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Abstract 

In this study, sustainable forest management (SFM) indicators employed by 13 different 

forest management entities in British Columbia (BC) have been analyzed according to 

their use and associated monitoring costs. The analysis revealed significant gaps in the 

monitoring of many social and economic indicators amongst forestry companies, largely 

due to a perception that these indicators were not the companies‟ responsibilities to 

monitor.  In addition, some widely recognized values, such as the maintenance of soil and 

water quality, were also not being monitored.  This can be attributed, at least in part, to 

the high cost of monitoring these indicators.   Amongst Aboriginal entities, they were 

also major gaps in the monitoring, often reflecting a lack of capacity or a disagreement 

with the context in which the indicators were framed.   

 

Introduction 

In this study, we compare the use and costs of indicators across a diverse group of 

thirteen forest companies and Aboriginal entities in British Columbia (BC) in order to 

explore how a nationally defined set of criteria and indicators (C&I) is characterized at 

the local-level amongst different actors.  We also explore some of the possible constraints 

and incentives that exist for monitoring and compare the responses of our forest company 

and Aboriginal participants in this regard.  The definition of sustainable forest 

management (SFM) is closely bound to what we measure and monitor, both as national 

public policy and as local-level forest management.  By comparing these thirteen SFM 

indicator case studies to the national C&I suite in Canada and by examining the 

differences between the monitoring behavior of the case studies as forest company and 

Aboriginal entity sub-samples, we can gain a better idea of the mechanisms which govern 

the characterization of SFM and inevitably define it. 
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At the local-level, indicator sets are highly variable: they are tailored to local priorities 

and needs and cannot be readily compared.  However, national, state-wide or provincial 

core sets of criteria and indicators play the unique function of broadly outlining one 

definition of SFM for a wide variety of social, economic and ecological situations.  

Taking indicators from a variety of local-level SFM initiatives and organizing them into 

the hierarchy of an overarching set of criteria makes it is possible to survey locally 

diverse SFM initiatives using an applicable core set as a common ground for comparison.  

As no provincial core set exists for BC, the Canadian Council of Forest Ministers 

(CCFM) criteria and indicator suite is the common denominator in the study.  The seven 

forest company and six Aboriginal entity case studies were selected with the objective of 

studying a variety of forest practices and perspectives in forest management.  Indicator 

use was surveyed in each case study as a proxy measure of the applied characterization of 

SFM.  The perceived costs of monitoring, estimated for each indicator, and the patterns 

of data sourcing for each sub-sample were also analyzed.  Analysis of these variables 

revealed gaps in SFM monitoring and allowed for the exploration of issues related to 

discourse, scale, relevancy, organizational capacity and responsibility, particularly in the 

use or exclusion of social and economic indicators of SFM.   

Discourse 

Sustainability has become an internationally accepted key word for a political discourse 

committed to quality of life, the conservation of natural resources and a sense of 

obligation for the well-being of future generations.  Having introduced concern for social 

justice and political participation to environmental issues, sustainability might best be 

characterized as a contested discursive field which allows for the articulation of political 

and economic differences (Becker et al., 1999).  From this perspective, the different 
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meanings attributed to sustainability in forest management indicate tensions between 

competing socio-political projects with different rationalities and different political 

implications (Becker et al., 1999).   

The role of political discourse in these matters should not be understated; especially 

where the legitimacy of shared public preferences is shaped by a divisive mixture of 

cultural worldviews.  In their discussion of the dynamics of political discourse in seeking 

sustainability, Pritchard Jr. and Sanderson (2002) recognize three archetypal discourses 

that relate to political decision-making: administrative rationalism, pluralism, and 

communitarianism.  Administrative rationalism embodies efficient problem solving: 

knowable public interests can be served through hierarchical bureaucracies using 

„command-and-control‟ strategies. Pluralism (or pluralistic democracy) also expects that 

public interest is knowable but relies on the legitimacy of voting to determine the balance 

of competing interests.  Communitarian discourse, on the other hand, is focused on 

balanced consideration and discussion.  It subjugates competing interests in favor of 

consensus and creating community preferences.  The presumption with this discourse is 

that communities have a more intimate relationship to their resources and, given the 

authority, will steward them more successfully. 

Scale and relevancy 

In exploring the dynamics of these three discourses, it is important to remember that 

choice of forum for political discussion is a political act in itself (Pritchard Jr. and 

Sanderson, 2002).  Communitarian discourses work well at the local-level but come into 

conflict with more formal political processes for decision-making at higher levels, where 

pluralism and administrative rationality are more efficient means of making decisions 
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(Pritchard Jr. and Sanderson, 2002).  However, the reliance of both pluralist and 

administrative-rationalist discourses on more prescriptive analyses such as optimization 

can be too simplistic given the complex socio-economic and ecological interactions that 

we attempt to manage.  In SFM, this means that the scale of the indicator measurement 

can determine which discourse will be most successful in framing the decision-making 

process.  Those who understand this may attempt to move the process to a level where 

they have the comparative advantage (Pritchard Jr. and Sanderson, 2002).  Thus, it is 

important to ensure that the process of indicator selection, at any level, is equitable. 

One way to explore equality in decision-making processes such as this is to evaluate the 

extent to which the discourse is democratic or bureaucratic.  As discourse framing the 

indicator suite skews towards the formal, technical, and globalizing language of 

management agencies, reconciling the resultant definition of SFM with the place-specific 

knowledge and perspectives of both rural communities and Aboriginal peoples becomes 

more challenging (Scott, 1998).  Meaningful participation by stakeholders, the public and 

Aboriginal peoples can balance out the discrepancies between alternative discourses and 

lead to more equitable decision-making.  This is vital in the translation of national core 

sets of indicators into local-level applications because in representative core sets, such as 

the CCFM suite, whoever controls the discourse also decides what gets measured and − 

as the saying goes – we manage what we measure.  If measurement occurs at the local-

level (where democratic discourses are most effective) then it is possible for us to also 

measure what we value.  Communities could wield significant power over how a national 

core set gets translated to a local-level indicator suite, or the „applied characterization‟ of 

the national core set. 
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With the prospect of power dynamics fluctuating with scale comes the question of the 

relevancy of the national C&I framework for different organizations monitoring SFM.  

The applied characterization of the CCFM suite for forest company and Aboriginal 

entities at the local-level is a statement about the relevancy of the top-down framework of 

monitoring.  Patterns of indicator selection by these case studies reflect relevancy issues 

and can highlight discrepancies both between forest company and aboriginal entities and 

between these local-level initiatives and the national suite. 

Capacity 

The applied characterization of SFM at the local-level is controlled through management 

and access to information.  Information and decision-making must be democratic, 

transparent and accountable for society as a whole to make the essential choices and 

trade-offs on the path to sustainability (Gray, 2002).  Across Canada, forest inventories 

are the primary source of information for forest management planning and decision-

making (CCFM, 2006) and the degree of public access to forest inventory information is 

an important indicator of the value that the government places on informing the public.  

