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Figure 14. Local Institutional Capacity based on 1996 Census data (Data Source:  Rural Secretariat ND) 
 

 
Figure 15. Local Institutional Capacity based on 2001 Census data (Data Source:  Rural Secretariat ND) 
 



 158

 
Figure 16. Regional Disparity based on 2001 Census data (Data Source:  Rural Secretariat ND) 

 
Figure 17. Regional Disparity based on 1996 Census data (Data Source:  Rural Secretariat ND) 
 



 159

 
Figure 18. Economic Stability based on 1996 Census data (Data Source:  Rural Secretariat ND) 

 
Figure 19. Economic Stability based on 2001 Census data (Data Source:  Rural Secretariat ND) 
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Figure 20. Vulnerability – Population Decline based on 2001 Census data (Data Source:  Rural Secretariat ND) 

 
Figure 21. Vulnerability – Employment Decline based on 2001 Census data (Data Source:  Rural Secretariat 
ND) 
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Table 4 Selected Indicators for Montreal Lake, Deschambault Lake, La Ronge and Victoria Beach (Rural Secretariat ND). 
 

 
4718802 
Montreal 
Lake 106 

4718802 
Montreal 
Lake 106 

4718852 
Kimosom 

Pwatinahk 203 
(Deschambault 

Lake) 

4718852 
Kimosom 

Pwatinahk 203 
(Deschambault 

Lake) 

4718041 
La Ronge 

4718041 
La Ronge 

4601078 
Victoria Beach 

4601078 
Victoria Beach 

INDICATORS 1996 2001 1996 2001 1996 2001 1996 2001 

Community Type - - - - - - - - 

Metropolitan Influence Zone (MIZ) Rural weak Rural weak Rural weak Rural weak Rural weak Rural Weak Rural - No MIZ Rural - No MIZ 

Resource Reliance – Category - - - - - - - - 

Population - - - - - - - - 

Total Population 660 861 695 896 2985 2727 - 265 

Male Population 340 445 375 465 1435 1350 135 130 

Female Population 320 415 320 430 1550 1375 100 135 

Population density 10.83 14.12 86.44 111.44 253.4 231.49 - 13.07 

Population mobility 260 380 225 285 1435 1475 - 95 

Immigrant population 0 - 0 - 110 80 - 0 

Education - - - - - - - - 

Not attending school 60 60 80 100 245 205 - 0 

Attending school full-time 50 80 30 75 265 230 - 0 

Attending school part-time 0 10 0 10 30 30 - 0 

Less than grade 9 95 85 145 135 225 115 - 10 

Grade 9 – 13 170 155 125 155 665 385 - 95 

Trades certificate or diploma 25 55 25 15 50 330 - 60 

University 35 40 25 30 450 380 - 15 

Aboriginal Peoples - - - - - - - - 

Total Aboriginal population 655 850 690 880 1530 1475 - 50 

Income - - - - - - - - 

Average family income $ - Male lone-parent families 0 20294 0 17613 0 27300 - 0 

Average family income $ - Female lone-parent families 17169 16681 19432 16573 17075 24808 - 0 
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4718802 
Montreal 
Lake 106 

4718802 
Montreal 
Lake 106 

4718852 
Kimosom 

Pwatinahk 203 
(Deschambault 

Lake) 

4718852 
Kimosom 

Pwatinahk 203 
(Deschambault 

Lake) 

4718041 
La Ronge 

4718041 
La Ronge 

4601078 
Victoria Beach 

4601078 
Victoria Beach 

Economic families - Low income 0 0 60 0 190 160 - 10 

Economic families – Other 0 0 60 0 545 565 - 80 

Economic families - Incidence of low income - % 0 0 52.5 0 26 21.9 - 0 

Unattached individuals - Low income 0 0 15 0 100 75 - 0 

Unattached individuals – Other 0 0 10 0 205 175 - 50 

Unattached individuals - Incidence of low income - % 0 0 0 0 0 30.2 - 0 

Total population in private households - Low income 0 0 330 0 855 620 - 35 

Total population in private households – Other 0 0 360 0 2120 2075 - 235 
Total population in private households - Incidence of low 
income - % 0 0 0 0 0 23 - 12.5 

