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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. Exploration of the data through Q-type factor 

analysis revealed that there are five distinct organizational perspectives on stewardship 

amongst the 13 case studies.  These perspectives are predominantly delineated by causal 

mechanism related to access and control of resources.  These results represent important 

policy signals for government when attempting to craft a cohesive SFM policy across a 

broad scale of diverse landscapes and cultures. 
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Introduction 

In striving to understand why organizations monitor some aspects of sustainable forest 

management (SFM) more than others, we must have some concept of the underlying 

organizational perspectives concerning forest stewardship.  Stewardship herein refers to 

the careful and responsible management of something entrusted to one‟s care.  A 

perspective on stewardship is then what one considers to be a satisfactory level of „care‟ 

and what one considers to be one‟s responsibilities for management.  Obviously, various 

factors will influence one‟s stewardship perspective regarding sustainable forest 

management.  Any perspective is multidimensional and the social relationships, 

economic flows and ecological impacts associated with stewardship through SFM are 

components in complex, dynamic and non-linear socio-economic and ecological systems 

that are coupled in policy and management.  In the abstract, the forest represents a point 

where these human − natural systems and dimensions intersect; where qualitative and 

quantitative, objective and subjective are woven together to form tight-knit, ephemeral, 

but ultimately resilient, patterns.  Thus, the analysis of perspectives is only a snapshot in 

time over a range of detailed cases.  The goal of such an analysis is not to infer stable 

causal relationships between certain perspectives and actions, but to explore the causal 

mechanisms that are active in a set of case studies in order to inform policy decisions.  

More specifically, by using monitoring practices to observe typologies of organizational 

perspectives, policy-makers may find suggestions and insights for new ways of 

implementing meaningful and relevant criteria and indicator (C&I) monitoring systems at 

the local level. 

Stewardship perspectives and policy in British Columbia 

Rangan and Lane (2001) state that perspectives regarding resource use delineate 

boundaries within which policy interventions can occur.  In a contemporary democratic 

nation where there is „public‟ or „crown‟ ownership over the majority of natural 

resources, such as is the case in Canada, policy making and policy implementation are the 

means by which the state exercises authority and control via the allocation of rights of 

access and use of resources (Rangan and Lane, 2001).  As social actors articulate their 
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needs and their claims to these rights, they express their competing stewardship 

perspectives which, in turn, delineate the boundaries of policy interventions by using 

discursive strategies that can sway the allocation of resources in favor of a particular level 

of exclusive access and control (Rangan and Lane, 2001).  Thus, organizational 

perspectives on stewardship are simultaneously influenced by policy formation via state 

control of resources and influential in policy intervention via social actors‟ discursive 

strategies.  This process is also affected by pre-existing legal parameters, macro-

economic pressures, and the attributes of the production systems related to the resources, 

which influence the extent to which resource extraction and management can be altered 

by policy interventions (Rangan and Lane, 2001).  Consequently, rights allocation 

(through government policy) and rights assertion (through the discursive strategies of 

competing interests) influence each other to the extent allowed by the rigidity of the 

overarching institutional-economic system in which they operate.  For B.C., timber rights 

allocations and Aboriginal land and treaty rights are important to understanding the 

relationship between organizational stewardship perspectives and forest policy in this 

framework (although forest companies assert their rights, usually through tenure reform). 

Timber rights allocations 

Most forest land in B.C. is under provicial government ownership.  Timber rights 

allocated for these public, or Crown, forests by the province in B.C. are time-bound, 

tenurial, and usufructuary.  There are many types of tenure inn the province, but they can 

be broadly divided into area-based and volume-based tenure.  This analysis includes the 

two most common types of these tenures− Tree Farm Licenses (TFL) (area-based) and 

Timber Supply Area (TSA) tenure (volume-based)
 1
.  TFL tenure holders carry the 

greatest management responsibilities on Crown land of any of the tenures in the province.  

They have nearly exclusive rights to harvest an allowable annual cut
2
 (AAC) of timber 

from a defined area of Crown land for up to 25 years.  Their responsibilities include 

protection, planning (operational and 5-yr management plans), road building, 

                                                 
1 For a complete list of tenures in BC, please see: A Quick Reference: British Columbia‟s Timber Tenure 

System (Cortex Consultants 2001) 
2 AAC apportionment is the distribution of the allowable annual cut for a timber supply area among timber 

tenures in British Columbia by the minister for forests and range, in accordance with Section 10 of the BC 

provincial government‟s Forest Act. (BC Ministry of Forests and Range, 2008b) 
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reforestation, basic silviculture, and maintaining resource inventories (Cortex 

Consultants, 2001).  In comparison, TSA tenure holders have the right to harvest an 

annual volume of timber for up to 20 years but do not have exclusive rights to timber on a 

defined area of land and are therefore less beholden (Cortex Consultants, 2001).  They 

carry the responsibilities for protection, road building, reforestation, and operational 

planning but do not have to maintain forest inventories (Cortex Consultants, 2001).  

Furthermore, pursuing certification standards adds responsibilities to both types of tenure, 

including (depending on the certification standard) the provisions for conservation 

values, ecosystem representation, old growth retention targets, riparian strategies, rare 

and endangered ecosystems, visual constraints, consultation with Aboriginal entities and 

the public, production of 5-year SFM Plans, and yearly audits.  These tenure and 

certification responsibilities constitute the majority of a company‟s legislative 

requirements and shape the access and control of timber resources in the province. 

Aboriginal land and treaty rights assertions 

The political tensions brought about by competing perspectives force the state to be an 

arbiter of rights as well as an allocator (Rangan and Lane, 2001).  In the province, the 

role of arbiter is complicated by the fact that the government benefits greatly from the 

rents and taxes garnered through the commercial forestry tenure system (Ministry of 

Forests and Range, 2008a).  The province does not enjoy the confidence of many 

Aboriginal groups, who assert that participating in land-use and forest planning processes 

is tantamount to acknowledging the provincial government‟s authority to manage 

resources over areas where there are Aboriginal land claims (Karjala and Dewhurst, 

2003).  Rangan and Lane (2001) outline how, beyond the historical injustices wrought on 

Aboriginal peoples, contemporary systems of recourse and reclamation of land and use 

rights can be fraught with problems for Aboriginal claimants.  For example, native 

peoples in Australia who are attempting to gain title and use rights to land and resources 

must provide copious amounts of legal proof of continuous residence in their traditional 

territories, despite the fact that many were forced from their lands either physically or 

through economic necessity as a result of colonization.  A similar situation faces 

Aboriginal peoples in B.C., which is the only province that has not settled land claims 
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with most of its Aboriginal population (Karjala and Dewhurst, 2003).  Rangan and Lane 

(2001) assert that as a result of situations such as these, the critical issue for indigenous 

groups‟ centers on the extent to which they actually gain access to, and control over 

resources in their traditional territories.  As a result, Aboriginal entities are concerned 

with A) getting their claims officially recognized through court cases and treaty 

negotiations; B) actively participating and influencing the processes that shape policy and 

management of resources; and C) using a distinct discursive strategy to persuade 

management in favor of their perspective on stewardship and, by extension, assert their 

land and use rights.   

The most common interaction between tenure rights allocations and Aboriginal land and 

use rights assertions in the commercial forest industry in B.C. is the referrals process.  

When the provincial government in B.C. wants to lease, license or sell Crown land, it 

must consult with Aboriginal entities that may be affected by such actions and this is 

usually attempted through letters of referral regarding any residential, commercial, 

industrial, agricultural, tourism, recreation and investigative land-uses.  This obligation to 

consult comes from the case law that has emerged over the past decade regarding 

Aboriginal rights and title where the duty “…flows from the Crown‟s assumption of 

sovereignty over lands and resources formerly held by the Aboriginal group any time the 

Crown [provincial government] makes a strategic level policy decision regarding land 

and resource use, or when it is called up on to make a specific decision that may affect 

the use of lands and resources within the traditional territory of an Aboriginal people.” 

(Haida Nation v. Government of British Columbia and Weyerhaeuser (SCC 73), 2004).  

Nevertheless, Aboriginal entities are compelled to participate in the referrals process 

because they see crown lands covered by their land and treaty claims being alienated 

from their treaty negotiation processes as others gain access and control over disputed 

resources (First Nations Land and Referrals Forum (FNLRF) Final Report, 2007).  In 

addition, by not participating in the referrals process, Aboriginal entities may negatively 

impact their chances of success when challenging a court decision (Flahr, 2002).  