However, there is a concern that forest inventory data collected by forest companies 

could be categorized as proprietary information, and therefore not fully available (CCFM, 

2006).  For example, in British Columbia the public is obliged to pay fees and may have 

to pursue data sharing agreements in order to access crown and private forest inventory 

information.  Rural and Aboriginal communities do not have the same access to 

information, infrastructure or the financial and human resources necessary for 

organizational change enjoyed by the central (management and bureaucratic) powers 

(Greskiw, 2006; Michel et al., 2002).  With the burgeoning information requirements 

(and concomitant cost) of monitoring SFM typically outpacing monitoring budgets, most 
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organizations are focused on identifying data and monitoring priorities, reducing 

uncertainty and optimizing problem-solving – an approach consistent with the discourse 

of administrative rationality (Pritchard Jr. and Sanderson, 2002).  However, though the 

focus of C&I frameworks and the associated monitoring goals are not very compatible 

with inclusive and holistic approaches to building consensus and conserving moral 

meanings in the realm of information management, they are consistent with pluralist 

values such as balancing competing interests. 

Responsibility 

Responsibility around stewardship and sustainable forest management is matter of 

perspective.  For some, there is an ingrained and unique sense of responsibility to the 

landscape, for others it is a more institutionalized allegiance to formal organization or 

community structure.  In the social and economic aspects of SFM, the perspective on 

responsibility can have a lot of weight in the indicator selection process.  Even if an 

indicator is framed in a suitable discourse, at the right scale and addressing a relevant 

issue and even if the organization had the capacity to measure the indicator, they may still 

feel that it is not their responsibility to do so.  Responsibility is central to any discussion 

about social and economic indicators.  For example, is it really the responsibility of forest 

companies to monitor social capital in a community, even if the company is the major 

employer?  What about comparing forest-based community well-being across a 

company‟s area of operations?  Is the government, the company or the community most 

responsible for ascertaining and maintaining this information flow?  It is clearly 

important to understand and assign proper roles amongst stakeholders involved in the 

monitoring.  Furthermore, access to sensitive information may be impossible for a private 

firm, especially in regards to Aboriginal communities.  In such cases, forest companies 
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should not be held responsible for monitoring social indicators, but they may still be held 

accountable for failing to include social information in their forest stewardship decisions.  

In such a scenario, roles must be defined so that decisions about forest use can be 

informed in the most advantageous way possible. 

Methods 

The study focused on practitioners of sustainable forestry in British Columbia, Canada.  

Since British Columbia has no provincial criteria and indicator framework, the Canadian 

Council of Forest Ministers‟ (CCFM) core set of criteria, elements, and indicators, at the 

national-level,  was used to frame the structured interview-based process.  There are six 

criteria and 12 elements in the CCFM indicator suite.  Elements, which are hierarchical 

components of the CCFM below criteria and above indicators, were retained for 

organizational and analytical purposes in this study.  However, since not all criteria in the 

CCFM have elements associated with them, elements were added to the hierarchy that are 

not found in the CCFM suite (see Table 2.1).  There are 46 indicators in the CCFM suite 

and these indicators also helped shape the hierarchy of the study‟s indicator list.  In 

addition, indicators from 70 local-level indicator initiatives drawn from around the world 

were incorporated into the indicator list (this process is described in Hickey and Innes, 

2005).  This ensured that the core set was inclusive of local-level variations.  Further 

indicators were added from research done by McHugh et al. (2005).  The final list of 

indicators used for the interviews therefore included 386 indicators applicable to forest 

management in BC organized under the CCFM criteria and element hierarchy (see Table 

2.1) (for a complete list of indicators, please see Appendix A).  Thus, the CCFM acts as 

an organizing method as well as a source of indicators, with many more indicators added 
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in to capture local-level variability and to add in themes not included in the CCFM 

(including extended Aboriginal indicators and social capital indicators, among others). 
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Table 2.1 Canadian Council of Forest Ministers (CCFM) criteria with case study elements and the number 

of indicators per case study element 

CCFM Criteria Case 
study  
element 

Description # of  

indicat
ors 

1 Biological 
diversity 

1.1 Ecological diversity 14 

 1.2 Species diversity 37 

 1.3 Genetic diversity 13 

2 Ecosystem 
condition and 
productivity 

2.1 & 
2.2 

Sustainability of harvest of timber 
and non-timber forest products 

25 

 2.3 &  
2.4 

Natural and human-induced 
disturbances  

23 

 2.5 Forest regeneration 8 

3 Soil and water 3.1 Soil 26 

 3.2 Impact of harvesting on riparian 
areas 

29 

 3.3 Water 18 

4 Role of forests in 
global ecological 
cycles 

4 Carbon sink/source, impacts of 
forest ecosystems on climate 
change, forest product carbon 
procurement, forest product sector 
contributions to CO2 emissions. 

13 

5 Economic and 
social benefits 

5.1 Economic benefits 23 

 5.2 Distribution of benefits 9 

 5.3 Sustainability of benefits 26 

6 Society’s 
responsibility 

6.1 Provision for duly established 
Aboriginal and treaty rights 

21 

 6.2 Aboriginal traditional land use and 
forest-based ecological knowledge 

18 

 6.3 Forest community well-being and 
resilience 

34 

 6.4 Fair and effective decision-making 25 
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 6.5 Informed decision-making 21 

 Social 
Capital 

Volunteerism, community 
participation, trust 

6 

Notes: Descriptions follow the titles of the elements of the CCFM except for CCFM criteria C.2 and C.3, which do not have 

elements in the original CCFM indicator suite but have been split into elements for this study.  Elements 2.1 & 2.2 and 2.3 & 2.4 

are combined because of their short lengths.  There is only one element for C.4 because of its short length. 
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Location and sampling 

The case studies represent a purposive sample of forest companies and Aboriginal entities 

located throughout British Columbia (BC) and were selected for their theoretical salience 

to the scope of the study and because they had knowledge of and experience with the 

research topic.  However, care was taken to see that although purposive, the sampling 

was representative of various types of forest stewardship and ecosystems present in the 

province.  The thirteen participants were selected for a broad distribution of geographic 

areas and their commitment to sustainable forestry.  Case study participants‟ plans 

include three Timber Supply Area (TSA)
1
 SFM Plans, two FSC-certified operations, a 

Tree Farm License (TFL)
2
 SFM Plan, a TFL watershed-based management plan, a 

collaborative forest management initiative focused on ecosystem-based management, a 

non-renewable salvage license in a TSA with an SFM Plan, and four stewardship 

management plans.  The thirteen case studies were made up of seven forest companies 

(FCs) and six Aboriginal entities (AEs).  Specifics, including names, for each case study 

are intentionally left anonymous in compliance with the research protocol agreement. 