Average personal income – males 11094 11404 12290 10655 25509 29182 - 44988 

Average personal income – females 11725 12661 11006 11822 17557 22706 - 15198 

Average family income 24257 24051 27982 24965 43045 52932 - 65684 

Composition of income (employment) 60 58.7 56.4 52.1 85.2 84.6 - 56.6 

Composition of income (gov't transfer) 40.6 39.6 41.5 46.8 11.9 10.2 - 15.4 

Composition of income (other) 0.2 0.8 0.8 0.2 2.9 5 - 27 

Employment - - - - - - - - 

Employment rate 27.8 31.6 20 23 68.7 68.2 - 57.8 

Full-time employment 50 70 20 45 825 825 - 40 

Self-employment 0 0 0 0 60 50 - 10 

Not in the labour force - 15 years and over 210 255 230 300 515 435 - 85 

Unemployed - 15 - 24 years 20 20 10 10 45 60 - 0 

Employment to population ratio - 15 - 24 years 8.7 - 9.5 - 50.9 - - - 

Employment rate - 15-24 years - 10.7 - 13.9 - 49.5 - 0 

Unemployment rate - 15 - 24 years 100 57.1 66.7 28.6 13.8 20.7 - 0 

Employment to population ratio - 25 years and over 36.7 - 24.5 - 74.9 - - - 

Employment rate - 25 years and over - 40.9 - 29.7 - 74.7 - 60.5 
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4718802 
Montreal 
Lake 106 

4718802 
Montreal 
Lake 106 

4718852 
Kimosom 

Pwatinahk 203 
(Deschambault 

Lake) 

4718852 
Kimosom 

Pwatinahk 203 
(Deschambault 

Lake) 

4718041 
La Ronge 

4718041 
La Ronge 

4601078 
Victoria Beach 

4601078 
Victoria Beach 

Unemployment rate - 25 years and over 24 24.3 45 42.4 5.6 8.3 - 7.4 

Employment to population ratio - Males 15 - 24 years 20 - 15.4 - 63.2 - - - 

Employment rate - Males 15-24 years - 13.3 - 11.1 - 53.5 - 0 

Unemployment rate – Males 15 - 24 years 100 50 100 50 10 20.7 - 0 

Not in the labour force - Males 25 years and over 45 60 65 70 85 100 - 20 
Employment to population ratio - Males 25 years and 
over 40 - 24 - 82.6 - - - 

Employment rate - Males 25 years and over - 46.9 - 27.3 - 77 - 72.7 

Unemployment rate – Males 25 years and over 31.2 30 46.2 55 5 10.1 - 11.8 

Not in the labour force - Females 15 - 24 years 55 45 40 70 135 105 - 10 

Employment to population ratio - Females 15 - 24 years 0 - 0 - 36.5 - - - 

Employment rate – Females 15 - 24 years - 16.7 - 11.1 - 44 - 0 

Unemployment rate - Females 15 - 24 years 100 0 0 0 20.8 24.1 - 0 

Not in the labour force - Females 25 years and over 75 90 75 85 210 160 - 55 
Employment to population ratio - Females 25 years and 
over 29.2 - 21.7 - 68.6 - - - 

Employment rate – Females 25 years and over - 38.2 - 29 - 71.8 - 47.6 

Unemployment rate - Females 25 years and over 22.2 18.8 25 33.3 6.2 8.1 - 0 

Environmental Stewardship - - - - - - - - 

Land area in square kilometres, 2001 60.96 60.96 8.04 8.04 11.78 11.78 20.28 20.28 

Resource Reliance – Employment 14.29 11.11 22.22 9.68 5.72 6.41 - 0 

Resource Reliance – Income - - - - - - - - 

Engaged Population and Institutions - - - - - - - - 

Local Institutional Capacity 6.31 9.71 0 7.79 8.37 11.35 - 1.12 

Infrastructure - - - - - - - - 

Education Services 20 30 20 20 165 185 - 10 

Health and Social Services 15 35 10 25 195 190 - 0 

Number of funded Community Access Program sites - 1 - 1 - 3 - 1 
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4718802 
Montreal 
Lake 106 

4718802 
Montreal 
Lake 106 

4718852 
Kimosom 

Pwatinahk 203 
(Deschambault 

Lake) 