However, in the face of increasing pressures on Crown Land for development, Aboriginal 

entities are being inundated with referral letters – most of which require short turn around 

times for response (~ 45 days).  The process of responding to referrals is difficult for 
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most Aboriginal entities because they lack sufficient technical staff and resources to 

integrate information, research the issue, consult with their own communities, and 

respond to the project proponents and the government in the timeframe demanded of 

them (FNLRF Final Report, 2007).  Furthermore, there is no provision for financial 

compensation for the costs incurred when Aboriginal entities respond to referrals, 

exacerbating their inability to mobilize.  Finally, referrals are a necessary part of 

facilitating Aboriginal empowerment through input in land-use planning and decision-

making (Weber, 2008) but referrals generally address operational level issues, not 

strategic level planning.  Thus, the referrals process does not provide the kind of claims 

recognition, active participation, and opportunity to influence the policy process that 

Aboriginal entities are seeking.   

Thus, allocations of tenure and Aboriginal treaty rights assertions may be important 

determinants of the stewardship perspective that an organization develops.  As policy 

interventions, the discursive strategies embedded in organizational stewardship 

perspectives are meant to sway resource allocation and exclusivity of access and control 

in favor of particular vested interests.  As tensions between competing perspectives 

increase, there is evidence that Aboriginal entities have very different perspectives from 

those of forest companies and that these perspectives may be marginalized in SFM in its 

present form, as defined by the Canadian Council of Forest Ministers (CCFM) core set of 

criteria and indicators (C&I) (National Aboriginal Forestry Association (NAFA), 2005).  

This research focuses on thirteen case studies from British Columbia (B.C.), Canada that 

represent various types of forest stewardship and sustainable forest management.  A 

representative from each organization was asked to rank 386 indicators of sustainable 

forest management applicable to B.C. according to the organization‟s use of the indicator 

(used/not used) and perceived cost of monitoring it.  From these data, scores were created 

for each indicator according to use and cost and these were subsequently analyzed to 

group the organizations.  The use and cost data sheds light on what indicators were being 

selected or rejected and what role cost plays in the decision to use the indicator.  This is 

very important to understanding stewardship perspectives, as it immediately highlights 

monitoring priorities which can be connected back to forest stewardship practices.  By 
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grouping organizations with similar patterns of cost and use, the analysis also highlights 

broader trends that can provide policy insights and new roles for government in 

implementing SFM.   

Multivariate analysis of SFM stewardship perspectives 

Observing perspectives on stewardship is needed but remains challenging.  Multivariate 

analysis is useful in opening portals into the data from which one can gain insight and 

richer descriptions, but caution must always be exercised as the analysis is limited by the 

scope and scale of the research and the type of data obtained.  In this study, Q-type factor 

analysis is explored as a tool for providing deeper insights into the use and cost estimate 

data presented in Chapter 2.  Q-type factor analysis is the transpose of R-type, or normal, 

factor analysis.  Normally, factor analysis is used to reduce a large number of correlated 

variables (n) to a smaller number of generally uncorrelated factors (in the case of an 

orthogonal rotation) (Miller, 1978).  The goal is to discover which variables form 

cohesive subsets that reflect underlying processes that contribute to correlations among 

the variables (Tabachnick and Fidell, 2001).  In Q-type factor analysis, observations, or 

„cases‟ (m) are grouped rather than the variables (n) (Banks and Gregg, 1965).  The goal 

is then re-focused on forming cohesive subsets, or factors, of the observations where the 

factors reflect underlying processes related to the similarities and differences of the 

sample population based on the variables.  Q-type factors analysis is also quite similar to 

cluster analysis, for example both can handle many variables, but factors formed by 

orthogonal rotations are easier to interpret based on their score patterns (or loadings) than 

closely related clusters (Miller, 1978).   

The study follows Lin (1998) in the understanding of interpretivist and positivist 

approaches to qualitative research.  Lin (1998) discerns between identifying causal 

relationships, which are positivist and are present in the data with some degree of 

probability, and causal mechanisms, which explains how particular variables interact.  

This study used a purposive sampling procedure (as opposed to a random sample) so the 

Q-type factor analysis does not provide statistically generalizable results (Nijnik et al., 

2008; Swedeen, 2006).  Instead, Q-type factor analysis herein is interpretivist, meaning 
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the categories that are reconstructed from the data are embedded in the context of the 

case studies.  This analysis allows for interpretations of causal mechanisms and detailed 

explanations of how the cases interact, in order to understand what the general concept of 

sustainable forest management means in specific operations.  However, without including 

causal relationships, it cannot be determined how widespread the existence of similar 

cases may be.  While lacking a positivist methodology, the use of parallel case studies 

provides some basis for hypothesis testing because case studies can yield generalizations 

inductively (Weimer, 1999).  Thus, while some statements could possibly be made more 

generally, care is taken in not overstepping the boundaries of what the factor analysis 

model can say.   

As a tool for interpretation, the Q-type factor analysis used in this study is similar to Q-

methodology, but the latter is specialized for a specific use in the study of subjectivity: 

the sample population can only be comprised of individuals who are giving their 

perspectives on a particular concept or issue (Brown, 1997; Cross, 2005).  Q-

methodology assumes that the R and Q transposes of the data matrix constitutes two 

separate matrices; one that is “objective” (R), in the sense that an outsider is testing a 

relationship, and one that is subjective (Q) and is only concerned with tests (n) that are 

measured or scaled by the individuals (m) in the study (Brown, 1997).  Q-type factor 

analysis makes no such distinction between the R and Q matrices (Burt, 1937).  Q-

methodology and Q-type factor analysis are both organized to establish patterns within 

and across the sample, but Q-methodology is not applicable to this study because it deals 

with the individual‟s internal frame of reference and highlights individual subjectivity 

(Dasgupta, 2005).  The scale of this research is at the level of the organization; therefore, 

it is inherent to the goals herein that the perspectives wrought through this process be 

implicated through data about the organization, not the individual.  Data, such as the 

types of indicators used in monitoring SFM and the expert opinions on the incremental 

costs associated with indicator use, can measure organization-level outputs that are based 

on the organization‟s perspective on stewardship.  Grouping the organizations by their 

responses to the cost and use questions then provides information on the similarities and 

differences across the sample, and may surprise the researcher by revealing distinctions 

between groups that are commonly assumed to be in agreement regarding forest 
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stewardship.  Conversely, it can reveal similarities between groups that are assumed to 

lack common ground.  The differences between Q-type factor analysis and Q-

methodology mean that for this research, the direct analysis of perspective is abandoned 

in favor of an indirect approach that incorporates the outputs of organizations‟ decisions 

(which indicators to monitor, where to put money into monitoring) as measures for 

perspectives on stewardship.   

Methods 

Study location and description 

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 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 

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 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 1 Canadian Council of Forest Ministers (CCFM) criteria and case study elements  

CCFM Criteria Case study  
element 

Description 

1 Biological diversity 1.1 Ecological diversity 

 1.2 Species diversity 

 1.3 Genetic diversity 

2 Ecosystem condition 
and productivity 

2.1 & 2.2 Sustainability of harvest of timber and non-timber 
forest products 

 2.3 &  2.4 Natural and human-induced disturbances  

 2.5 Forest regeneration 

3 Soil and water 3.1 Soil 

 3.2 Impact of harvesting on riparian areas 

 3.3 Water 

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. 

5 Economic and social 
benefits 

5.1 Economic benefits 

 5.2 Distribution of benefits 

 5.3 Sustainability of benefits 

6 Society’s 
responsibility 

6.1 Provision for duly established Aboriginal and 
treaty rights 

 6.2 Aboriginal traditional land use and forest-based 
ecological knowledge 

 6.3 Forest community well-being and resilience 

 6.4 Fair and effective decision-making 

 6.5 Informed decision-making 

 Social 
Capital 

Volunteerism, community participation, trust 

Notes: Descriptions follow the titles of the elements of the CCFM except for CCFM criteria C.2, C.3, and 

C.4, 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)
3
 SFM Plans, two FSC-certified operations, a 

Tree Farm License (TFL)
4
 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 

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 

                                                 
3 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) 
4 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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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).  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 

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.   
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Table 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 3) from minimal (e.g., a GIS
5
 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.   

Table 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 

                                                 
5 Geographical Information System 
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comments and novel indicators provided by the participants were then used to inform the 

analysis of trends in the data.   