While some Aboriginal entities in the study held small forest tenures, all were in some 

phase of developing stewardship plans for their traditional territories.  These plans 

delineate sensitive cultural areas, critical species habitat, and the range of contemporary 

and traditional uses and activities on the land base (including forestry).  These plans 

focus on how to ensure jurisdiction and capacity for managing and monitoring territorial 

                                                 
1 Timber Supply Areas are “areas of the province created by the Ministry of Forests for the purpose of 

analysis, planning, and management of timber resources. Boundaries have been determined on the basis of 

present and expected population centers, transportation networks, manufacturing facilities, and existing 

administrative boundaries” (Ministry of Forest and Range, 1997) 
2 Tree Farm Licenses are “privately managed sustained yield units in which the Crown adds forest land to 

the company's private holdings (if any) sufficient to provide a continuous supply of wood for an existing or 

planned mill” (Ministry of Forest and Range, 1997) 
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lands.  Although this study used the CCFM criteria and indicators of SFM (2003) as an 

organizing framework for both indicators and analysis, it was recognized that different 

groups within the province are using planning tools (e.g., watershed-based and 

ecosystem-based management planning and Aboriginal stewardship planning) which are 

within the scope of SFM monitoring but do not follow a conventional criteria and 

indicator hierarchy.  These plans still use indicators and focus on similar, if not the same, 

goals for sustainable forestry.  The strategies and action detailed in these plans are 

designed to achieve sustainable forestry goals and contribute to good monitoring 

practices. 

The researcher-administered surveys were conducted one-on-one and in person with a 

forestry expert from each of the participating organizations.  Survey questions were 

designed to assess the current and/or intended use, perceived incremental cost and data 

sources for each of the 387 indicators included in the study (see Table 2.2).  Participants 

first answered (y/n) regarding the use of the indicator.  Participants gave a „yes‟ response 

for indicators where they had the data and could monitor, even if they were not at a stage 

of development where monitoring had been fully implemented.  Conversely, they used a 

„no‟ response to indicate situations where they did not have the data or would not 

consider it for SFM, even if they had the data to monitor the indicator.  If the participant 

answered positively, the interviewer inquired if data for monitoring the indicator was 

collected internally, sourced externally or a mix of the two.  This is provided a basic 

metric for measuring each organization‟s capacity to source data themselves, versus the 

reliance in their monitoring system on external data sources.  However, it did not provide 

an explanation as to why one indicator may have been chosen over another, which would 

allow for a deeper understanding of internal capacity.  Participants were given the 
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opportunity to comment on their data sourcing to give these replies more depth and many 

took the time to elucidate their situations more fully.  They could give explanations for 

their „no‟ replies if they felt it was important to explain why they were not using an 

indicator or group of indicators.  This information provided insight into the indicator 

selection process and has been used throughout the study to provide richer descriptions of 

the data.   

Table 2.2 Interview schedule 

Interview questions 

1 Do you use (or do you have information that would readily allow you to use) this indicator?  

a. If „yes‟: Are you sourcing your data internally, externally, or as a mix of the two? 
b. If „no‟, can you tell me why not? 

2 Please estimate an incremental cost for the indicator using the graphical rating scale 

3 Do you have any comments or suggestions for this section? 

Participants were then asked to rate these incremental costs on a graphical rating scale 

(see Table 2.3) from minimal (e.g., a GIS
3
 query) through doable (e.g., compiling data 

into a new database), expensive (e.g., collecting more information), very expensive (e.g., 

requiring a new research project), to cost-prohibitive (unable to measure due to cost).  

The graphical scale and incremental nature of the cost estimates represent the 

participants‟ perceptions of incremental cost (versus absolute values).  This qualitative 

approach was used to eliminate the potential complications of differential cost scales 

between smaller and larger organizations.  By asking participants to estimate the 

affordability of the extra cost associated with an indicator, based on their current SFM 

monitoring activities and budget, perceived incremental cost is also a potential proxy 

indicator of organizational capacity.   

                                                 
3 Geographical Information System 
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Table 2.3 Graphical rating scale with descriptions and numerical equivalents 

Graphical 
depiction 

Description Numerical 
equivalent 

0 No extra 
cost 

0 

$ Minimal cost 1 

$$ “Do-able” 
cost 

2 

$$$ Expensive 3 

$$$$ Very 
expensive 

4 

$$$$+ Cost 
prohibitive 

5 

Open-ended qualitative comments were also solicited and participants identified other 

indicators currently in use that did not otherwise appear in the indicator list.  Both 

comments and novel indicators provided by the participants were then used to inform the 

analysis of trends in the data.   

Statistical analysis 

The thirteen case studies comprised two sub-samples: seven forest companies (hereafter 

referred to as FC) and six Aboriginal entities (AE).   Indicators were grouped into 19 

elements for the purpose of reporting results and analyzing patterns (see Table 2.1).  The 

elements used for this analysis correspond predominantly to elements in the CCFM 

hierarchy with some minor adaptations (see Table 2.1).  First, the CCFM criteria that do 

not have elements were assigned elements related to the themes within each criterion for 

the purpose of this study.  Secondly, the social capital indicators − which have no directly 

corresponding CCFM element − are reported separately. 
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To assess the level of use on an elemental basis, the proportion of positive responses from 

both FCs and AEs was calculated for each indicator and then averaged over the element.  

To assess the average cost estimate on an elemental basis, the responses given on the 

graphical rating scale were transposed into numerical equivalents (see Table 2.3) for use 

in statistical analysis.  The average of the cost estimates was then taken for the indicators 

in each element.  The relationship between the level of use and perceived incremental 

cost was then analyzed to investigate both overall trends for the total sample and patterns 

within the FC and AE sub-samples.   

F-tests and t-tests were completed for each element for the overall sample and for each 

element of each sub-sample to test the difference between two small, independent 

populations: n-cost and y-cost (α = 0.05).  The nominal use data (yes/no/not applicable) 

was used to group the cost estimate data so that the cost estimates associated with „no‟ 

responses to the use question were classified as the n-cost group.  The cost estimates 

associated with „yes‟ responses were classified as the y-cost group.  Indicators with „not 

applicable‟ responses were removed from the analysis because they did not have cost 

estimates.  F-tests tested the two groups for equality of variances.  One-tailed t-tests 

determined if the n-cost mean (µn) was significantly greater than the y-cost mean (µy).  