4718852 
Kimosom 

Pwatinahk 203 
(Deschambault 

Lake) 

4718041 
La Ronge 

4718041 
La Ronge 

4601078 
Victoria Beach 

4601078 
Victoria Beach 

Number of occupied private dwellings 140 190 140 190 920 900 - 135 

Tenant-occupied non-farm, non-reserve dwelling 0 0 35 0 450 460 - 0 

Owner-occupied non-farm, non-reserve dwelling 0 0 10 0 470 440 - 135 

Selected Community Indexes - - - - - - - - 

Regional Disparity 0 0 0 0 0.000024 0.000017 - 0 

Economic Stability 0.27 0.26 0.28 0.26 0.26 0.26 - 0.33 

Social Progress 0 0 0 0 0 0 - 3.18 

Economic Competitiveness -0.34 -36.21 -0.52 -31.54 2.22 -5.93 - 0 

Global Exposure and Integration 0 0.32 0 0.33 0.44 0.51 - 0 

Industry Integration 0 0.13 0 0.14 0.16 0.26 - 0 

Industry exposure - export proportion of total trade 0 0.27 0 0.26 0.28 0.24 - 0 

Industry exposure - export proportion of GDP 0 0.58 0 0.58 0.87 1.03 - 0 

Vulnerability - population decline - 0.3902 - 0.3902 - 0.3902 - 0.0482 

Vulnerability – employment decline - 0.0794 - 0.0794 - 0.0794 - 0.0132 

1996-2001 Change - - - - - - - - 

Population Change, 1996-2001 - 30.45 - 28.92 - -8.64 - - 

Population Mobility Change, 1996-2001 - 46.15 - 26.67 - 2.79 - - 

Immigrant Population Change, 1996-2001 - - - - - -27.27 - - 

Average Personal Income Change - Males, 1996-2001 - 2.79 - -13.3 - 14.4 - - 

Average Personal Income Change - Females, 1996-2001 - 7.98 - 7.41 - 29.33 - - 

Average Family Income Change, 1996-2001 - -0.85 - -10.78 - 22.97 - - 

Full-time Employment Change, 1996-2001 - 40 - 125 - 0 - - 

Self-employment Change, 1996-2001 - - - - - -16.67 - - 

Education Services Change, 1996-2001 - 50 - 0 - 12.12 - - 

Health and Social Services Change, 1996-2001 - 133.33 - 150 - -2.56 - - 
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Conclusions and recommendations 
 
The CID will be a useful but limited tool in determining adaptive capacity.  It supplies much of 
the information required by the adaptive capacity models.  The two major areas it is missing are 
technological information and peoples’ attitudes and perceptions to for example extreme events. 
 
Most of the adaptive capacity models do not allow for bio-physical information but communities 
and stakeholders require bio-physical information.  The communities require it to assist in 
determining adaptive strategies for potential extreme events and the lumber industry require bio-
physical information because of the impacts to their timber harvesting schedules (see Wheaton 
2008 “Scenarios of Future Climates”). Therefore, it is recommended that the CID is combined 
with the bio-physical information that was available in 1996 and 2001.  This would allow for the 
development of a more comprehensive adaptive capacity model because of local bio-physical 
influences on a region.   
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APPENDIX ONE (CONTINUED) 
 

1B CID Downloading Procedures 
 
Downloading information from the CID database using the following steps 
(http://data2.beyond2020.com/agcan/ThematicMaps/mapView.aspx): 

• Select a province from the map of Canada.  The web site does not allow for more than 
one province selection at a time. 

• Use the rectangular selection capability to select census sub-divisions within the 
appropriate study area (i.e., Boreal Forest Ecozone) within the selected province. 

• Select “view as table” 
• Select “geography” to further refine the census sub-divisions.  Due to the rectangular 

section (above) some areas were selected that should not have been and vice versa.  This 
step allows for further refinement of the selected census sub-division. 

• Select the “indicators” of interest (Table 1). Indicators were chosen based upon expert 
judgement (Williamson p. comm. 2008).  Indicator definitions are in Appendix 2 and on 
the CID website: http://www.cid-bdc.ca/. 