Q-type factor analysis and post hoc tests 

Since variables are used as tests to identify major discontinuities between groups of 

observations (Williams and Lambert, 1961), the factor analysis matrix was transposed so 

that the observations were in columns and the variables were in rows.  In this study, the 

observations are the case studies, or cases, and the variables are the 386 indicators of 

SFM that are applicable to B.C., organized around the hierarchical structure of the CCFM 

core set of criteria and indicators for Canada (for a complete list of indicators, please see 

Appendix A) There are 13 cases in total and these were selected purposively to represent 

a variety of types of forest management and forest ecosystems in the province.  The 

practicalities of recruitment meant that the sample was non-random, as participation was 

also based on the presence of an SFM Plan (or equivalent stewardship monitoring) and 

discussions with organizations.  The sample did not contain community forest 

agreements
6
, Integrated Forest Practices Agreements

7
, or cases explicit to certain 

ecozones
8
 within the province.  However, the resulting sample was broadly reflective of 

the diversity of interests in the province related to monitoring for SFM.  Specifics, 

including names, for each case study are intentionally left anonymous in compliance with 

the research protocol agreement. 

The use and cost data was re-coded using a combined scale of -6 to +6 where the use 

(yes, no, n/a) was combined with the cost (numerically defined as 0 – 5) were combined 

for total scores between +6 and -6 (see Table 4).  Any “n/a” responses for use and cost 

were coded as 0.  The final matrix of data included the 386 indicators along the vertical 

                                                 
6 A Community Forest Agreement (CFA) is “a competitively or directly awarded form of tenure that issues 

an exclusive right to a First Nation, municipality, or regional district to harvest an allowable annual cut in a 

specific area. This agreement may also include the right to harvest, manage, and charge fees for botanical 

forest products and other products” (BC Ministry of Forests and Range, 2008b) 
7 An Innovative Forest Practices Agreement (IFPA) is an initiative that “enables government to enter into 

agreements with forest licensees to test innovative forestry practices through a variety of pilot projects.” 

(BC Ministry of Forests and Range, 2008b) 
8 An ecozone is an “area of the earth‟s surface representing large and very generalized ecological units 

characterized by interacting abiotic (non-living) and biotic (living) factors.” (BC Ministry of Forests and 

Range, 2008b) 
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axis and the case studies, coded as FC 1, FC 2… FC 7 and AE 1, AE 2 … AE 6 along the 

horizontal axis (FC= forest company and AE= Aboriginal entity). 

Table 4 Combined scoring and interpretations for factor analysis data matrix 

Use Cost  Combined 
score 

Interpretation 

Yes 0 6 Monitoring at no extra cost 

Yes 1 5 Monitoring at minimal cost 

Yes 2 4 Monitoring at „do-able‟ costs 

Yes 3 3 Monitoring at expensive costs 

Yes 4 2 Monitoring at very expensive costs 

Yes 5 1 Monitoring but cost prohibitive 

n/a n/a 0 Not applicable 

No 0 -1 Not monitoring but no extra cost 

No 1 -2 Not monitoring but minimal cost 

No 2 -3 Not monitoring but „do-able‟ costs 

No 3 -4 Not monitoring and expensive costs 

No 4 -5 Not monitoring and very expensive 
costs 

No 5 -6 Not monitoring and cost prohibitive 

Statistical Analysis Software (SAS) was used to perform the inverse factor analysis.  A 

Principal Components Analysis (PCA) was initially run, as is standard for SAS factor 

analysis procedure, and produced the initial unrotated factor pattern.  Kaiser-Guttman, 

cumulative variance and Broken-stick rules, as well as a scree plot, were employed to 

determine roughly how many number of factors to retain after running the preliminary 

principle components analysis (PCA) (Jackson, 1993; Dasgupta, 2005; McKeown and 

Thomas, 1988).  Two orthogonal rotations (varimax and equamax) were used on the data.  

The rotation that gave the best results (i.e. obtained factors that could be interpreted 

clearly) was retained.  Although there are an infinite number of potential rotations in 

factor analysis, the most commonly used rotation for Q-methodology is varimax 

(Dasgupta, 2005).  In preliminary runs of the analysis however, equamax provided equal 

or better results, leading to its inclusion in the final analysis.  Oblique varimax and 

equamax rotations were also tested in preliminary runs but oblique rotations were not 

included in the final analysis because they allow for correlations between the factors, 
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which can make the results more difficult to interpret (Tabachnick and Fidell, 2001). 

Factor loadings, total common variance, final communality estimates, variance explained 

by each factor, and the fit of the data with results from prior analysis and interview data 

were all used to assess which rotation gave the best results.  The rotated factor pattern 

was then analyzed for the correlations between each of the retained factors and the 13 

cases, in order to determine to which factor each case belonged.  A +/-|0.5| level was used 

to determine an important correlation.  This level was chosen because it is sufficiently 

high to capture strong positive or negative correlations (Comrey and Lee, 1992), but low 

enough to potentially capture all of the organizational observations in the factors.  Values 

of +/-|0.45| were also noted in the factors as weaker correlations.  Table 5 shows a scale 

of correlations, their overlapping variance, and the interpretation of the score (Comrey 

and Lee, 1992).  This scale illustrates an effective way of assessing correlations.  For the 

purpose of this study, the lowest rank (0.32 or poor correlation) was not acceptable, as 

weaker correlations confuse the labeling of the factors, which is central to the purpose of 

the Q-type factor analysis procedure.   

Table 5 Standard factor loadings with corresponding overlapping variance and interpretation 

Factor loading Variance 
(overlapping) 

Interpretation of the case as a 
measure of the factor 

0.71  50% Excellent 

0.63  40% Very good 

0.55 30% Good 

0.45 20% Fair 

0.32 10% Poor 

Source: Comrey and Lee (1992) 

Labeling each factor required in-depth analysis of the model output.  Three techniques 

aided in the final labels: assessment of marker and complex cases, analysis of variance 

and post-hoc testing of the factors using the original scores, and analysis of distinctive 

factor scores.  In combination, these techniques were useful in identifying, verifying and 

describing trends in the data that distinguish each factor. 

First, the factor analysis was run several times, with the nfactor increased each time.  The 

nfactor is the number of factors retained in the model and is set by the researcher 

according to various heuristics.  The maximum nfactor was 13, or the number of cases in 
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the study.  Although heuristics were used to determine how many factors to retain, it was 

also important to examine how the groupings changed as the cumulative variance 

increased.  As the number of factors retained was increased by the researcher, the pattern 

of groupings was examined to see if stable groupings formed and to see which case 

studies remained unstable or stood out from the others.   Simple cases are cases that load 

on only one factor and have a zero loading on at least one other factor (Tabachnick and 

Fidell, 2001).  The most strongly correlated simple cases, usually 0.71 or higher (Comrey 

and Lee, 1992), are pure cases, or markers (see Table 5).  Markers load on a factor 

regardless of extraction or rotation technique and are useful in defining the nature of the 

factor (Tabachnick and Fidell 2001).  Based on this, cases which were simple and were 

markers for factors were observed and were used to help label factors.  Complex cases 

were also identified to help interpret the factor groupings.  Complex cases are cases that 

load on more than one factor (usually weakly), may not have a zero loading on any of the 

factors, and have a spread across factors that makes them difficult to analyze because the 

factors are more ambiguous.  For example, cases with similar levels of complexity may 

„catch‟ on each other in factors that have little to do within underlying processes- 

meaning that they will group together because of their complexity and not because they 

relate to the same factor (Tabachnick and Fidell 2001).  Based on this process, 

preliminary labels were created for each factor.   

The second means of discerning factor labels was to test the factor groupings on the raw 

data.  This was done using a one-way analysis of variance (ANOVA) and post-hoc 

(Tukey) testing.  In order to confirm the preliminary factor labels, and to reveal the 

differences between the factors based on the original data, the data were divided into 19 

elements by themes within the CCFM core set of criteria and indicators (see Table 1) and 

a one-way analysis of variance (ANOVA) was used to test the differences between each 

factor group for each element (α= 0.05).  A post-hoc Tukey test was then employed to 

examine the differences and similarities between the factor groupings.   

Where the post-hoc tests confirm relationships or statistically significant differences, 

factor scores were analyzed to describe the differences and attribute defining 

characteristics to each factor.  In Q-type factor analysis, factor scores are derived as 
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follows: each case is weighted proportionally according to its involvement in each factor 

– the more involved the case, the higher the weight.  Once calculated, the weight for each 

case is multiplied by the raw data for each indicator and summed across the cases to 

achieve a composite factor score or Z-score.  This score is said to reflect what the raw 

score for the factor might be if it were measured directly.  However, factor groups in Q-

type factor analysis are not new organizations, and their scores cannot be treated as raw 

scores would.  They are rich in description about the factor, but results derived from them 

must be used cautiously, especially when compared to the ANOVA and post-hoc results, 

which grouped the cases according to the factor groupings but did not weight the raw 

data.   

Factor scores are standardized to a mean of zero, a variance of one, and a spread of +/-3.  