The hypothesis statements are as follows: 

H0: µn - µy = 0 

H1: µn - µy > 0 

During the interviews, relevant data sources were noted for all indicators receiving a 

positive response.  Data sources were categorized as either internal (data collected or 

mainly compiled by the participating organization: e.g., community statistics) or external 

(any information sourced outside of the organization which is not significantly altered 
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from the originally transmitted format: e.g., forest cover data).  Data collected in 

compliance with government legislation were classified as externally sourced.  The level 

of internal data sourcing (calculated as the percent of the total data sourcing classified as 

„internal‟) was used to inform the gap analysis because it gave an indication of the desire 

and ability of each case study to take on their own monitoring.  The level of internal data 

was standardized to account for the level of use so that it could be compared between the 

sub-samples (adjusted % internal). 

Results 

Relationship between cost and use 

Figure 2.1a illustrates the broad relationship between indicator use and perceived 

incremental cost for the total sample (FC and AE combined).   The data are suggestive of 

a relationship between cost and use, especially in the ecological indicators where they 

seem to fluctuate in an inverse manner.  However, more complicated influences over 

monitoring may be at work with the economic and the social indicators where this 

relationship between cost and use seemingly breaks down (loses its inverse appearance). 

When the results are divided into the two sub-samples (forest companies and Aboriginal 

entities) and examined across the 20 elements, a similar pattern is also apparent (see 

Figure 2.1b and Figure 2.1c). 
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Figure 2.1 Comparison of averaged perceived incremental cost estimates (cost) and percent positive 

response (use) by element over (a) the total sample; (b) Aboriginal entities; (c) forest companies;  
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In the t-tests using the total sample, the n-cost mean is significantly higher than the y-cost 

mean (µn - µy >0) for 14 out of 19 elements (α=0.05) (see Table 2.4 for values).  Out of 

these 14 tests where the null hypothesis is rejected, 9 ecological elements (out of a 

possible 10), 3 economic elements (out of 3), and two social elements (out of 6) are 

represented.  In these instances, the n-cost mean is higher than the y-cost mean, 

suggesting that when respondents are not using an indicator, they estimate it to cost more 

to monitor.  Conversely, if they are using an indicator, they estimate it to cost less.  This 

is indicative of a relationship between cost and use for these elements in the overall 

analysis. 
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Table 2.4 F-test and t-test results for the overall sample 

Element Variance 
(F-test) 

µn µy p-value 
(α=0.05) 

Decision 
(t-test) 

Conclusion 

1.1 = 1.61 1.82 0.0891 Accept H0 µn - µy = 0 

1.2 ≠ 2.77 1.92 <0.001 Reject H0 µn - µy >0 

1.3 = 3.29 1.91 <0.001 Reject H0 µn - µy >0 

2.1 & 2.2 ≠ 2.34 1.82 <0.001 Reject H0 µn - µy >0 

2.3 & 2.4 ≠ 2.32 1.48 <0.001 Reject H0 µn - µy >0 

2.5 ≠ 2.26 1.16 <0.001 Reject H0 µn - µy >0 

3.1 ≠ 4.14 1.94 <0.001 Reject H0 µn - µy >0 

3.2 ≠ 3.62 2.02 <0.001 Reject H0 µn - µy >0 

3.3 = 4.01 2.39 <0.001 Reject H0 µn - µy >0 

4 = 3.34 1.88 <0.001 Reject H0 µn - µy >0 

5.1 = 2.68 2.07 <0.001 Reject H0 µn - µy >0 

5.2 ≠ 2.03 1.16 <0.001 Reject H0 µn - µy >0 

5.3 ≠ 1.95 1.57 0.0012 Reject H0 µn - µy >0 

6.1 ≠ 2.04 1.82 0.1122 Accept H0 µn - µy = 0 

6.2 ≠ 2.11 1.5 <0.001 Reject H0 µn - µy >0 

6.3 = 1.37 1.48 0.0956 Accept H0 µn - µy = 0 

6.4 ≠ 1.92 1.16 <0.001 Reject H0 µn - µy >0 

6.5 ≠ 1.45 1.25 0.0776 Accept H0 µn - µy = 0 

Social 
capital 

= 1.32 1.5 0.1647 Accept H0 µn - µy = 0 

The elements where there is no significant difference (µn - µy = 0) are Element 1.1 

(Ecological diversity), Element 6.1 (Provision for duly established Aboriginal and treaty 

rights), Element 6.3 (Forest community well-being and resilience), Element 6.5 

(Informed decision-making) and Social Capital (see Table 2.4).  As the means are not 

significantly different, there is no indication of a relationship between cost and use on 

these elements.  Social indicators are highly represented in this group, suggesting that if 

cost and use are unrelated, other factors may be affecting how social indicators are used 
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and valued.  Element 1.1 stands out as the only example of an ecological element where 

there is no significant difference between the n-cost and y-cost. 

In the forest company sub-sample (see Table 2.5), the pattern was the same as in the 

overall analysis but here Social Capital could not be tested because the y-cost population 

was too small.  The social indicators were highly represented among the tests where there 

was no significant difference.  Again, Element 1.1 stood out as the only ecological 

element.  Element 5.3, arguably the most socio-economic aspect of the economic 

indicators, was also among the tests where the null hypothesis was accepted.  The 

implication is that the tests for the ecological and economic indicators show a pattern that 

suggests a cost/use relationship.  However, tests on social indicators do not support this 

pattern, which implies that there may be other factors affecting the use and costs of social 

indicators. 
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Table 2.5 F-test and t-test results for the forest company sub-sample 

Element Variance 
(F-test) 

µn µy P-value 
(α=0.05) 

Decision 
(t-test) 

Conclusion 

1.1 = 1.29 1.48 0.0995 Accept H0 µn - µy = 0 

1.2 ≠ 2.57 1.43 >0.001 Reject H0 µn - µy >0 

1.3 = 3.31 1.5 >0.001 Reject H0 µn - µy >0 

2.1 & 2.2 ≠ 2.27 1.60 >0.001 Reject H0 µn - µy >0 

2.3 & 2.4 ≠ 1.79 0.99 >0.001 Reject H0 µn - µy >0 

2.5 ≠ 1.93 0.78 >0.001 Reject H0 µn - µy >0 

3.1 = 3.86 1.40 >0.001 Reject H0 µn - µy >0 

3.2 ≠ 2.98 1.65 >0.001 Reject H0 µn - µy >0 

3.3 = 4.01 2.14 >0.001 Reject H0 µn - µy >0 

4 ≠ 2.70 0.92 >0.001 Reject H0 µn - µy >0 

5.1 = 2.36 1.70 0.0177 Reject H0 µn - µy >0 

5.2 ≠ 1.56 0.85 0.0182 Reject H0 µn - µy >0 

5.3 = 1.34 1.13 0.0905 Accept H0 µn - µy = 0 

6.1 ≠ 1.41 1.16 0.0908 Accept H0 µn - µy = 0 

6.2 ≠ 1.93 0.86 >0.001 Reject H0 µn - µy >0 

6.3 = 1.19 1.21 0.4287 Accept H0 µn - µy = 0 

6.4 ≠ 1.27 0.82 >0.001 Reject H0 µn - µy >0 

6.5 ≠ 0.98 1.08 0.2364 Accept H0 µn - µy = 0 

Social 
capital 

n/a 1.18 2 n/a n/a n/a 

T-tests for the Aboriginal entity sub-sample show major differences from the above 