•  Select the time period of interest (1996 and 2001) 
• Download the data in comma delimited ASCII format to be imported into Excel. 
• Combine three provinces into one excel spreadsheet. 
• Create base map using the Boreal Plains Ecozone and the Forest Management Area 
• Import CID information into ArcInfo. 
• Create overlay maps for each of the selected indicators (Appendix 3). 
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APPENDIX ONE (CONTINUED) 

 
1C Brief Indicator Definitions for the CID (Rural Secretariat ND).   
Not all of the indicators nor sub-indicators have definitions. For more complete definitions see 
the Rural Secretariat website (http://www.cid-bdc.ca/) : 
 
Community Type: 
 Metropolitan Influenced Zone – is a concept that geographically differentiates the area of 
Canada outside census metropolitan areas and census agglomerations.  Census subdivisions are 
assigned to a MIZ category based on the percentage of their resident employed labour force that 
has a place of work in the urban core. The strong MIZ category includes CSDs with a 
commuting flow of 30% or more (at least 30% of the total employed labour force living in the 
CSD work in any CMA/CA urban core). The moderate MIZ include CSDs with a commuting 
flow percentage between 5% and 30%. The weak MIZ category includes CSDs with a 
commuting flow percentage f more than 0% but less than5%. The No MIZ category includes 
those CSDs with either fewer than 40 people in the resident labour force or no people commuting 
to work in CMA/CA urban cores. 
 
 Resource Reliance – Classification used for 5 sectors: agriculture, energy, fishing, 
forestry, mining. 
 
Population: 
 Total Population – Based on the number of persons of Canadian citizenship in 1996 and 
2001. The population data for the 1996 and 2001 censuses for a specific region represent the 
number of Canadians that usually reside in that same region, wherever they are on census day 
 
Population density – is the number of persons per square kilometre and is calculated by dividing 
the total population by land area.  The calculation for population density is total population 
divided by land area.  The data is available for all standard geographic areas. 
 
Population mobility – mobility status is an indicator that expresses an absolute number of 
migrants within a given period of time.  Migration is a derived variable referring to the types of 
migrants that can generally be classified in two categories:  movers who were residing in a 
different CSD one year earlier (internal migrants) or movers who were living outside Canada one 
year earlier (external migrants). 
 
 Immigrant population – provides information about the whole immigrant population, 
specifically with respect to its size, geographic distribution, origins and demographic 
characteristics. The indicator also identifies the number of immigrants who have obtained 
Canadian citizenship or who hold a dual citizenship including Canadian citizenship. 
 
Aboriginal Peoples: 
 Total Aboriginal Population – Included in the aboriginal population are those persons 
who reported identifying with at least one aboriginal group, that is, ‘North American Indian’, 
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Metis, Inuit and/or who reported being a treaty Indian or a registered indicant as defined by the 
Indian Act of Canada and/or who reported they were members of an Indian band or First Nation. 
 
Education: 
 
Post-Secondary Qualifications – the main subject area of a person’s degree, certificate or 
diploma after high school. 
 
Income: 
 Average family income – average income of census families or non-family persons refers 
to the average total income of census families or non-family persons for the previous year. A 
higher dollar amount indicates a higher average total income for families (weighted mean). For 
example, an indicator where the amount reaches $25,000 in a given census division shows that 
the average family income within that given community is $25,000 annually. 
 
 Average personal income – reported for population 15 years of age and over with 
income, excluding institutional residents (e.g., hospital, senior citizens’ home, jail) and is 
expressed as a dollar value. 
 
 Composition of Income (employment) – refers to the relative share of each income 
source or group of sources, expressed as a percentage of the total income of that group or area 
(aggregate total income). Sources of income are employment income, investment income and 
transfer income (e.g., Old Age Security, Pension, Child tax credit).  Represents the aggregate 
share of a particular income group for a specific area, where a higher percentage means higher 
reliance on a particular source of income. For example, if the composition of income 
(government transfer) data point for a community displays 18%, this means that the community 
is reliant on government transfer for 18% of its total income. 
 
Employment: 
 Full employment – is expressed as a number of persons occupying a full time job and is 
calculated monthly. Full time (30 hours or more per week); part time (1 to 29 hours per week). 
 