As such, most points (67%) will fall between +/-1 and scores on the tails of the 

normalized distribution (> +/- 2) are distinctive on the factor (Rummel, 1970).  The factor 

array and these distinctive scores are used to help label the factor as an ideal type or 

group of observations (Dasgupta, 2005; Rummel, 1970).  Theses scores are useful in 

identifying patterns of data that are contribute to the uniqueness of the factor, especially 

where they occur in clusters specific to a topic or theme in the indicator set. Furthermore, 

factor scores above or below +/- 2 represent the 5% of scores that are distinctive for that 

factor.  These distinctive scores have a defining influence when distinguishing between 

the groups (Rummel, 1970).  
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 Results 

nfactor level selection 

Using the Kaiser-Guttman rule of keeping factors with eigenvalues greater than unity 

(λ=1.0), it was determined that the first three factors should be kept (see Table 6).  The 

Broken Stick rule only allowed one factor, while the scree plot allowed three.  However, 

to include a cumulative variance of 80%, eight factors would have to be kept.    After 

examining these heuristics, the model was run seven times with a range of 2–8 factors 

allowed.  From 2 to 5 factors, the factor groupings increased in complexity and 

description without becoming singular and were retained for analysis.  From 6 to 8 

factors, unique cases began to emerge which, although interesting, undermined the goal 

of examining similarities between the case studies.  Finally, 5 factors (nfactor=5), with a 

cumulative variance of 65%, were chosen as the best number of groups to examine in 

depth. 

Table 6 Eigenvalues of the Correlation Matrix (Total = 13; Average = 1)  

# Eigenvalue Difference Proportion Cumulative 

1 4.55957925 3.31012188         0.3507         0.3507 

2 1.24945737     0.16807293         0.0961         0.4468 

3 1.08138444     0.21186118         0.0832         0.5300 

4 0.86952326     0.07848341         0.0669         0.5969 

5 0.79103985     0.05628174         0.0608         0.6578 

6 0.73475810     0.06271344         0.0565         0.7143 

7 0.67204467     0.06908765         0.0517   0.7660 

8 0.60295702     0.02230188         0.0464         0.8124 

9 0.58065514     0.04686511         0.0447         0.8570 

10 0.58065514     0.03383025         0.0411         0.8981 

11 0.49995978     0.05859742         0.0385         0.9365 

12 0.44136236     0.05787363         0.0340         0.9705 

13 0.38348873      0.0295         1.0000 
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Rotation 

The equamax rotation was chosen as the best rotation of the original (unrotated) PCA 

output.  This orthogonal rotation preserves the independence of the factors while 

maximizing the sum of the variances of the factor loadings (Abdi, 2003).  This rotation 

gave the best results because there were very few overlaps between factors on the 

observations and there was a good spread between 0 and +/- 1 across all 5 factors.  As 

well, 12 out of 13 case studies grouped at the +/-|0.5| level (see Table 7).  Given that the 

cumulative variance explained by the 5 factors was only 65% of the total variance in the 

data, it is not surprising that some organizational observations would not be significant at 

this level.  When the +/-|0.45| level was used, all case studies were significantly 

correlated with one or more factors.   

The final communality estimates, which measure the variance accounted for by each case 

(Tabachnick and Fidell, 2001), were all between 0.5−0.8 and summed to a total 

communal variance of 8.55 out of a possible variance of 13 (each case has a total 

variance of 1, leaving approximately 4.45 in unique variance not explained by the model) 

(see Table 8).  The lowest communality estimate corresponded to the case that correlated 

the weakest on any factor (AE 3).  AE 3 was also a consistently complex case (complex 

on each of the 4 runs from nfactor 2-5).  The equamax rotation also gave the most even 

spread of variance across each factor (see Table 9).  Factor 1 still accounted for the most 

variance (2.03), but the other factors were close enough to the variance on Factor 1 so 

that Factor 1 did not have exceedingly more explanatory power in the model (see Table 

9). 
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Table 7 Factor loadings for each run of the model with increasing nfactor.  Marker cases are in bold.  

Complex cases are in italics 

 Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 

nfactor 2 
 

FC 1 (0.58) 
FC 2 (0.65) 
FC 4 (0.69) 
FC 5 (0.70) 
FC 6 (0.68) 
FC 7 (0.72) 
AE 1 (0.47) 
AE 2 (0.46) 
AE 4 (0.46) 

FC 3 (0.59) 
AE 1 (0.49) 
AE 2 (0.51) 
AE 3 (0.50) 
AE5 (0.74) 
AE6 (0.58) 
 

   

nfactor 3 FC 1 (0.53) 
FC 2 (0.62) 
FC 4 (0.69) 
FC 5 (0.67) 
FC 6 (0.64) 
FC 7 (0.71) 

FC 3 (0.63) 
AE 1 (0.43) 

AE 5 (0.72) 
AE 6 (0.71) 
 

AE 2 (0.52) 

AE 3 (0.85) 
AE 4 (0.64) 

  

nfactor 4 FC 2 (0.62) 
FC 4 (0.69) 
FC 5 (0.57) 
FC 6 (0.62) 
FC 7 (0.51) 
AE 1 (0.46) 

FC 3 (0.52) 
AE 5 (0.72) 
AE 6 (0.70) 
 

AE 2 (0.51) 

AE 3 (0.82) 
AE 4 (0.67) 

FC 1 (0.75) 
FC 3 (0.62) 
FC 7 (0.53) 
 

 

nfactor 5 FC 2 (0.64) 
FC 4 (0.46) 
FC 5 (0.56) 
FC 6 (0.70) 
AE 4 (0.56) 

FC 1 (0.73) 
FC 4 (0.49) 
FC 7 (0.79) 
 

AE 1 (0.67) 
AE5 (0.79) 
AE6 (0.51) 
 
 

AE 2 (0.47) 

AE 3 (0.87) 
AE 4 (0.58) 

FC 3 (0.86) 
AE 6 (0.46) 
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Table 8 Final Communality estimates for each case study 

Observation Estimate 

FC 1 0.73231452 

FC 2 0.62816253 

FC 3 0.77939809 

FC 4 0.61634222 

FC 5 0.62414814 

FC 6 0.61262249 

FC 7 0.66896257 

AE 1 0.65486541 

AE 2 0.52086323 

AE 3 0.78519687 

AE 4 0.66678373 

AE 5 0.72315895 

AE 6 0.53816541 

Total common variance 8.550984 

Unique variance 4.449016 

 

Table 9 Variance explained by each factor 

Factor Variance explained 

1 2.0334302 

2 1.7965646 

3 1.7303530 

4 1.5253371 

5 1.4652993 

 

Patterns in the factor groupings  

Table 6 shows the cases and their loadings for each factor over each run from nfactor 2–

5.  In the first run (nfactor=2), the cases roughly split between forest company and 

Aboriginal entity sub-samples.  The FC group also contained weak correlations for 

Aboriginal Entities that have forestry components.  The AE group included the only case 

of Ecosystem-based management (EBM) (FC 3).  The EBM group correlated with either 
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the forest company groups or the aboriginal entity groups, depending on how many 

factors were allowed in the run.  In the nfactor=5 run, the EBM case became unique (with 

a weak correlation with AE 6).   

As the nfactor increased, stable groups formed for the AE sub-sample.  AE 2, AE 3, and 

AE 4 formed a group while AE 5 and AE 6 (and later, AE 1) formed a second group.  

These stable groups had consistent marker cases, even as the nfactor increased.  The 

marker for the AE 234 group was AE 3.  The marker for the AE 156 group was AE 5.  

The FC group defined in the nfactor=2 run stayed consistent in the nfactor=3 run.  In the 

nfactor=4 run, the FCs broke into two groups, one dominated by FC 1 and FC 7 and the 

other comprised of the remaining FC cases (minus FC 3, the EBM case).  The markers on 

the FC groups were less consistent than those of the AE groups (factor 1- FC 6; factor 2- 

FC 7).  

Factor labels 

Figure 1 illustrates the nfactor groupings for all runs and provides labels for each factor.  