trend.  The n-cost mean is significantly higher than the y-cost mean for 16 out of 19 

elements (α=0.05) (see Table 2.6).  The elements where the means are not significantly 

different include Element 1.1 and Social Capital (same as the FC sub-sample and the 

overall analysis) but also include Element 1.3 (Genetic diversity).  The null hypothesis is 

rejected for all elements in Criterion 6 except social capital (see Table 2.6) for the social 

indicators in the AE sub-sample.  This is quite different from the FC sub-sample, which 

accepted the null hypothesis for most of the elements of the social portion of the 
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indicators, and suggests different behavior between the two sub-samples for social 

monitoring in SFM. 

Table 2.6 F-test and t-test results for the Aboriginal entity sub-sample 

Element Variance 
(F-test) 

µn µy P-value 
(α=0.05) 

Decision 
(t-test) 

Conclusion 

1.1 = 2.21 2.15 0.4188 Accept H0 µn - µy = 0 

1.2 ≠ 3.03 2.42 >0.001 Reject H0 µn - µy >0 

1.3 = 3.27 2.67 0.0839 Accept H0 µn - µy = 0 

2.1 & 2.2 = 2.46 2.04 0.0075 Reject H0 µn - µy >0 

2.3 & 2.4 ≠ 2.98 2 >0.001 Reject H0 µn - µy >0 

2.5 = 2.5 1.77 0.0100 Reject H0 µn - µy >0 

3.1 ≠ 4.47 2.48 >0.001 Reject H0 µn - µy >0 

3.2 = 4.29 2.54 >0.001 Reject H0 µn - µy >0 

3.3 = 4 2.73 >0.001 Reject H0 µn - µy >0 

4 = 4.10 3 0.0035 Reject H0 µn - µy >0 

5.1 ≠ 3.18 2.26 >0.001 Reject H0 µn - µy >0 

5.2 ≠ 2.47 1.51 0.0047 Reject H0 µn - µy >0 

5.3 ≠ 2.75 2.01 >0.001 Reject H0 µn - µy >0 

6.1 ≠ 3.45 2.23 >0.001 Reject H0 µn - µy >0 

6.2 = 2.68 2.14 0.0117 Reject H0 µn - µy >0 

6.3 = 1.80 1.56 0.0293 Reject H0 µn - µy >0 

6.4 = 2.56 1.68 >0.001 Reject H0 µn - µy >0 

6.5 ≠ 2.30 1.42 >0.001 Reject H0 µn - µy >0 

Social 
capital 

= 1.61 1.39 0.1199 Accept H0 µn - µy = 0 

 

Overall differences in use and perceived incremental cost estimates  

Comparative analysis of the costs perceived by FCs and AEs for measurement and 

monitoring reveals a distinct trend.  Aboriginal Entities always estimated higher 

incremental costs for monitoring indicators than FCs (see Figure 2.2b).  For example, in 

Element 5.3 (Sustainability of [economic and social] benefits), the average cost estimate 
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by AEs was 2.42 in comparison to the FC average estimate of 1.26.  The proportion of 

use, however, was comparable: 42.6% for AE and 37.0% for FC (see Figure 2.2a).  For 

Criterion 4 the results are even more striking.  AEs estimated an average incremental cost 

of 3.94; much higher than the FC average cost estimate of 2.44 (see Figure 2.2b). In this 

case, the proportions of participants in each sub-sample using the indicators was the same 

(AE: 14.1% and FC: 14.3%).  This pattern of similar use but higher AE cost estimates 

suggests that the AE experience higher monitoring costs but that their level of monitoring 

is similar.  

Data sourcing 

Overall, data sourcing is most prominent in Elements 1.1 and 1.2, all of the elements in 

Criterion 2 and Element 5.2.  It is least prominent for Element 1.3, Criterion 4 and the 

elements of Criterion 3 (see Figure 2.3).  Notably, 100% of the data sources cited for 

social capital for both sub-samples were internal.  As the level of use between the FC and 

AE sub-samples was so similar (see Figure 2.2a), a comparison between their data 

sources, once adjusted for use, is pertinent. Sourcing data internally was most prevalent 

for AEs in Criterion 6, particularly in Elements 6.1 and 6.2 (see Figure 2.3b) which is not 

unexpected, considering that these are the Aboriginal indicators.  It was lowest in 

Elements 1.3 and 2.5 and generally much lower for the ecological and economic 

indicators than for the social ones.  FC internal data sourcing was high for Element 2.5 

(Forest regeneration) and Element 6.4 (Fair and effective decision-making) (see Figure 

2.3a).  This makes sense, considering that the former is a legislative requirement and the 

latter involves public participation and compliance. 
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Figure 2.2 Comparison of cost and use between forest companies and Aboriginal entities (a) use 

comparison and (b) cost comparison 
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Figure 2.3 Adjusted data sourcing- proportion each of internal, external, and mixed data sourcing adjusted 

for the proportion use (%) for each element for (a) forest companies and (b) Aboriginal entities 
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Discussion 

 

The evidence in this study supports a negative relationship between cost and use and it is 

likely that cost is discouraging use.  Although the analysis does not prove causality or 

rule out the idea that use may be discouraging cost, it seems feasible that these forest 

practitioners are avoiding costly indicators and this would be a likely explanation for why 

some indicators are not being used.  Assuming that a negative relationship between cost 

and use is expected, it is interesting to examine elements for which the cost/use 

relationship is not negative.  Where these instances occur, other factors are affecting use 

and cost.  Most of these instances include situations of low cost estimate and low use, 

suggesting that factors other than cost are inhibiting use or vice versa.  The relevancy of 

the indicators, capacity to monitor, perceptions of responsibility to monitor, and the mode 

of discourse used in the framing of criteria and indicators may be playing a more 

dominant role in these elements.  There are also instances of elements having doable to 

expensive cost estimates while still experiencing high use.  In these situations where 

monitoring is occurring despite cost, factors such as legislative requirements, data 

availability, and SFM monitoring „buy-in‟ could be playing a role. 