 Self employment – are working owners of an incorporated business, farm or professional 
practice or working owners of an unincorporated business, farm or professional practice. It refers 
to population 15 years of age and over, excluding institutional residents. Self employment 
activity includes all workers who are self-employed in their main job as well as employees 
earning self employment income from a farm unincorporated business or professional practice 
outside their main job. Self-employed workers can be further subdivided by those with or 
without paid help. Also included among the self employed are unpaid family workers. They are 
persons who work without pay on a farm or business owned and operated by another family 
member living in the same dwelling. This indicator can be expressed by a number of self-
employed workers or a percentage. 
 
 Employment Rate – the number of persons employed during the week (Sunday to 
Saturday) prior to census day expressed as a percentage of the total population 15 years of age 
and over. The employment rate for a particular group is the number employed in that group 
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expressed as a percentage of the population for that group. The employment rate is a statistic 
derived from the Labour Force Activity variable. It is expressed as a percentage and is calculated 
monthly. 
 
Environmental stewardship: 
Resource reliance refers to the relationship between social and natural resource systems.  It can 
be defined as the proportion of activity in the resource sector activities that contribute to an 
area’s total basic economic activity.  The type of industry seems to play a significant role, for 
example, some researchers have found that forest sector reliant communities have higher rates of 
unemployment, poverty, divorce and even higher crime rates (from Stedman et al., 2004). 
 
Resource Reliance – Employment – refers to the relationship between social and natural resource 
systems.  It reflects the extent to which the social system is reliant on one or more natural 
resources.  Resource reliance can be defined as the proportion of activity in the resource sector 
activities that contribute to an area’s total basic economic activity.  Resource sector activities 
include agriculture, forestry, logging, mining and oil and gas-related industries.  Results from the 
index are represented as percentages and can range from 0% to 100% with 0% meaning 
absolutely no resource reliance is present in a CSD to 100% meaning completely resource reliant 
CSD. 
 
Resource Reliance – Income – resource reliance is a measure of the relative importance of a 
resource sector to a particular community.  Natural resources form the basis of the economy for 
much of Canada outside the large cities and main regional centres.  This includes the production 
and initial process of five types of natural resources.  The economic impact of these resources is 
measured in terms of the employment income directly generated by their exploitation, processing 
and distribution.  Employment income is data collected by the Census of Population; it is based 
on activities in the year prior to the Census, which means that this indicator shows the status of 
activities in 2000.  The indicator shows the degree of reliance for all communities with over 30% 
of their employment income in resource sectors.  A higher share of reliance in resource sector 
means a higher degree of reliance on natural resources.  For communities with resource reliance 
on more than one sector, only the dominant sector is represented. 
 
Engaged population and institutions: 
Local Institutional Capacity – is the aggregated capacities of individual institutions in a given 
census sub-division (CSD) or census consolidated sub-division (CCS), where institutional 
capacity is characterized by the competence (demonstrated practical ability) and autonomy (legal 
and structural ability) of institutions in the following activity areas: 

• Assessing and managing resources (financial, human and technical, including accessing 
and managing information); 

• Carrying out key functions (providing information, services and training; contributing to 
social and economic progress); 

• Initiating structural reform when necessary in order to maximize the first two capacities 
and to ensure institutional sustainability (through internal governance and inter-
institutional relations). 

 
Local institutional capacity (LIC) – 
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• % of bilingual individuals 
• % with post-secondary education 
• % employed in intellectual and managerial occupations 
• % self-employed workers 
• % employed in education 
• % employed in government 
• % employed in health and social services 

 
Results at the CSD level can range from a low of -18% indicating very low capacity to a high of 
18% indicating very high capacity. 
 
Selected community indexes: 
Regional Disparity – Disparity refers to differences in rank, conditions or excellence.  When this 
term is applied to socio-economic conditions of regions or territories, the term disparity can be 
used to describe the “variations in wealth and socio-economic conditions and opportunities 
among units of observation.”  In order to measure these variations between regions, geographic 
concentration indexes are most often used.  These indexes are intended to measure the extent to 
which a small area of national territory accounts for a large proportion of a certain economic 
phenomenon.  Thus, a high concentration index would suggest a high degree of disparity (a few 
places hold most of the resources), whereas a low index indicates a low degree of disparity 
(resources are spread out among many places).  Results at the CSD level range from a low of 0% 
indicating that there is no contribution to regional disparity to high of 23% indicating a high 
percentage of regional disparity. 
 