After examining the similarities between cases in the factor, it was apparent that tenure 

and geographic location, as well as type of organization (forest company, Aboriginal 

entity or integrated forest operation) were important in distinguishing the groups.  The 

major difference between the stable AE factors (factors 3 and 4) that formed was related 

to geography; with the north-south axis playing a much more important role than east-

west or a comparison of interior versus coastal AEs.  As such, these factors were labeled 

„Northern Aboriginal Entities‟, or NAE, and „Southern Aboriginal Entities‟, or SAE.   
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Figure 1 Factor groupings over the nfactor runs, with labels for each factor 

 

 

The FCs in factors 1 and 2 were delineated by tenure and certification.  The difference 

was between the forest companies in factor 1, which have tree farm licenses (TFLs) 

and/or Forest Stewardship Certification (FSC), and those in factor 2, which have Timber 

Supply Area (TSA) tenures.  Importantly, the only Aboriginal entity in the case studies to 

have achieved FSC certification was also correlated with factor 1.  Factor 1 was thus 

labeled TFL/FSC and factor 2 was labeled TSA.  Factor 5 was labeled EBM, after the 

most significant case in that factor, FC 3.  AE6 was had a fair positive correlation (based 

on interpretation in Table 5) with Factor 5 as well, which confounded the labeling 

slightly, as AE 6 and FC 3 correlated throughout the factor analysis runs.  However, 

based on its high degree of similarity with the other AE cases in factor 3, AE 6 was left in 

with the NAE group instead of being put with the EBM case. 
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Analysis of post-hoc testing and factor scores 

Criterion 1 – Conservation of Biological Diversity 

The TFL/FSC and TSA groups were statistically different on the first two elements of 

Criterion 1 (see Appendix B, Elements 1.1 and 1.2).  When examining the scores 

generated for these groups by the model, there were clusters of factor scores that were 

high for the TFL/FSC group for fine-filter indicators of species diversity, stand-level 

biodiversity, and coarse-woody debris, while factor scores for invasive species and 

noxious weeds were low.  There were also distinctive low factor scores for indicators of 

genetic diversity for the TFL/FSC group.  In contrast, the TSA group had clusters of 

factor scores that were low for fine-filter indicators of species diversity and stand-level 

biodiversity, while indicators for invasive species and noxious weeds scored highly.  In 

addition, the TSA group had high scores for the same genetic diversity indicators that had 

a distinctive low score for TFL/FSC.  TSA also had a distinctive low score regarding the 

indicator “Status of sensitive ecosystems with reduced ranges”. However, on Element 1.3 

(Genetic diversity), the ANOVA did not pick up any significant differences between the 

groups using the raw data and there were no significant comparisons in the post-hoc test 

(see Appendix B, Element 1.3). 

Based on the ANOVA results, the SAE, NAE, and EBM groups were not significantly 

different from each other on any of the elements in Criterion 1 (see Appendix B, 

Elements 1.1, 1.2, & 1.3).  However, the factor scores generated by the model did show 

some interesting differences that are corroborated by interview comments.  There were 

high factor scores for the NAE group on Criterion 1 related to indicators that monitor 

cumulative effects and permanent conversion to non-forest or intensive forestry-related 

land uses.  There were also high scores for species diversity indicators that were focused 

on selected rare and endangered species and critical species, but not for indicators that 

used the term “species at risk”.  For SAE, there were unusually high scores for very few 

indicators in Criteria 1 but all of these indicators related to connectivity, including 

riparian connectivity and connectivity between protected areas.  For the EBM group, the 

factor scores were unusually high for many of the indicators and only unusually low for 
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the fine-filter species diversity indicators, where the post-hoc tests showed that it was 

statistically the same as both the TSA and SAE groups.  

Criterion 2 – Ecosystem condition and productivity 

In Elements 2.1 & 2.2 (Sustainability of harvest of timber and non-timber forest 

products), TFL/FSC group had the highest mean while the TSA group had the lowest.  

The two were significantly different in comparison, while the EBM, SAE, and NAE 

groups were not different from each other (see Appendix B, Elements 2.1 & 2.2).  From 

the factor scores, it seems that the major differences between the TFL/FSC and the TSA 

groups were related to tenure.  For example, indicators for mean annual increment (MAI) 

– used in forest inventorying – had high factor scores for the TFL/FSC factor and low 

scores for the TSA factor.  The TFL/FSC group also had a distinctively low score for the 

indicator related to annual harvest of non-timber forest products (NTFPs) and low scores 

for both the TFL/FSC and TSA groups for indicators of wild salmon and fish 

populations.  In contrast, the NAE and SAE factors both had high factor scores for wild 

salmon and fish populations.   

In Elements 2.3 & 2.4 (Natural and human-induced disturbances), the NAE and SAE 

groups were statistically different in comparison (see Appendix B, Elements 2.3 & 2.4).  

The factor scores showed that the SAE factor had low factor scores for indicators of 

natural and human-induced disturbances and a distinctive low score for indicators of 

regeneration and change in the composition and structure of ecosystems.  Meanwhile, the 

NAE group‟s factor scores on the same indicators were predominantly high, with a 

distinctive score on „conditions of residual forest‟.  This happened to be the only 

distinctive high factor score for the NAE group out of ten distinctive scores. 

The TFL/FSC and TSA factors are also significantly different in comparison (see 

Appendix B, Elements 2.3 & 2.4).  The TSA group had high scores for indicators of 

human-induced disturbances (related to harvest systems and clear-cut sizes) and 

indicators of human actions that modify natural disturbance (e.g. condition of the residual 

forest).  They also had high scores for indicators of forest health mitigation including a 

distinctive high score for “percent harvest in high beetle [Mountain Pine Beetle, 
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Dendroctonus ponderosae] risk stands”.  The TFL/FSC group had low scores for human-

actions that modify natural disturbance but high scores for indicators regarding landslides 

and fire as human-induced disturbance.  In Element 2.5 (Forest regeneration), the 

TFL/FSC and TSA groups were not significantly different and both had high mean scores 

(see Appendix B, Element 2.5).  Here, again, the TSA group had high factor scores, 

including four distinctive scores for indicators regarding success, compliance, and species 

composition of regeneration.   

Criterion 3 – Soil and Water 

The ANOVA results reflected an overall lack of use of the indicators in Criterion 3 (see 

Appendix B, Elements 3.1, 3.2 and 3.3).  All of the means for all the groups on all three 

elements are negative except the TFL/FSC group on Element 3.2 (Impact of harvesting 

on riparian areas).  The TFL/FSC group was also unique on both Element 3.2 and 3.3 

(Water).   The order of the groups from lowest to highest mean was the same on each of 

the elements in Criterion 3: the EBM group was consistently on the negative end, while 

the TFL/FSC group was on the other extreme.  These two had significantly different 

means throughout the criterion.  The factor scores for the EBM group across the criterion 

were low, with one distinctive low score in Element 3.2 (indicator: sedimentation of fish 

habitat).  Interview comments showed that the respondent felt the soil and water 

indicators were too fine-filter for the size of the area under EBM and the complexity of 

the management structure; although in the future there would be efforts to undertake fine-

filter monitoring.  On the other hand, the TFL/FSC group had scores that were high on 

the criterion and suggest a fine-filter approach to monitoring soil and water, especially for 

3.2.  Although this group also had a pattern of distinctive high scores in Criterion 3 on the 

cheaper indicators and those which are already legislative requirements for forestry in 

B.C., suggesting that cost is a limiting factor on monitoring. 

The TSA and SAE groups were not significantly different on any elements and also not 

significantly different from NAE on Elements 3.1 (Soil) and 3.3 (Water) (see Appendix 

B, Elements 3.1 & 3.3).  However, similar responses here did not indicate similar 

perspectives on stewardship.  For the TSA group, scores were high for only those 

indicators related to rate of compliance, including distinctive high scores for compliance 
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with soil and riparian standards, and low for almost all fine-filter indicators for soil.  On 

the riparian indicators, those indicators related to disruption of riparian habitat during 

harvest were high, as would be expected if a forest company is meeting their legislative 

requirements.  For the NAE and SAE groups, there were various reasons for their 

responses in Criterion 3.  The few scores that were high for either group were related to 

soil erosion, landslides and protective functions, which may be indicative of an emphasis 

on water quality (for fish, for drinking water) as a priority for monitoring.  Distinctive 

low scores were noted for NAE on indicators of channel form and windthrow in riparian 

areas; both of which use language that assume monitoring for compliance with legislative 

requirements.  Low scores for these indicators may be because none of the NAE cases are 

conducting commercial logging operations. 

Criterion 4 – Role of forests in global ecological cycles 

The TSA and TFL/FSC groups were not significantly different for Criterion 4, but the 

TFL/FSC factor was significantly different from the other three groups (see Appendix B, 

Criterion 4).  The EBM factor again had the lowest mean.  None of the groups had a 

mean that was above zero, indicating that the raw scores reflect low use and high costs 

for the indicators.  The factor scores for all of the groups reflected the predominance of 

negative responses.  EBM, NAE and SAE all had factor scores below zero, some 

unusually low, especially on those indicators which address BC forest sector carbon 

emissions.  TFL/FSC and TSA had few positive factor scores, mostly related to 

information that they would already collect, such as removals through fire and harvesting 

(a distinctive high score for TFL/FSC) and fuel consumption. 

