical transport from harvested areas to stream/lake ecosystems.  

Conclusion 

With input and cooperation from all stakeholders and the continuation of research and 
monitoring of water quality, potential threats from pollution, pathogens and road 
construction can be minimized.  

Discussion Questions 

In your region, is water quality monitoring occurring before, during and after harvesting? 

What measures are being taken to prevent erosion from on-site construction (ie. roads, stream 
crossings, culverts) and harvesting procedures? 

How are old roads dealt with? Are they maintained and re-used or is the ecosystem rehabilitated?  

Are watershed assessments conducted before/after a harvesting operation, or only upon request? 
Is this information made available to concerned and relevant stakeholders? 

Has water contamination ever been an issue in your area surrounding a forest operation?  

 



Suggestions for Further Reading: 

Guidelines for Canadian Drinking Water Quality 
http://www.hc-sc.gc.ca/ewh-semt/water-eau/drink-potab/guide/index-eng.php
 
Environment Canada: Publication about Clean Water 
http://www.ec.gc.ca/water/en/info/pubs/FS/e_FSA3.htm
 
Natural Resources Canada: Freshwater Publication – Water Issues and Forests 
http://nrcan.gc.ca/sd-dd/pubs/h2o/3-3_e.html 
 
Environment Canada National Water Research Institute 
http://www.ec.gc.ca/INRE-NWRI/
 
Davies, J. M., and A. Mazumder. "Health and environmental policy issues in Canada: the role of 
watershed management in sustaining clean drinking water quality at surface sources." 
Environmental Management 68 (2003): 273-86. 28 May 2003. 

Concern about the fate of the Kawesas Watershed in coastal British Columbia lead to the publishing of the 
Kawesas Watershed Assessment by EcoTrust Canada and the Nanakila Institute. The link provides an 
example of what a thorough Watershed Assessment would entail. 

ro.html http://www.inforain.org/kawesas/int
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Introduction 

Climate change is increasingly recognized as a serious threat to people, economies, and 
ecosystems. The changing climate is largely driven by increased greenhouse gas 
emissions into the atmosphere. The main greenhouse gas, accounting for the majority of 
observed and anticipated warming, is carbon dioxide. Reducing the amount of carbon 
emissions into the atmosphere is vital to slow the effects of climate change. Canadian 
forests can play a key role in this process.   

Given the extensive forest land base in Canada, understanding the role that forests play in 
the carbon cycle is of particular significance. During photosynthesis trees absorb carbon 
dioxide from the atmosphere and fix it into simple sugars. Carbon dioxide (CO2) is 
returned to the atmosphere through respiration by trees and by animals and 
microorganisms that use living or dead plant material, including soil organic matter as 
food.  The annual difference between photosynthesis and respiration represents the 
carbon balance of the forest. If the rate of carbon stored, exceeds the rate released, the 
forest is considered a carbon sink. Natural disturbances, such as fires, diseases, insect 
epidemics, etc., can result in conditions where the total amount of carbon released into 
the atmosphere exceeds the amount of carbon fixed by photosynthesis. This results in the 
forest becoming a carbon source for that year. Natural disturbances along with other 
important factors such as forest age, structure, and past history can alter the net carbon 
balance of a given region.        

In Canada’s forests the majority of carbon is stored in the soil. Trees, plants and other 
above ground biomass account for the next largest share in carbon storage. Direct 
removal of trees during harvesting and the burning of leftover material (slash), represents 
a significant proportion of direct carbon loss from forestry practices. In terms of energy 
use, the amount of fossil fuels used, in harvesting, transportation and processing, is a 
large factor influencing the amount of carbon emissions. Fossil fuels are burned in 
harvest machinery, transport as well as, in the lumber, paper and pulp mills. Over the past 
few years, the Canadian forest industry has made great strides to significantly reduce 
fossil fuel use in processing facilities.  

Carbon trading systems are rapidly being developed to provide an economic incentive for 
companies that apply practices to reduce carbon emissions and increase carbon storage. 
Although not yet a reality in Canada, carbon trading has the potential to radically 
influence forestry management practices. Primary strategies for increasing carbon storage 
and reducing carbon emissions from forestry management practices can be broadly 
divided into three categories: Before Harvesting, During Harvesting, and After 
Harvesting.    