Ecological indicators 

Ecological indicators generally showed a trend where high costs corresponded with low 

use and vice versa but there are some interesting outliers.  Interpretation of the t-tests for 

Element 1.1, where there was not a significant difference between the n-cost and y-cost 

means, does not suggest a relationship between cost and use.  The data suggest that there 

is sufficient buy-in around the inclusion of ecosystem diversity indicators in SFM 

monitoring that most forest practitioners will monitor some form of these indicators as 
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part of their planning despite incurring high monitoring costs.  As well, affordable and 

accessible information exists for monitoring ecological and species diversity in the 

province
4
.  Finally, scientific research is supporting progress in monitoring biological 

diversity (Kneeshaw et al., 2000; Bunnell et al., 2004; Pearse and Venier, 2004; Bunnell, 

2003; see also Whittaker et al., 2005).  This is a unique scenario in this research.  It 

emphasizes that biological diversity, and particularly ecological diversity, is a broadly 

accepted social value that has an established application in forest management (Kotwal et 

al., 2008; Stevenson and Webb, 2003). 

In contrast, all of the AE and FC participants reported limited monitoring of genetic 

diversity and cited capacity issues such as high monitoring costs, insufficient research 

around these indicators and lack of access to technology and skilled personnel as reasons 

not to monitor.  AEs also complained about the relevancy of these indicators, which are 

geared towards large-scale commercial forest operations. 

Although Criteria 3 (Soil and water) and Criteria 4 (Role of forests in global ecological 

cycles) supported a negative relationship between cost and use, there were some elements 

with large gaps between the means of n-costs and y-costs, with y-costs being much 

cheaper.  This may reflect a capacity issue that is expressed through cost– where things 

that seem too expensive to undertake are estimated to be very expensive to cost 

prohibitive.  Comments on the weak implementation of monitoring for Criterion 3 

suggested that participants considered these indicators expensive to monitor (especially 

                                                 
4 Examples of data sources used to monitor indicators in this element include: 

Forest cover inventory data from the British Columbia Ministry of Forests and Range 

Terrestrial Ecosystem Mapping (TEM) 

Predictive Ecosystem Mapping (PEM) 

Committee on the Status of Endangered Wildlife in Canada (COSEWIC) 

The Conservation Data Centre (CDC) 
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those requiring data on the historic range of variation) and requiring a lot of field time, 

access to technology and skilled personnel.  In Criterion 4, this trend is also evident.  

Based on comments from FCs such as, “Data not yet available”, “under development”, 

“Where would this be tracked?” and “needs significant research”, indicators associated 

with carbon and climate change are not well developed for the forest industry in BC.  For 

Aboriginal entities, the higher cost estimates but similar use patterns suggest that this lack 

of capacity is even more acute. 

Based on an analysis of the data sources, it is apparent that the forest companies are a 

source of much of the ecological data on which the Aboriginal entities rely.  In Criterion 

4, Aboriginal cost estimates may be higher because forest companies are not developing 

the expertise and information for those indicators that AEs can then capitalize on.  

Without the expertise developed by the industry, Aboriginal foresters have to rely on 

using precious community resources to do this work or wait until developments become 

more broadly available through the government.  The opposite occurs with information 

on culturally important species and non-timber forest products (NTFPs), where 

Aboriginal entities have vested interests and work to build capacity to collect this 

information and forest companies may come to rely on Aboriginal entities for data. 

Where „high cost, low use‟ patterns exist, high cost estimates for the elements in Criteria 

3 and 4 indicate lack of good data and low capacity to undertake expensive and time-

consuming measurements requiring highly skilled personnel.  Unfortunately, this also 

means that important aspects of SFM − namely soil, water and carbon − are insufficiently 

measured.  Governments could provide incentives for such monitoring (and lower the 

associated costs for FCs and AEs) by creating baseline data, building capacity through 
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investment in technology and training in communities, and developing ongoing 

educational opportunities.  In Canada, the Carbon Budget Model of the Canadian Forest 

Sector is an important federal government program that has created an operational-scale 

carbon accounting tool for the forest industry (Natural Resources Canada, 2006).  In 

addition, market-based mechanisms such as the value added to timber through 

certification or the promise of fostering alternative revenue streams from forests through 

valuation exercises for ecosystem services (such as the provision of drinking water and 

the water regulation services of forested watersheds) may provide incentive for higher 

quality monitoring and information gathering. 

Economic indicators 

Elements 5.1 and 5.2 represent tangible benefits from forestry and the distribution of 

benefits both locally and across British Columbia.  Indicators in Element 5.1 were not 

well used by any of the case studies.  In Element 5.2, more indicators were being used, 

but there were also more indicators in this section for which information is readily 

available externally.  Comments from these elements suggest that there is no strong 

motivation to monitor economic benefits and their distribution and that cost and 

proprietary information were obstacles where motivations do exist.  Comments such as: 

“information is available but not monitored for SFM”, “could compile information but 

it‟s expensive to do so”, “information is proprietary”, “no baseline data exists and data 

that does exist is not accessible” and “depending on level of detail it could be a full-time 

job [monitoring these indicators].  We could decrease cost but then it would be anecdotal 

information and it wouldn‟t be very accurate”.   
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Forest companies on average reported low use and low costs for Element 5.3 which 

suggests that cost was not a major disincentive for monitoring the sustainability of 

benefits from the forest. From the interview comments, this situation could be attributed 

to relevancy, scale, and data availability issues.  FC and AE participants commented on 

incorrectly scaled indicators and poor terms of reference.  In particular, one AE 

respondent commented that “terms of reference for water quality and restoration need to 

be culturally defined for First Nations”.  One FC respondent commented that: “if the 

information is out there then there is a minimal cost to filter it out but we won‟t collect it 

ourselves”.  Other FCs commented that the information for cultural and social indicators 

in this particular element would either be available from government or not be the 

company‟s responsibility.  Aboriginal cultural information was cited as more expensive 

by all FC respondents because it is proprietary information.  Furthermore, it is 

conceivable that the concept of sustainability in regards to this element is not well 

defined for forest companies and may contribute to a lack of interest or willingness to 

pursue it. 

Social indicators 

Overall, the negative cost/use relationship seems to break down the most where the 

indicators become more social in nature and their relationship to conventional forest 

management becomes less clear.  AEs dominate these more social indicators, both in use 

(except for Element 6.4) and in sourcing data internally, despite perceiving higher costs 

than forest companies across all elements.  