Economic Stability – minimal fluctuations in output, unemployment and inflation.  Output can 
be defined as Gross Domestic Product (GDP) and account for inflation by using Real GDP.  
Employment trends can be represented by using labour force survey estimates to calculate GDP 
per capita and CSD industry shares in order to measure economic stability at the regional level.  
Results from the economic fluctuation index range from 0 to 1 with zero indicating no economic 
fluctuation (i.e. high economic stability) and one indicating a high degree of economic 
fluctuation (i.e. low economic stability). 
 
Social Progress – Economic, social and environmental variables may be considered in 
determining social progress as well as basic human rights within the three realms.  Within the 
term “social progress” it is evident that the consideration of human needs must go beyond 
economic and should include social and environmental aspects.  Social Progress Index - % with 
grade 9 education or higher; average life expectancy in number of years; % population change; 
young dependency ratio (represents the number of dependents, under the age of 20, for every 100 
people in the working age population (20-64); % below low-income cut-off; unemployment rate.  
Results range from a low of -14% indicating very low social progress to a high of 19% indicating 
very high social progress. 
 
Economic Competitiveness – is defined as the capacity of firms and industries located in the CD 
to achieve sustained income and employment growth relative to other communities.  Two related 
indicators of competitiveness could be derived from this definition:  income and employment.  
Both indicators are used to provide alternative measures of the competitive strengths of various 
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industries and the regions in which they are located, relative to their counterparts in a country.  
Results from the competitiveness index are measured in terms of income growth in millions of 
dollars.  A high income growth or competitiveness effect would imply a high level of 
competitiveness; whereas, a low or negative competitiveness effect would imply that these CSDs 
are less competitive. 
 
Global Economic Exposure and Integration Indicator, Industry Integration, Industry exposure – 
export proportion of total trade,  Industry exposure – export proportion of GDP – Global 
economic integration is defined as the degree to which industries are characterized by 
international linkages, as measured by the level of intra-industry trade.  Results from the indices 
range from 0 to 1 with zero indicating there are no global exposure and integration or 
connectedness and one indicating “complete” global exposure and integration. 
 
Vulnerability – Population Decline – indicates the likelihood of long-term population decline for 
the community.  The index values range from 0 to 1 with high values indicating a greater 
likelihood of population decline. 
 
Vulnerability – Employment Decline – indicates the likelihood of long-term employment decline 
for a community.  The index values range from 0 to 1, with high values indicating a higher 
likelihood of employment decline. 
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APPENDIX ONE (CONTINUED) 
 

1D  Canadian Boreal Plains Ecozone - Community Information Maps (Data 
Source: Rural Secretariat ND) 
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APPENDIX TWO 
 

Questions used to guide the discussions with forest 
managers in the Boreal Plain Ecozone 

 
 
 
 
Part A. The state of forest management in Canada  
 
One of the main purposes of this study is to understand factors that contribute to, or limit the 
ability of forest management and forest managers to adapt and prepare for climate change. 
However, climate change is only one of many issues that are - and will in the future - impact 
forest management in Canada. For the first few questions we would like to ask you about major 
events or changes that are affecting forest management in your FMA.  
 

1. What are the major issues, challenges and/or changes currently affecting forest 
management in your region and in Canada? 

 
2. What will be the major issues, challenges and/or changes affecting forest management in 

the next 20 to 30 years? 
 

3. How concerned are you about climate change in comparison to other issues affecting 
forest management?  

 
Part B. Recent climate change  
 
A useful approach for discussions about future climate change is to begin with a discussion of 
current climate and/or recent trends in climate and how forest managers have adapted to these 
changes in the past.  
 

4. Do you feel the climate in your area has changed over the last 20 – 40 years and if so how 
have these changes impacted forest management in your area?  

 
5. Have you, your company or your organization made specific changes to adapt to these 

changes and if so please describe them?   
 
Part C. Future climate change impacts on forest outputs and forest management. 
 
The purpose of this section is to identify important climate change factors for forest management 
and to obtain information about ways that climate change might affect forests, forest outputs, and 
forest management in your area. 
 