Before Harvesting                                                                                                                  

One strategy is to increase the total amount of carbon absorbed and stored on forest lands. 
This can be done through increased afforestation; the establishment of new forests on 
currently non-forested land. Many degraded agricultural fields on marginal land may be 



suitable to convert to tree plantations, which would increase the total amount of carbon 
stored on site. Encouraging the planting of particular tree species that build-up soil 
organic matter levels in the soil will help to further increase carbon accumulation on 
these newly forested sites. Many municipalities have strategies to increase the number of 
trees planted on private lands and in local parks. However, increased afforestation is 
generally outside the scope of any forest company working on public lands, where this is 
typically a government land use decision. 

The lengthening of the rotation age is another simple strategy that can be employed to 
increase total carbon stored on forest lands. By extending the time between harvest 
cycles, the trees are allowed to accumulate and store greater amounts of carbon as woody 
biomass, thus increasing total carbon stored. Increased protection of forested land against 
fires, disease, and insect epidemics would also serve to preserve stored carbon. However, 
fire suppression comes with its own set of complications.      

Another important factor to consider is the carbon accumulation rate. In general, younger 
forests have faster growth rates, and therefore accumulate more carbon on a yearly basis 
compared with an old growth forest of similar tree species. Although old growth forests 
will have significantly more carbon stored on site, the younger forest will be 
accumulating the carbon faster on an annual basis. Finding the optimum balance between 
the total amount of carbon stored and yearly accumulation rate is an important aspect of 
forestry management.    

During Harvesting                           
                                                                                                                                                 
The harvesting process can be very energy intensive, and may lead to unnecessary 
amounts of carbon emissions. One way of approaching this problem is to reduce the 
amount of fossil fuels used during harvesting. Increased fuel efficiency of harvesting and 
transport equipment can help to reduce emissions. Improved fuel efficiency comes with 
economic advantages as well, such as reducing fuel costs. Machine fuel consumption can 
be broken down into three main factors: 60% design of the machine, 20% engine 
technology/maintenance, and 20% operator work methods. Proper training of operators 
and preventative machine maintenance can help to ensure optimal fuel efficiency.         

The implementation of a structured harvesting plan can also help reduce avoidable carbon 
emissions. The construction and maintenance of forest roads and landing sites require 
much energy, resulting in the increased burning of fossil fuels. Widespread selection 
harvesting requires the creation and maintenance of an extensive permanent road system 
to facilitate multiple return trips to the forest. The increased roads not only require more 
energy to create and maintain, but also consequently reduce the amount of overall forest 
area where trees can grow (See Fragmentation paper). Prearranged plans to minimize 
road networks and landing sites are simple and effective ways to achieve a reduction in 
carbon emissions. More intensive harvesting practices in concentrated areas over short 
time periods would serve to reduce the necessary road infrastructure required. Ideally, the 
intensively managed sites would be on the most productive land close to a central mill 
site, thus minimizing the hauling distance of the harvested lumber.   



A common forestry practice across Canada is the piling up and burning of slash on a 
harvested site. This results in a significant loss of carbon through combustion into the 
atmosphere. The removal of some slash to be used in biomass energy production can 
potentially serve to displace the burning of fossil fuel (See Biomass Paper). By replacing 
fossil fuels with renewable biomass the total amount of carbon emissions is reduced.   

After Harvesting 

After cutting, forested sites can remain a carbon source for up to 10 years. This is due to 
increased respiration of CO2 by soil microorganisms and a decreased photosynthetic rate. 
Ensuring prompt regeneration on cut sites is vital in minimizing the amount of time a 
forest is in a carbon source state. This crucial time between harvesting and replanting 
should be kept to an absolute minimum.   

Lumber, paper and pulp mills require energy to process the harvested timber into 
merchantable products. Increasing the amount of energy coming from renewable sources 
and decreasing the amount of fossil fuels used is important to reduce overall carbon 
emissions. Improvements in energy efficiency and waste minimization at the mills would 
help as well.    