The AE case studies seem to have focused their monitoring activities on areas where 

external data are available and they have an associated vested interest or community 
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mandate, whereas FCs have prioritized monitoring activities around either legislative or 

certification requirements or areas where they have a vested interest in monitoring.  There 

may be a tendency to think that as Aboriginal groups develop forestry businesses their 

vested interests will align more and more with what we would expect from private 

forestry companies.  However, the governance of Aboriginal forestry companies is 

different because the communities themselves form registered companies and most, if not 

all, community members are shareholders.  In addition, the boards of the companies are 

comprised of a mix of traditional leaders, elected officials, and elders (Mayers and 

Vermeulen, 2002).  As such, Aboriginal forestry interests tend to be oriented towards 

seeking to uphold the social, cultural, ecological and ethical values of the community 

(Mayers and Vermeulen 2002), which each Aboriginal entity defines uniquely.   In 

contrast, forest companies‟ interests are predominantly focused on maximizing returns to 

private stakeholders.  Frequent comments from FC participants − including “not the 

company‟s responsibility”, “ask First Nations or government”, “not part of the SFM 

process” and “hard to get information” − highlight the reluctance of forest companies to 

expand beyond their vested interests and also points to a lack of clarity regarding the 

legal obligations of FCs towards Aboriginal land-use and treaty rights.  For example, in 

Element 6.1, many participants from both sub-samples noted that the legalities of treaty 

negotiation processes (in conjunction with unclear definitions of consultation and 

traditional land use) complicate cooperation between companies and Aboriginal groups.  

Some FCs only considered the indicators under Elements 6.1 – 6.2 valuable for SFM 

monitoring in cases where Aboriginal land claims were already settled.  However, despite 

the high cost estimates by AEs, the prevailing social importance of asserting Aboriginal 

rights is an incentive for AEs to monitor indicators of Element 6.1 (Aboriginal and Treaty 
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Rights).  For FCs, on the other hand, the use of these indicators seems to depend on the 

kind of working relationship they have with First Nations. 

In Element 6.2, access to traditional ecological knowledge (TEK) may be limited for 

some forest companies because they do not have a working relationship with First 

Nations through which this information can be confidently shared.  Ability to gather TEK 

and map traditional use may be hindered for AEs by their capacity (both in cost, time, 

and skills) to do so, even with promised support from the provincial government.  

However, the use of traditional knowledge in forest management seems to have broad 

buy-in from the study participants despite these problems.  Government could play a role 

here in brokering the exchange of data and information to make the inclusion of TEK and 

traditional use mapping more widespread without violating privacy or undermining the 

ownership of information.  However, a challenging pre-requisite for successful 

transmission and appropriate treatment of sensitive and proprietary information is 

building trusting relationships between all parties involved.  

In Element 6.3 (Forest community well-being and resilience) the levels of use between 

the two sub-samples were similar despite cost estimates from AEs that were three times 

those of FCs.  This suggests that FCs face large disincentives for implementing 

monitoring of Element 6.3.  While there were significant differences between the means 

on the t-tests for AEs, the FC sub-sample had low costs for both n-cost and y-cost means.  

The perception that indicators in this element were not obligatory for SFM monitoring 

was common among the FC sub-sample.  FCs also commented on the appropriateness of 

private firms monitoring sensitive social indicators such as “sense of place” or 

“access/use of social services” (for example) even if this information was available from 
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government and did not have to be collected internally.  Element 6.3 is a good example of 

where social indicators for SFM lack sufficient buy-in.  Even in the AE sub-sample, the 

monitoring for these indicators is not necessarily motivated by the desire to create a 

comprehensive SFM indicator suite.  These indicators are usually monitored on behalf of 

the community or Nation and the information is readily available for a variety of 

reporting purposes.    

Comments from FC participants also reflected an attitude that the indicators in Element 

6.3 lay outside of their responsibilities as forest managers.  For the 34 indicators in 

Element 6.3, a majority of the qualitative comments from FCs were variations on: “No, 

this information may be available from government” and “not the company‟s 

responsibility”.  However, the AE case studies represent their respective First Nations (in 

contrast to a private company) and as such their responsibilities usually include the well-

being of their communities.  Clearly, the AEs in the study were more diligent in terms of 

monitoring social indicators.  This is not to say that FCs do not take their responsibilities 

in the communities in which they work into consideration.  Rather, the results suggest 

that there is still no clear determination around the responsibilities of FCs operating in 

BC to monitor social and Aboriginal indicators.  There is also no incentive for FCs to 

include these indicators in their monitoring practices except for the incentive provided by 

certification systems that include social and economic indicators in their standards.  For 

example, the Forest Stewardship Council (FSC) is inclusive of Aboriginal themes 

(Principle 2.2, FSC-BC Regional Standards, 2005) and the Canadian Standards 

Association (CSA) standards include requirements for public participation (CAN/CSA-

Z809 - Canada's National Standard for Sustainable Forest Management, 2003).  The 
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extent to which certification systems are having a positive impact on the incorporation of 

social and economic indicators into SFM monitoring is an area of future research. 

For FCs, Element 6.4 (Fair and effective decision-making) was the opposite of Element 

6.3.  The indicators were considered appropriate and relevant and were widely monitored.  

The difference is that this element deals predominantly with issues of compliance, 

legislation, guidelines, and best management practices regarding SFM and with public 

participation in forest management planning.  These are seen by forest companies as 

legitimate social indicators for a comprehensive SFM Plan.  They were not considered 

expensive to do, but were highly touted in SFM Plans (and in some plans public 

participation represented the only visible effort by the company to go beyond legislative 

requirements for forest practices).  Generally, Aboriginal entities did not widely monitor 

public participation indicators.  AEs felt they were grouped with the public and, in some 

cases, monitored some of the indicators in a „watch dog‟ role to make sure that forest 

companies were keeping promises.  More commonly, they saw themselves as separate 

from the public participation process and found many of the public participation 

indicators irrelevant.  In a few instances, they were obliged to conduct public 

participation exercises and engage with other Aboriginal groups as part of their planning 

processes; in which case they still felt the public participation indicators related more to 

large forest companies than to small-scale forest operations.  In terms of compliance, 

Aboriginal entities on the whole were much cooler to the concept of adhering to rules and 

regulations that were ill-suited to their goals on the landscape and generally were more 

likely to use these indicators in instances where they held tenure and engaged in some 

commercial forestry as per their legislative and/or certification requirements. 
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In Element 6.5, AEs reported their lowest use of indicators under Criterion 6 and 

comments from AE participants included “not applicable”, “too difficult to get a 

percentage”, “out of our league”, “too detailed” and “difficult to do”.  Indicators under 

this element may therefore be geared more towards the expectations of industrial forest 

companies‟ around informed decision-making.  While including indicators that address 

guidelines, deadlines, research, extension, funding, compliance, and availability and cost 

of data, Element 6.5 does not incorporate indicators that may better address Aboriginal 

concerns around decision-making.  Indicators such as “adequate knowledge is available 

(incorporation of traditional and local knowledge)”, “transparency of process 

(communities must have full disclosure of information)”, “adequate capacity to undertake 

the process (need for trained and educated personnel)”, and “establishment of guiding 

principles for decision-making (establishment of trust, accountability, mutual respect 

collaborative spirit, and fairness)” (Sherry et al., 2005) were not included in the element.    