Note: specific impacts on forest management and forest operations resulting from changes 
discussed in this section will be discussed in the next section of questions. 
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6. Please discuss the kinds of climate changes that may be particularly important from a 

forest management perspective in your area. 
 

For example: 
• Increase in climate variability  
• Increase in extreme weather including high winds  
• Shorter winters  
• Etc. 

 
7. How might forests and forest outputs in the area be impacted by climate change between 

now and the year 2050 and what are the main implications for forest management?  
 

For example: 
• Increase (decrease) in wildfire activity and other disturbances  
• Regeneration failure 
• Change in quantity and quality of wood supply 
• Increased uncertainty in wood supply (increased risk) 
• Change in delivered wood costs 
• Change in ability to achieve non-timber related forest management objectives 
• Etc  

 
Part D. Potential ways that forest managers might adapt to climate change 
 
In this section we would like the respondents to identify and discuss various types of strategies 
and actions that they think could be taken to adapt to climate change in their specific context. 
They should not be confined to discussion of only those actions that are allowed under current 
tenure arrangements but should be allowed to think outside the box.  
 

8. What are some strategies and/or ways that you would recommend or consider adopting in 
order to reduce the impacts of future climate change and what are some of the things that 
the forest management community in Canada in general needs to do in order to adapt?   
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Part E. Assessing current capacity to adapt  
 
The purpose of this section is to identify and discuss features, assets and institutional factors that 
influence (positively and negatively) the ability of Canadian forest managers to adapt to climate 
change. According to the Intergovernmental Panel on Climate Change, the capacity to adapt to 
climate change is determined by:   
• Awareness,  
• The range of technological options available to decision makers,  
• Economic resources (or wealth of decision makers),  
• Institutional design and structure (i.e. flexibility, able to efficiently allocate resources to 

adaptation, degree of autonomy of adaptation choices),  
• Human and social capital of adaptors,  
• Ability to manage risk, and  
• Knowledge and access to information (adequacy of current knowledge and management 

of new knowledge and information).  
 
Awareness / perceptions of urgency:  
 

9. Do you feel that climate change is real?  
 
10. How concerned are you about climate change and why? 

 
11. How urgent is it that forest managers begin to address climate change in decision making 

and in planning?   
 

12. Do you feel that the local effects of climate change on forest ecosystems are well 
understood by forest managers in your area?   

 
Science and technology: 
Climate change implies significant uncertainty. Lack of knowledge or tools about possible future 
impacts (e.g. effects on growth and yield) may be limiting the ability of forest managers to adapt.   
 

13. Does uncertainty and lack of tools about future impacts prevent you as a forest manager 
from implementing changes in how you manage forests in anticipation of climate change 
and if so how?  (i.e. What knowledge and tools would you need that you do not already 
have in order to begin adapting to climate change?) 

 
14. Is there sufficient capacity (financial, skills, researchers, etc) to develop and implement 

innovative ways of managing forests in response to climate change?     
 
Economic Resources, Institutions and Governance:  
Adaptation will require funding and financial resources. It will also require that forest managers, 
forest based companies and forest land owners (i.e. provinces) have an incentive to invest in 
adaptation. Incentives are usually defined in the context of current institutional designs. 
Incentives may be in the form of rewards (e.g. financial return) or sanctions (e.g. penalties for 
not following a particular rule).    
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15. In your view, does the financial state of the Canadian forest industry in anyway limit or 

constrain our ability to begin adapting to climate change? 
 

16. What would be required in order for companies to justify making investments in 
adaptation? 

 
17. Forest companies operating on public lands have certain responsibilities under their 

tenure arrangements. Which of these responsibilities will be impacted by climate change?  
 

18. Do companies have the ability within current tenure systems to adapt in a way that 
company responsibilities are not compromised and what are the barriers (if any)?    

 
Risk management: 
Climate change will likely result in increased risk relative to timber supply, infrastructure, forest 
management investments (e.g. plantations) and relative to other objectives (e.g. wildlife, 
sustainable forests, multiple use). An increase in risk has an economic cost. It also means that 
foresters may need implement new approaches in order to manage risk (e.g. through portfolio 
diversification, shorter rotations, hedging, etc).      
 