It is also important to consider what products the harvested timber is made into. Different 
consumer products will breakdown at different rates. Paper products can be expected to 
release their carbon into the atmosphere rather quickly whereas a treated piece of lumber 
integrated into a well built house can last for hundreds of years before beginning to 
degrade. However, there is some uncertainty still remaining surrounding the true extent 
of forest products role in the carbon cycle. 

Conclusion     
                                                                                                                                              
Blind efforts to simply elevate carbon storage, without regard to other interdependent 
factors, can result in serious mismanagement of Canadian forests. Increased carbon 
storage may come at the expense of other management objectives. Clear balanced 
objectives are needed to maintain the long term integrity of forest lands. The following 
table summarizes the primary strategies discussed to increase carbon storage or reduce 
carbon emissions. 

  

 

 



Strategy to Increase 
Carbon Storage/  
Reduce Emissions  

Issues/limitations   Uncertainty 
Involved   

Quick replanting of 
cut sites   

Cost/coordination    Low   

Increased 
afforestation   

Increased plantations, cost, negative public 
image of uniform forests   

Low   

Improved fuel 
efficiency    

Cost of new technology, training of 
operators 

Low   

Structured 
harvesting plan    

More intense harvesting on connected area, 
reduced roads, reduced costs, Increased 
clearcuts, Negative public image, Increased 
impacts over smaller areas    

Low   

Lumber, Paper, 
Pulp Mills   

Waste minimization, Energy efficiency, 
increased use of renewables   

Low   

Use slash for 
biomass energy 
production   

Transportion distance to processing plant 
   

Moderate   

Lengthening of 
rotation age   

Loss of revenue to forest companies, 
increased habitat diversity   

Moderate   

Long Lasting 
Products   

Hard to implement, Hard to keep track of   Moderate  

Maximizing carbon 
accumulation rate   

Encourage younger forests, Cutting down 
Old Growth, Negative public image,  Loss 
of Carbon Storage, Loss of habitat 
diversity   

High 

Discussion questions: 

What are the policies and strategies used by your company that relate to increasing 
carbon storage and decreasing emissions? 

How long does your company typically wait to replant after harvesting? 

Do contractors keep track fuel consumption per cubic meter of harvested forest?  

Are machine operators trained to maximize fuel efficiency?  

What is your company doing to minimize the road network required for harvesting? 

 For more Information:   

1.      http://ecosys.cfl.scf.rncan.gc.ca/dynamique-dynamic/carbone-carbon-
eng.asp   

2.      http://cfs.nrcan.gc.ca/news/544   

http://ecosys.cfl.scf.rncan.gc.ca/dynamique-dynamic/carbone-carbon-eng.asp
http://ecosys.cfl.scf.rncan.gc.ca/dynamique-dynamic/carbone-carbon-eng.asp
http://cfs.nrcan.gc.ca/news/544


3.      www.oregonforests.org/media/pdf/CarbonRptFinal.pdf    

4.      www.fs.fed.us/pnw/pubs/pnw_gtr614.pdf     

5.      http://www.ontariowoodlot.com/pdf_older/Kyotoprotocol_exp.pdf    

http://www.oregonforests.org/media/pdf/CarbonRptFinal.pdf
http://www.fs.fed.us/pnw/pubs/pnw_gtr614.pdf
http://www.ontariowoodlot.com/pdf_older/Kyotoprotocol_exp.pdf


FINAL DRAFT (VIRGINIE)  

BENEFITS FOR LOCAL COMMUNITIES AND ABORIGINAL PEOPLE  

   

Introduction  

   

Nowadays, many forest companies truly see and recognize all the values of 
the forest despite their interests in the commercial aspect where wood is 
traditionally viewed as a commodity.  This interest is legitimate, but local 
communities and Aboriginal peoples also have a vested interest in the forest.  What 
benefits do they obtain from the forest?  First Nations in Canada account for over 1 
million people1 and most of their communities are located in forested areas.  Since 
forests have been logged in most inhabited regions throughout the country, rural 
communities and Aboriginal Nations have an immediate interest in logging 
activities.  These communities, along with other concerned parties, have to be 
considered in decision making.  This article first provides an overview of the 
benefits that local communities and Aboriginal people get from the forest.  
Secondly, it discusses how commercial logging is an issue for these people.  Finally, 
it offers suggestions of possible solutions to maximize benefits and some important 
questions which should be addressed in group discussion meetings.  