Criterion 5 – Economic and social benefits 

The TFL/FSC group consistently had positive mean scores in the elements of Criterion 5 

while the EBM group always had the lowest mean (see Appendix B, Elements 5.1, 5.2 & 

5.3).  TFL/FSC and SAE were not significantly different in Elements 5.1 (Economic 

benefits) or 5.2 (Distribution of benefits) and were not similar to each other or to any of 

the other indicators on Element 5.3 (Sustainability of benefits).  The EBM and NAE 

groups had means that are consistently negative, while the TSA group was positive only 

on Element 5.2.  The NAE group showed a distinctive low score in Element 5.2 on 



 30 

indicators “distribution of financial benefits from the timber products industry” and 

“values of contracts issued by demographic class”.  In Element 5.3, NAE was also 

distinctly low for “return on capital employed” and had low scores for indicators related 

to productivity, market share, sales to Asia, and delivered wood costs.  NAE also had a 

distinctive low score for “water consumption” on Element 5.3.  The TSA group had a 

distinctive high score for the indicator related to mapping cultural values but on the other 

indicators in the element they had predominantly negative scores. 

Criteria 6 – Society’s responsibility 

In Element 6.1 (Provision for duly established Aboriginal and treaty rights), the SAE 

factor had the highest mean (see Appendix B, Element 6.1).  It is interesting to note that 

the NAE and SAE factors were significantly different on this element, although neither 

had factor score patterns that highlighted potential differences.  The NAE group had a 

lower mean and, although it was positive, it reflects higher cost estimates for monitoring 

than the SAE group.  The TFL/FSC group was not significantly different from SAE on 

this element.  They also did not have revealing factor scores, but their cost estimates were 

much closer to the SAE group.  The EBM and TSA groups had the lowest means and 

were not significantly different from NAE. 

In Element 6.2 (Aboriginal traditional land use and forest-based ecological knowledge), 

NAE and SAE were not significantly different (see Appendix B, Element 6.2).  All of the 

indicators related to meeting legal obligations with respect to aboriginal and treaty rights 

had high scores for the SAE group.  SAE also had a distinctive high score for “absence of 

unsolved disputes on legal, tenure, and use rights”.   The EBM group was unrelated to 

any other groups in Element 6.2 and had a much lower mean, although the factor scores 

did not suggest any unusually low scores to account for this. 

The TSA group had distinctive high scores for indicators in Elements 6.1 and 6.2 that 

were related to monitoring referrals and providing education and training.  These 

indicators were the only ones in a cluster of related indicators that didn‟t have negative 

values for TSA, suggesting that referrals and training opportunities are the predominant 
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means by which cases in the TSA group monitor their work with Aboriginal entities in 

their forest management units.   

Element 6.3 (Forest community well-being and resilience) had a very distinct pattern 

where all of the means on the groups were negative except SAE, which was positive (see 

Fig.3, Element 6.3).  The SAE group was not related to any other factors.  This pattern is 

similar on the Social Capital Element; where the SAE group is significantly different 

from the other groups and is the only one with a mean positive score (see Appendix B, 

Social Capital Element).  Factor scores for the SAE group supported the ANOVA results 

– SAE was the only group where the factor scores generated by the model were almost all 

positive (30 on 35 indicators) and had distinctive high factor scores for indicators of well-

being, health, employment, and gender equity.  The NAE group had fewer positive factor 

scores than the SAE, but had some clusters of high scores related to indicators of 

employment, entrepreneurship, and education. 

The TSA group had a negative mean score on Element 6.3 (see Appendix B, Element 

6.3).  TSA cases were interested in monitoring their interaction with forest-based 

communities through indicators such as “annual harvest compared to local log 

consumption that is provided”; where they had a distinctive high score.  However, the 

TSA group also showed clusters of low factor scores for indicators related to social 

capital and resilience such as „personal identity with community (sense of place)‟, „social 

capital infrastructure‟, „Percent of people achieving  minimum of Gr.12‟, and „mortality 

rate‟.   The EBM group showed a similar pattern – they had a negative mean score (see 

Appendix B, Element 6.3) and predominantly low scores across the element despite 

having a distinctive high score for “distribution of expenditures locally”. 

The TSA, TFL/FSC and SAE groups were related on Element 6.4 (Fair and effective 

decision-making) and had high positive means in the post-hoc tests (see Appendix B, 

Element 6.4).  The bulk of the indicators in this element addressed public (non-

Aboriginal) participation; which is an important component of commercial forestry SFM 

Plans and SFM certification schemes.  All of the cases in the TSA group had Canadian 

Standards Association (CSA) certification, which includes public participation 
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requirements.  TSA/FSC and TSA had high positive factor scores on this element.  The 

TSA group was especially distinguished here, having 8 indicators related to public 

participation that had distinctive high scores.  The EBM and NAE groups were related 

and had means that were negative.  Although they are related, they had the opposite 

factor scores on an indicator related to SFM governance and compliance – EBM was 

distinctly high, while NAE was distinctly low.  They were also significantly different 

from the SAE, TSA, TFL/FSC groups.  The NAE and SAE groups were significantly 

different and again, the factor scores generated by the model for the SAE group were 

predominantly positive, while the NAE group had many more negative scores.   

In Element 6.5 (Informed decision-making), the EBM, NAE and TSA groups were all 

related and had negative means while the TFL/FSC and SAE groups were related and had 

the same positive means (see Appendix B, Element 6.5).  Although the two groups were 

significantly different, the TSA and SAE groups both had a distinctive high score for 

“Percent forest management commitments completed on time resulting from 

consultations regarding non-timber features and interests by licensee”.  This indicator 

could have a public or Aboriginal focus, or be a combination of the two.  Comments from 

the interviews reveal that the indicator was construed differently by each group.  The 

SAE group was monitoring either their own commitments within their community, their 

certification or legislative requirements, or the commitments that forest companies made 

to them.  The TSA cases, on the other hand, were focused on monitoring their 

commitments with the public and/or Aboriginal groups. 

Discussion 

Organizational stewardship perspectives 

(1) Forest stewardship focused on pure duties over areas where the company has 

exclusive access and control  

The TFL/FSC group is readily defined by its emphasis on ecological indicators, attention 

to fine-filter indicators and cost-effectiveness approach to indicator selection.  The TFL 

licensees and the FSC-certified licensees both have long-term exclusive rights to a clearly 
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defined and mapped forest area and this characteristic is very distinctive for this group.  

Crown land within TFLs is regarded as the most secure form of private rights over Crown 

forest in the province (Zhang and Pearse, 1997).  Timber companies consistently press 

for greater security in their tenure in order to facilitate long-term planning and 

investments (Zhang and Pearse, 1997).  Thus, fine-filter monitoring, especially regarding 

indicators of ecological diversity, species diversity and natural disturbance, is suggestive 

of more exclusivity in the tenure arrangement because detailed long-term monitoring 

would not be feasible if there was inadequate control by the licensee over the land base. 

There is also an emphasis in this group on cost-effective monitoring, especially around 

genetic diversity, soil, water, and carbon indicators – where monitoring is perceived as 

being more expensive and intensive.  In these areas, especially genetic diversity, there are 

fewer prescriptive government regulations, so the decisions regarding whether or not to 

monitor these themes and how to go about it is left up to the licensees.  Predominantly, 

the result is that the cheapest and easiest indicators are selected. 

The TFL/FSC group strongly rejects monitoring of social and economic indicators that go 

beyond the activities of the organizations or their staff.  This should be interpreted as a 

perspective that social and economic indicators that are beyond the scope of the company 

are the responsibility of the government and not a rejection of the value of monitoring 

social and economic aspects of SFM.  This perspective is similar to what Davies and 

Hodge (2007) refer to as „pure‟ and „mitigated‟ duties.  Pure duties are associated with 

elements of the environment where there is a baseline level of protection and a set of 

regulations controlling their use (Davies and Hodge 2007).  Arguably, pure duties also 

have an implicit or explicit social agreement around the responsibility to conserve.  The 

monitoring of ecological indicators in SFM, especially biological diversity, constitutes a 

pure duty; although there is evidence here in that there is not full agreement around 

monitoring other ecological indicators related to genetic diversity, soil, water, and 

carbon.  Mitigated duties are associated with elements where use is not explicitly 

governed through regulation; there is no baseline level of protection and no social 

agreement over who, if anyone, should practice conservation.  Mitigated duties depend 

on economic circumstances and it is up to the individual to decide on a course of action 
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(Davies and Hodge 2007).  In the context of this research, mitigated duties include all of 

the social and economic indicators.  Using this approach, it becomes clear that the 

TFL/FSC group perceives their stewardship as confined primarily to those pure duties 

related to ecological monitoring.  Even then cost is still a major driver, as suggested by 

the treatment of genetic diversity, soil, water, and carbon indicators suggests.  Comments 

from the cases in the TFL/FSC group support the comparison of pure versus mitigated 

duties.  Responses such as “not the company‟s responsibility” and “government should 

be responsible” were common in the socio-economic indicators, especially in Criterion 6.   