The concept of „informed decision-making‟ that is the focus of Element 6.5 is a very 

subjective idea and, depending on the management paradigm that one adheres to, the 

indicators that would be appropriate could change dramatically.  This is also the case for 

social capital.  These social indicators are best defined within the context in which they 

are going to be used and at an appropriate level for management (Gough et al., 2008).  

The scale that these indicators may be appropriate at could be quite fine, creating 

problems for broad implementation across even a regional landscape unit such as a 

Timber Supply Area (TSA) or a forest district.   

As framed by the indicators included in Elements 6.4–6.5, the concepts of “fair and 

effective” or “informed” decision-making – where fair, effective and informed decision-
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making is achieved simply by assuring compliance with standards, adequate training and 

public participation – are more reflective of a discourse of administrative rationality.  The 

absence of fuzzy concepts of social capital in Elements 6.4–6.5 further suggests that these 

indicators are imperfect tools for contending with moral meanings, trust and endogenous 

preferences.  The focus on efficient measurement is more likely to overlook 

communitarian discourses than other democratic discourses, such as pluralism.  Pritchard 

Jr. and Sanderson (2002) state that pluralism does not include the concept of endogenous 

preferences – rather, there is an assumption that (predetermined) values exist „out there‟ 

and merely need to be uncovered and served (similar to administrative rationalism, where 

the optimal policy exists „out there‟ and is discoverable by experts).  Notably, the social 

capital element minimizes this assumption: the discourse is predominantly 

communitarian.  Although FCs reported a small amount of external data sourcing under 

this element they were not using any of the social capital indicators, suggesting that FCs 

perceived such measures to be extraneous to their SFM monitoring responsibilities.   

The issues related to relevancy, responsibility, discourse, and capacity that are 

highlighted in this research are indicative of a larger trend in SFM monitoring: 

sustainability is still framed in a largely reductionist and bureaucratic discourse that has, 

for many years, highlight timber as the only valuable forest use.  This attitude permeates 

many of the findings in this study and highlights the difference between the current status 

of sustainable forestry and the direction SFM must go in order to achieve the goal of 

sustainability in a more comprehensive sense.  Forest managers of all stripes need to 

achieve a better understanding of how their roles will change from a sustained-yield 

forest management paradigm to a sustainable forest management paradigm.  Clearly, 

vested interests are currently influencing SFM monitoring priorities and this is unlikely to 
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change.  There is no real incentive for forest companies to undertake more 

comprehensive monitoring of the social elements unless there is a broader shift in the 

management paradigm away from sustaining timber yields and towards more inclusivity 

for other forest values (Stevenson and Webb, 2003). In democratic discourses, such as 

pluralism or communitarianism, including indicators of Aboriginal rights and community 

well-being in SFM monitoring makes sense, aligned with the pluralistic ideal of 

balancing competing interests and the communitarian belief in upholding the public good 

(Pritchard Jr. and Sanderson, 2002).  When these ideals translate into indicators, they are 

often associated with measure the relationship between different (human, natural) 

components of sustainable forest management.  However, from a regulatory or 

management institution perspective, criteria and indicator monitoring is a tool for 

efficiently validating the individual sustainability of the components of a given forest 

operation and not the relationships between those components.   For example, forest 

companies did not use social capital indicators, whereas Aboriginal entities did.  These 

indicators are in line with communitarian and even pluralistic ideals of trust, tolerance, 

integration and volunteerism- all related to relationship and not to a reductionist view of 

components.  In another example, Stevenson and Webb (2003) argue that human-

ecological information that is considered relevant in a reductionist approach is measured 

in a simplistic way, such as monitoring human impacts on managed lands and resources.  

This approach ignores a measurement of the ability of humans to sustain ecological 

integrity and resilience by monitoring ecosystem composition, structure, and function, 

which would require managers to consider complex relationships.  Instead, quantitative 

indicators based on objective measurements that leave limited room for interpretation 

(aside from monitoring inaccuracy) and readily produce answers consistent with the 
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management paradigm of reductionist western science are more highly prioritized.  For 

example, the State of British Columbia‟s Forests (2006) states that, “The credibility of 

reporting depends on the use of the best science-based information” but make no 

mentions of other forms of knowledge such as traditional ecological knowledge and local 

knowledge (Ministry of Forests and Range, 2006).  In accepting a more democratic 

discourse for forest management we allow the definition of sustainable forestry to truly 

encapsulate the human dimensions of this new paradigm.  We must then go further and 

also examine the underlying structure of the C&I monitoring framework; especially its 

ability to fit into adaptive (co-)management and alternative forms of management and 

decision-making than those that currently dominate forest governance. 

Conclusions 

Choices around the implementation and monitoring of C&I of SFM reflect the different 

priorities and discourses of management (or regulatory) and social institutions.  Forest 

companies still apply a legislative requirement to filter their data collection activities 

(targeting information to help demonstrate compliance with regulation).  In BC, tensions 

resulting from unresolved issues of Aboriginal rights and title further strain the 

relationships between the resource industry and the Aboriginal community (Michel et al., 

2002).  Forest companies perceive the responsibility and authority for monitoring and 

resolution of issues around Aboriginal and treaty rights to lie with government and there 

is an urgent need for clarity of roles on this matter in the context of sustainable forest 

management.  Similarly, the monitoring priorities and activities of AEs reflect the reality 

that participation in SFM monitoring is typically only one of many responsibilities facing 

social institutions in Aboriginal communities (Marshall, 1998).  While Aboriginal entities 
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need improved information for planning the sustainable management of their lands and 

resources into the future, versatile data with a wide range of applications – such as treaty 

and compensation negotiations, community economic development plans and 

preservation of contextualized traditional ecological knowledge – are obvious priorities 

(Michel et al., 2002).  The dynamics of these competing discourses suggest that while the 

dominant culture and macro-functions of aggregate political-economic entities such as 

regulatory institutions (government bureaucracies) drive the management priorities of 

corporations (forest companies), they remain distanced from the communitarian focus of 

social institutions such as Aboriginal and rural communities (Abel and Stepp, 2003; 

Greskiw and Innes, 2008; Pritchard Jr. and Sanderson, 2002).  There is an important 

difference between business-centered environmental reporting and life-centered reporting 

for sustainability and the nature of regulatory initiatives can sway the balance (Gray, 

1994).  If, as the adage says, “we manage what we measure”, these results highlight some 

important inconsistencies with the CCFM hierarchy that currently remain outside the 

realm of monitoring − and therefore SFM − in the BC context.  This research suggests 

that issues such as competing discourses (including differing management priorities and 

vested interests), unclear roles and responsibilities around monitoring, lack of capacity to 

monitor, and inappropriate scale and relevancy of indicators play as big a role as the state 

of science in shaping what gets measured and what gets managed. 
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