19. In what ways does climate change have implications for risk relative to forestry 
objectives?  

 
20. Do you have the ability to manage risk in your current setting?  

 
21. If you could manage risk better, what risk management strategies would you employ? 

 
Human capital:  
Human capital is a measure of the skills, education, experience and knowledge of individuals and 
groups. The collective amount of human capital within a group is an important measure of the 
capacity of that group to adapt to some external change.  
 

22. Do Canadian forest managers possess the knowledge, skills, education, experiences and 
general abilities appropriate for adaptation? How could this be improved? (e.g. forestry 
curriculums, forestry extension. professional development and training) 

 
 
Social capital:  
Social capital measures the size, density and characteristics of an individual’s or organization’s 
network. High levels of social capital may facilitate improved access to information, collective 
actions and responses and access to resources that an individual or organization would not 
otherwise have access to. Trust is an important feature of functioning networks.  
 

23. Please identify and describe the forestry related groups, associations or organizations 
(e.g. professional foresters, CIF, forestry association, etc.) that you are a member of.  
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24. How important are these networks to you in terms of solving forest management related 
problems.  

 
25. Is there a need for a specific climate change and forestry network to share information 

and knowledge about climate change impacts and adaptation?  
 
Information management:  
Information management pertains to the effectiveness of policy makers, regulatory agencies, 
companies, professional organizations and research organizations in obtaining, developing, 
managing and communicating information about climate change. This includes the processes by 
which information is acquired, assessed and communicated. This contributes to increased 
awareness of climate change, more confident decision making and better informed decision 
makers.  
 
 

26. Do you think existing systems for acquiring and assessing information regarding climate 
and climate change in forest management are adequate and if not how would you change 
them?   

 
27. Do you think there is a need to reassess the measures and indicators we use to assess 

sustainable forest management (e.g. certification and C and I)? 
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APPENDIX THREE  

 

Companies Surveyed and strategic questions for surveys of 
CEOs (Chapter 8) 

 
Companies surveyed 
 
Abitibi Bowater 
Alpac 
Canfor 
Catalyst 
Louisiana Pacific 
Tolko 
West Fraser 
 
Associations 
COFI 
FPAC 
  
Strategic Questions/topics 
 
1. For forest product firms operating in the boreal what risks do you see from climate change? 
 

• Operational risk for the company 
• Regulatory risk from government 
• Competitiveness risk (changes relative competitive position vis-à-vis other firms, 

countries) 
• Market access risk (ENGO’s?) 

 
2. Do you see any opportunities? 

• Potential market for bioenergy and residual fibre 
• Perhaps increases in productivity in certain sites 
• Perhaps changes in harvesting practices that can generate carbon credits 

 
3. How can companies respond to the risks and/or opportunities? 
 

• Is it through technological means? New equipment, modification of equipment or 
operational practices? 
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• Does it involve strategic considerations? Consideration of new products? Diversifying 
geographically? Reinvesting in new facilities? 

 
4. What internal factors affect the ability of the company to respond? 

• Access to capital 
• Available staff time and resources 
• Expertise in the issues within the company 
• Type of equipment, age of the equipment (capital vintage) 

 
5. What external factors affect the ability of the firm to respond? 

• Government policies around resource access (tenure), stumpage 
• Rigid regulatory frameworks (e.g. strategic objectives that are required to be met in forest 

management plans that involve fixed requirements that don’t take into account the impact 
of climate change?) 

 
6. How does your company deal with something like climate change?  
 

• Who’s responsible? Does it involve working groups or any kind of institutionalized 
procedure (periodic meetings, agenda item at company meetings)? 

 
• Given how climate change is framed (e.g. how risks and/or opportunities are framed), 

how well does it fit with standard decision-making procedures (e.g. fit into budgeting 
practices, investment decisions, etc.) 

 
• What is general awareness within the company? 

 
• What sources of information do you use?  

 
6. Do you view your operations in the boreal or the particular products you manufacture in those 
operations as more or less impacted by climate change than other firms operating elsewhere 
(outside of the boreal)?   
 
7. In your view what would motivate your firm to take action? 
 
8. What is your vision for the future for the forest sector in the boreal? 

 