(2) Forest stewardship focused on compliance and performance over areas where the 

company does not have exclusive access and control 

The TSA factor is characterized by volume-based tenures, emphasis on compliance 

monitoring, reliance on referrals as a means of working with Aboriginal groups, and 

strong support for communication and public participation in forest management 

planning.  This group had the highest number of distinctive factors (21) and the most 

positive factors (20).  Quantitative indicators related to compliance with legal 

requirements or internally defined targets (for feedback to management) dominate the 

positive distinctive indicators.  This type of compliance monitoring is always done and it 

costs little (if anything) to extend the reporting to SFM plans.  The emphasis on 

performance targets fosters adaptive management but is generally self-referential – the 

monitoring does not necessarily provide information that can be used in forest inventories 

or provide a picture of the state of the forest.  Instead, most of the information collected 

reflects goals set within the organization that may not be meaningful outside that context.  

In addition, the indicators and targets selected rely heavily on the assumption that 

standards and best management practices create conditions that reflect sustainable 

forestry.  Unfortunately, this assumption leaves the compliance approach open to weak 

legislation and policy, both governmental and internal.   

The lack of exclusive rights to a defined forest area influences what the TSA group 

defines as pure duties.  Mainly, they are not obliged to maintain a forest inventory and 

they do not have the incentive to monitor long-term changes to a landscape that they do 

not have exclusive control over.  Thus, what constitutes pure duties is still ecological in 
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nature, but not as extensive as with the TFL/FSC group.  The mitigated duties of the TSA 

group are social and economic in nature, but there is definitely a decision to focus on 

public participation as the key mitigated duty as well as a source of pride for the 

companies in their SFM plans. 

Public participation and communication are hallmarks of the TSA group and a number of 

distinct indicators were clustered around these themes.  However, these indicators are 

either simple quantitative metrics that are not useful beyond comparisons to internally 

defined numerical targets aimed at increasing the number of participants or check marks 

based on the presence or absence of a plan that addresses the topic of the indicator.  

Lauber and Knuth (1997) argue that fair and effective decision-making, which is the 

overarching element related to public participation, goes beyond simply providing 

individuals with an opportunity to attend a process.  Merely increasing participation in a 

decision-making process does not always increase satisfaction or the perception of 

fairness (Leung and Li, 1990) and indicators crafted to measure public participation in 

such a way provide no information beyond the performance of a licensee to satisfy 

certification standards.  Again, this reflects the emphasis on compliance and performance 

monitoring – the data collected cannot convey the success of public participation against 

anything but the internal definition of success set by the organization through their 

targets.  Overall, although compliance and performance indicators are internally very 

useful, it is difficult to ascertain what effect compliance monitoring has in addressing 

sustainability.   

Finally, there is a strong emphasis in the TSA group on referrals as a means of working 

with Aboriginal groups.  These indicators are mostly count indicators, such as number of 

referrals where comments from the Aboriginal entity were integrated into forest 

management plans.  Relying on the referrals process as a meaningful indication of 

Aboriginal involvement is fraught with problems, as the referrals process is not widely 

accepted by Aboriginal entities as meaningful consultation (Karjala and Dewhurst, 2003) 

and suggests that a feature of the TSA group is a dependence on indicators that are too 

simplistic when trying to characterize relationships with Aboriginal entities.  Other 

indicators that were defining of the TSA groups‟ approach to working with Aboriginal 
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entities include education/training opportunities, log provisions to Aboriginal 

communities, mapping of cultural values, and public participation opportunities.  The 

TSA stewardship perspective on Aboriginal entities seems to be to treat them as a 

stakeholder.  Although public participation is a strongly represented area for TSA cases, 

evidence suggests that treating Aboriginal entities as stakeholders on an equal footing 

with other forest users underestimates their importance in forest management and could 

undermine attempts at sustainable forest management (Stevenson and Webb, 2003).   

(3) Forest stewardship that has a specific cultural context and focuses on extrospective 

SFM monitoring 

Negative distinctions dominate the NAE group‟s factor scores.  Post-hoc tests show that 

they are almost never related to the SAE group and have many unique characteristics.  

First, they often reject indicators that are not framed in an Aboriginal context, especially 

those that are related to compliance with legal requirements and/or take a narrow 

definition of SFM.  They also focus their monitoring on what other resource users are 

doing in their traditional territories rather than their own impacts.  For example, the 

cumulative impacts of forestry, mining, oil and gas on a landscape could easily dwarf the 

impacts of small-scale resource or sustenance use by Aboriginal entities.  Indeed, the 

NAE cases do not have commercial forestry components
9
 and are involved in monitoring 

through stewardship plans that are aimed at taking stock of the impact of resource 

extraction activities on their Aboriginal land and use rights.  The results of this study 

suggest that much of the information for ecological monitoring, apart from non-timber 

forest products and wild salmon and fish stocks, comes primarily from forest inventory 

data from forest companies and government.  Beyond these external sources, they face a 

lack of capacity to monitor, especially fine-filter indicators, and usually estimate costs for 

these indicators as very expensive or cost-prohibitive; especially in Criteria 3 and 4 (soil, 

water, and carbon indicators). 

The NAE group has a distinctive interest in the relationship between natural disturbances 

and the condition of the forest under their land management regimes.  They have unique 

                                                 
9 Although there may be members of the Aboriginal group that are involved in forestry, there is no 

commercial forest company owned and operated by the nation. 
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definitions for what is considered damage and restoration in their ecosystems.  For 

example, one respondent retold the story of how the elders in the community would not 

accept the government‟s confirmation that the river in their traditional territory had been 

fully restored.  The elders insisted that the river needed much more time to recover from 

pollution and would not touch it despite assurances and scientific testing. This attitude 

towards damage and restoration leads to a broad rejection on behalf of the NAE cases of 

indicators that assume a commercial forest operator‟s perspective around stewardship of 

natural and human-induced disturbance.  The negative response of the NAE group to 

compliance indicators is also related to their focus on their own context when defining 

management.  Their ecological monitoring emphasizes cumulative effects and 

infringements on Aboriginal rights and title.  They are also more likely to monitor 

indicators related to conversions of forest land and losses of culturally valuable species as 

opposed to species at risk.  In fact, all AE respondents in the interview process routinely 

asked for clarification on the kinds of species that could be included for species diversity 

monitoring, with some cases indicating that they would prefer to monitor species of 

economic and cultural important over species that were classified as threatened, rare, or 

endangered by either the Committee on the Status of Endangered Wildlife in Canada 

(COSEWIC) or the Conservation Data Centre (CDC).   

The contextual nature of the NAE group‟s approach to monitoring is also reflected by 

their economic indicators.  Most of the economic indicators are not framed in an 

appropriate Aboriginal context and scale.  For example, NAE will not monitor economic 

indicators that are at the provincial scale, such as “B.C.‟s share in all forest products 

markets”.  They also will not monitor indicators where the topic is right but the issue is 

wrong.  For example, the group is distinctly negative on water consumption, but 

comments from the interviews reflect a desire to monitor water.  However, they wish to 

look at quality and security of water supplies, not quantity.  Statements from the 

interviews include, “the terms of reference for water quality and restoration would have 

to be culturally defined” and suggested substitute indicators such as, “Number of 

domestic supply watersheds in First Nation communities that have been designated as 

community watersheds”.    
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(4) Forest stewardship that has a specific cultural context and is focused on introspective 

SFM monitoring 

The SAE group has a vision of forest stewardship that is inclusive of social aspects of 

SFM and they have the capacity and incentive to monitor these indicators within their 

specific cultural contexts.  SAE organizations are also involved in commercial forestry 

and predominantly respond to the interview questions introspectively, where they focus 

on monitoring themselves and their effects on the landscape in their traditional territories.  

This is the opposite of the NAE factor, which was extrospective, or focused on 

monitoring other organizations‟ activities in their traditional territories.  The difference is 

very dramatic in Element 2.3/2.4, where indicators related to „human actions that could 

modify natural disturbance‟ had distinctively negative factor scores for the SAE group 

and distinctively positive scores for the NAE group.  The SAE group was also 

introspective about many elements of the social criterion, including health, employment, 

and gender equality, but their perspective was more mixed on public participation 

indicators, where they construed indicators as either reflecting on their engagement 

strategies (and may have answered „no‟ to many of the indicators because of this) or 

responding extrospectively by reflecting on their participation experiences with forest 

companies.   