What are the forest benefits?  

 In order to facilitate the reading, the next section will focus on first, 
Aboriginal people and finish with local communities.  The term local people is used 
here to express every person who lives in close proximity to forest (anybody who 
enjoys forest benefits on a regular basis) and is not Aboriginal.  In reality the line 
between these two communities of different origins is not well defined and the 
benefits listed below can be representative of any community.   This separation 
corresponds to the way the government of Canada approaches this topic and to the 
information available on the web.  It is important to keep in mind that, although 
this document focuses on two types of communities, people living closer to urban 
center are likely to share these values too.  

- First Nations 

 First Nations make use of the forest in diverse ways.  In terms of food, 
hunting and fishing provides them their main source of food; in some cases, they 
trade these products under governmental legislation.  They also gather mushrooms 
and berries for their own needs, and they use many plant species for infusion and 
medicinal purposes.  For most Aboriginal communities, wood is also essential for 
firewood, local constructions and even for tools.  First Nations also own logging 
companies either on their own or in cooperation with companies owned by non-
Aboriginal people. It has been observed in some provinces that partnership 



between native and non-native companies are economically beneficial.  Far from 
gaining only material advantages from the forest, Aboriginal people also benefit 
from it in a spiritual way.  Central to their belief system is a lack of land ownership 
and the view that they must take care of it by using it adequately to meet their 
needs and ensure that the next generation will be able to do so as well.  The 
locations of some of the lands of their ancestors are particularly remote and far 
from any other community and roads, and the forest companies would need to 
create a road network to carry out their logging activities.  The creation of a new 
road network, while facilitating access to these sites for non-aboriginal people, 
would create sources of conflicts. These lands are important for communal activities 
where elders pass on their knowledge to youngsters. These moments of exchange 
on pristine lands are essential for First Nations to pass on their traditions and 
cultures, including their strong respect for nature and promotion of sustainable 
interactions with the forest.   

- Local people 

 Even though various local communities often live close to Aboriginal peoples’ 
villages or forest lands, as Occidental people they often have a different perception 
of the benefits they may obtain from the forest. When they came to America with 
the goal of colonizing the new land, white settlers considered forest as valuable 
sources of wood with an important commercial asset.  For them, wood was the most 
important forest resource since it seemed like a valuable and inexhaustible 
resource.  Local people may work for the forest industry and some villages’ 
economies are based on this activity, although it is becoming less important with 
the decline of demand for forestry products.  Local people also benefit from 
recreational activities as they obtain firewood, and while being in the forest they 
can enjoy the calmness derived from a serene environment.  Finally, where the 
necessary infrastructures are in place, forest lands are attractive to tourists as 
recreational destinations and local communities gain economic benefits from 
tourism-related activities.   

How does commercial logging constitute an issue for local and Aboriginal 
people?  Can it also be an advantage?  

 As mentioned earlier, Aboriginal people believe in land stewardship, as 
opposed to land ownership.  According to their beliefs, they use the land and take 
care of it for the next generation.  In opposition to this ideology, lands in Canada 
are split into categories such as publicly owned, company leased, privately owned 
and First Nation owned pieces of land.  Since ancestral uses did not exploit the land 
for economic profit but for personal use and timber, pulp and paper wood are high 
valued on markets, the traditional uses are often perceived as less valuable for the 
national economy.  The ancestral land uses of Aboriginal people are then put into 
competition and neglected in favour of other uses on public lands and tenure 
(privately owned). 



 Another important way in which Aboriginal people are affected by commercial 
logging is through the web of roads that it creates.  Roads make inaccessible lands 
that were formerly used only by Aboriginal people suddenly accessible to local 
communities and tourists.  This alteration often results in over-fishing and over-
hunting of forest lands, enhancing conflicts between non-Aboriginal and Aboriginal 
people.  For locals, the creation of road networks can be considered as an 
advantage since it stimulates the regional economy.  

 The ability of small towns and villages to respond to new flows of people 
should also be taken into account.  In some cases, logging activities can suddenly 
double the population of a village.  Such a population explosion requires building 
social services such as health care and education.  Whether or not forest companies 
should be held responsible for investing a part of their profits in helping local towns 
to cover the costs of these services and infrastructures in addition to taxes they are 
already paying, is an unavoidable discussion. 

 Finally, alteration of plant and animal communities in forest ecosystems as 
well as disruption of animal behaviour due to logging activities is another significant 
issue.  Certain animals are forced to change their habits because logged areas are 
too dangerous for them to walk through, which creates changes in the dynamics of 
animal communities.  As another example, some trees and herbaceous species 
need shade and will not tolerate being at the edge of a cut area where they are 
exposed to full sunlight conditions. (See section 1a.) This impact might not be 
directly related to social issues but it could contribute to the loss of medicinal plants 
and food resources (i.e. animals for hunting) for Aboriginal and local communities. 
The alteration of the environment also affects the visual aspect of particular area 
and undermines the ability of forests to provide the calm and serenity that local and 
Aboriginal people enjoy.  

How can we maximize forest benefits for Aboriginal and local people?  

 In conclusion, Aboriginal people have interacted with the forest in a 
sustainable way for centuries, and they possess rich and valuable traditional 
knowledge.  Could they become more involved in forest management?  What place 
should they have in forest companies’ decision-making process?  

 Building relationships between two corporations, one owned by Aboriginal 
people and the other by Western businessmen, tends to raise the income of First 
Nations communities and helps them to improve their economic situation in the 
long-term.  Should the government encourage these kinds of associations? What 
would be the benefits versus the costs?  As a final thought, it must be kept in mind 
that benefits can be the same for aboriginal and local people in many cases. Also, 
there are many issues which apply to any forest and community, and as these 
communities have differing interests, the issues need to be adapted to each 
community. In which way are these benefits and issues relevant to your 
community?  How can the benefits be improved in your community? 
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Fair Distribution of benefits and costs 

Introduction 

 Who are the beneficiaries and cost-bearers of forest management?  

Depending on who he or she is, each citizen has different values and interests in the forest and its 
management. Aboriginal people, provincial and federal government agencies, industry representatives, 
municipalities, tourism sector and general public weight the benefits provided by the forest differently. 
Some will emphasize the ecological side, others the economic, the cultural or social ones. Today there is 
increasing pressure to make some more room to the ecological and social sides. If this pressure is 
legitimate, one should not forget that profits underlie every other activity. How can we increase the social 
and environmental profitability of forest activities while maintaining profits? What is the good balance 
between these three major points? We will first discuss incomes in forestry, then the indirect costs and 
benefits brought by forestry activities and finally the environmental aspects of this topic.  

 Wages and workers in the forestry sector  

Firstly, satisfying sustainability implies first and foremost making profitable business. Even if businesses are 
often denounced for making of profits their priority, one should not forget that profits keep companies 
viable. Without them, companies would go bankrupt, annihilating any possible benefit. What is the state of 
the benefits provided by companies? What could they do to increase and share benefits more? What has 
already been done?  

The industrial model of forest management was developed considering that it was more profitable to 
process the greatest amount of land with the fewest amount of workers. This model has found its limits in 
the level of unemployment and the environmental issues that it causes. In forestry, making business so as 
to involve more workers while making profits is possible. It requires diversifying job positions and creating a 
new market for value-added products. As soon as wood is cut, a distinction should be made between wood 
which has an intrinsic low-quality, which should be mainly sold as fuelwood, and high-quality wood such as 
hardwood, usable for creating value-added products. Value can be added to high-quality wood by many 
ways. At the primary stage of treatment, it consists of treating it against termites or decay, or simply cutting 
it to a size destined to a special use. Increasing profits can also be done by selling residues to pulp and 
paper industries, provided that it does not harm the environment (cf. other papers). Sorting and grading of 
logs generally occurs at both the harvest site, where logs are sorted by species and grade, as well as at the 
manufacturing facility where they undergo further treatments.  

 Even though it is essential, one should not only focus on what could still be done to increase the share of 
the profits, but also on what has already been done. Obviously adding value to wood products is a trend 
that many companies already follow. From visual sorting for Japan grade lumber to machine stress rated 
lumber to laminated timbers, the numerous actions that have already been undertaken to add value to 
products should be recognized at their fair value before judging the performance of a company.  

 One should also keep in mind that 90% of forest companies find it difficult to recruit workers. Therefore, 
one may not want to ask companies to recruit more when the work supply is not present.  
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• How the company you are evaluating in engaged in finding processes of adding value? What have 
they already done? What else could they do?  

• What is the trend in employment for the five last years?  

Not only economic benefits should be distributed among people, but also costs should be shared. Wages 
should take into account all the costs related to some worker’s position. Usually workers in the forestry 
sector cannot work as long as other people that have indoor job positions. Fair distribution of outcomes of 
the forest also means workers do not have to bear the cost of the physical hardness their job requires. The 
average wage per hour in the forestry sector in Canada was 22.20$ in 2007 (2), which is quite high 
compared to other industries. However, wages vary a lot from one province to another. This is why it would 
be more relevant to compare wages of a company to the average of the province for the sector and to other 
local industries.  

• What is the average wage of the workers in the company you are looking into? How high is it 
compared to other local industries?  

Indirect costs and benefits brought by forestry activities  

Forestry activities are not only about incomes. Benefits and costs are also brought indirectly. Each people 
consider the forest as a source of specific benefits. Knowing who considers what to be a benefit is 
necessary before trying to distribute fairly costs and benefits.  

 Benefits brought by forest activities  

Forest companies often operate close to local communities that are far from cities. Jobs are usually difficult 
to create there. This is why, because it creates high-quality and high-income jobs, forestry is a high source 
of benefits for local remotely-situated communities, which rely on this industry. Moreover, companies pay 
corporate municipal taxes, thus adding another economic benefit to the personal income workers receive. 
Last but not least, forest companies are required to build roads to access forests they plan on harvesting, 
which can be appreciated as a source of economic benefits through new tourism, which bring even more 
revenues to the communities by making remote areas accessible and enjoyable. Forestry is not only 
beneficial to local communities but also to other people since it creates jobs through the flow chain of 
services it creates: treatment of the wood, sale of the wood etc. and create access to new recreational 
areas.  

• How much stumpage fees did the company pay to the Crown, to the Province? To the local 
communities?  

 Possible disadvantages 

Even though forestry is obviously a major source of benefits, the way stakeholders weight the services 
provided is critical to evaluating costs and benefits; some activities can be considered as beneficial for 
some people, while being disadvantages for some others. For instance, despite the benefits mentioned 
earlier, the new road construction has the potential to negatively impact resources such as water quality, 
and to disturb traditional practices, culture and customs of local communities. Moreover, local communities 
may have special expectations regarding retention of employed workers or safe work environment. Thus, 
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communication with all stakeholders, including local communities, is critical in managing forests for multiple 
values. 

Compensating the loss of some benefits: environmental sustainability   

Traditional market systems do not take into account costs due to damage made to the environment. Firstly, 
degradation reduces the chance people have to enjoy the forest as a natural recreational place. Secondly, 
water and air pollution have consequences on the health of both the local and the community at large. 
Pollution spreads through water and air and neither current society nor future generations should have to 
bear these costs. Thus, forestry activities, under certain conditions, should undergo an environmental 
impact assessments followed by forest companies taking the appropriate measures to mitigate foreseen 
impacts as well compensate residual impacts on the environment after operations are complete.  

It must be however underlined that many companies already go beyond law by thinking about the way they 
manage the forest, adapting silvicultural regimes and caring about the effect their activities have on the 
environment.  

• How far is your company on this trend? What does the company do to minimize the damage done 
to the environment? Are there additional cost-effective measures of mitigating impacts that could 
be implemented? 

 In summary, sharing benefits and costs in forestry requires maximizing employment and creating new 
markets, consulting stakeholders, mitigating and compensating damage done to the environment.   

  

(1)   [i]Reginald Parsons and Gordon Prest, Aboriginal forestry in Canada, the forestry chronicle, 
vol.79, no.4, July/August 2003, www.forestry.ubc.ca/firstfor/forestchronarticle.pdf 
(2)   Summary of changes over time – Industrial Product Price Index [Internet]. [updated Mar. 1/04]. 
Gatineau (QC): Environment Canada; [cited 2009 Mar 3]. Available from:   
http://www40.statcan.gc.ca/l01/cst01/labr74a-eng.htm
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