Both the NAE and SAE groups overwhelmingly rejected detailed ecological indicators 

that were framed in terms of large commercial tenure holders and would require a lot of 

money to monitor.  Although the two groups responded similarly, the reasons for these 

responses differed according to monitoring perspective.  For example, if the Aboriginal 

entity is introspective (e.g. the SAE group) on these types of indicators, they will respond 

negatively and estimate high costs for monitoring.  If they are extrospective (e.g. the 

NAE group), they will respond positively to these indicators if the information has been 

collected by forest companies and they can access it freely and easily.  Unfortunately, it 

is clear from the forest company responses that expensive indicators that are not 

legislative requirements are not usually monitored, so this information is not available.  

Therefore, Aboriginal entities that are monitoring extrospectively instead respond 
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negatively and estimate high costs. Thus, the responses of the NAE and SAE groups are 

similar. 

(5) Forest stewardship perspective focused on ecosystem-based management over a large 

area of land and where monitoring is inclusive of multiple tenure holders 

The EBM group is very highly distinctive on ecological indicators.  They reflect an 

emphasis on ecological indicators as „pure‟ elements – a stewardship perspective shared 

with the TFL/FSC group.  The EBM group had 10 distinctive factor scores (out of a total 

of 15) for indicators relating ecological processes including protected areas, connectivity, 

outstanding natural features, old growth management, stand-level biodiversity, impacts 

from forestry on species ranges, forest interior conditions, wildlife tree patches, riparian 

connectivity, and genetic diversity of regeneration.  It is a testament to the ecological 

focus that there was such a high number of distinctive scores for Criterion 1 

(Conservation of biological diversity) and points to an emphasis on management of 

biological legacies in the “matrix forest” (not just in parks), where matrix refers to “the 

largest or dominant part of a landscape mosaic. In the context of planning in British 

Columbia, the matrix is the managed portion of the landscape where forest harvesting or 

other extractive resource use may occur.  It is the area outside of protected areas and 

reserves” (Coast Information Team, 2004).  This also provides evidence that high-level 

planning is a major driver in ecosystem-based management, especially the influence of 

special management zones designated through land and resource management plans 

(LRMPs).  Challenges of fine-filter monitoring also differentiate EBM from the TFL/FSC 

group – the EBM group faces more barriers to this kind of monitoring because of the 

large land area encompassed by the case and the issues of compiling different kinds of 

data from multiple stakeholders.   

Implications for policy and management 

Stewardship perspectives provide the ethical background against which the legitimacy of 

government policy can be judged (Davies and Hodge, 2007).  However, the discourse of 

each perspective has markedly different effects on the acceptability of policy from group 

to group and area to area (within the themes of the criteria for SFM) (Barry and Proops, 

1999).  Thus, identifying a legitimate expression of sustainable forest management is not 
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an easy task for policy-makers because there is no one expression that will satisfy all 

perspectives.  To explore how policy affects different forest users in different ways, the 

following discussion is separated into three parts: (1) Influence of access and control to 

forest lands, (2) Meaningful incorporation of Aboriginal contexts, and (3) New roles for 

government. 

Influence of access and control 

Access and control regarding forest lands is regulated by the provincial government 

through the tenure system.  In this study, the stewardship perspectives held by 

commercial forest licensees are likely formed according to the tenure that the licensee 

holds (although this cause and effect relationship could not be empirically tested, the 

correlation is evident).  For example, area-based tenure has a major effect on stewardship 

perspectives in the TFL/FSC group because this type of tenure allows for greater control 

over forest resources, but it comes with greater monitoring responsibilities (e.g. 

maintaining a forest inventory).  On the other hand, the TSA cases lack exclusive control 

over forest resources under volume-based tenure arrangements and this shifts their focus 

to cost-effective and self-referential monitoring centered on compliance and performance.  

Consequently, this creates a reliance on government to get the policy right.  In both of 

these examples the government, as the creator of tenure and forest policy, wields 

considerable power over how forest companies think about forest stewardship.  Davies 

and Hodge (2007) refer to the government regulation as being an important „signaling 

device‟ – where a set of values that influence stewardship is communicated via 

regulation.  An important question in this relationship relates to causality – does the 

regulation impact stewardship or does stewardship influence regulation?  Although it is 

beyond the scope of this study to answer this empirically, the results of the study suggest 

that it is likely that regulation and stewardship affect each other. If so, it would imply that 

there is tight relationship between stewardship perspectives of commercial forest 

licensees and those of the government.   

Aboriginal context 

The emphasis in the AE cases on cultural context for monitoring and management of 

forest resources is a major driver of stewardship perspectives.  Whether monitoring 
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introspectively or extrospectively, the AE cases shared an underlying message that their 

particular cultural context is paramount to their forest management practices.  Their 

attention to context extends from a predominantly communitarian discourse, their history 

on the land, and from their unique situation in modern Canadian society.  Furthermore, 

they illuminate the contextual nature of social and economic indicators of SFM and stress 

the need for new ways of looking at the inclusions of these types of indicators in SFM.  

They also emphasize alternative modes of management based on holism and traditional 

ecological knowledge.  This emphasis may be, in part, a reaction to the narrow definition 

of Aboriginal interests in SFM.  In Canada, the Canadian Council of Forest Ministers 

(CCFM) indicators for Aboriginal concerns are limited to issues of consultation, 

Aboriginal land ownership, and traditional land use studies (CCFM 2003).  Although the 

CCFM appears to address Aboriginal themes, the focus on cultural heritage and 

consultation forestalls active and meaningful involvement of Aboriginal entities in the 

forest industry by caricaturing Aboriginal entities as preservationists and ignoring their 

economic aspirations regarding the resources in their traditional territories.  Their cultural 

context is then merely a footnote in SFM monitoring and not a legitimate alternative 

forest stewardship perspective.  Without mention of the specific issues facing Aboriginal 

entities in the forest industry or the paradigmatic shifts necessary to address Aboriginal 

forest stewardship priorities, the CCFM effectively blocks active Aboriginal participation 

in decision-making around sustainable forestry.  Rangan and Lane (2001) use a similar 

situation in Australia to illustrate this point.  By limiting the role of indigenous peoples in 

the decision-making process around Regional Forestry Agreements (RFA) in Australia to 

the identification of traditional and spiritual values, the government effectively maintains 

the dominant bureaucratic discourse.  In addition, they protect policy processes from 

accusations of excluding indigenous groups and prevent inclusion of other concerns 

related to social well-being expressed by indigenous groups.  The government also 

succeeds in limiting the notion of culture to indigenous peoples, while excluding the 

values and priorities stemming from the ambient cultures of regional and local 

communities (Rangan and Land, 2001).  This final point is especially important because 

the ambient cultures of forest-based communities are often deeply related to resource 

extraction activities and are pitted against the caricature of the Aboriginal entity as 
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preservationist and anti-development.  Thus, by hampering the expression of ambient 

cultures and limiting the expression of Aboriginal cultures to their traditional land uses, 

the government achieves symbolic recognition of community and Aboriginal contexts, 

while ensuring actual marginalization of both.  This fosters animosity, especially when 

Aboriginal entities are considered to be stakeholders on equal footing with other forest 

users when they desire negotiation on a government to government level (Stevenson and 

Webb, 2003; Karjala and Dewhurst, 2003). 

Furthermore, communities and Aboriginal entities comprise a significant pool of new 

entrants into the forest industry in BC.   It is not clear that the stewardship perspectives 

they bring to forestry will be congruent with the definition and scope of SFM that 

currently prevails.  Decentralized forest governance could become a policy theme that 

both forest-based communities and Aboriginal entities will push for in order to retain a 

local, and more meaningful, context for decision-making and forest management. 

In the face of these issues, governments pursuing criteria and indicator monitoring could 

benefit from greater flexibility amongst their culturally-defined and scale-sensitive 

indicators. This does not mean that standardized indicators should be abandoned or 

excluded, as governments must also find ways to aggregate and report on SFM practices 

at broader levels.  But standardized indicators should not be adopted at the cost of more 

locally meaningful measures.  This would lead to a set of C&I that are not particularly 

relevant to anyone and that contribute very little to adaptive management and decision-

making.  

New Roles for Government 

The results for the TFL/FSC group highlighted the concept that socio-economic 

indicators represent elements that are mitigated by circumstances instead of pure 

elements that can be regulated similarly across different organizations and regions.  This 

suggests that there are many legitimate ways to consider socio-economic aspects of SFM.  

Therefore, despite very different ideas about which social and economic indicators should 

be measured and how to measure them, there is a basic agreement between the groups 

that these indicators must be measured in the context in which the organizations operate.  
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It is then a question of who is responsible for monitoring social and economic aspects of 

SFM and to whom they should be reporting.  AEs may argue that they should be given 

the support to do socio-economic monitoring themselves while forest companies may 

insist that government fill this role.  Given this situation, government may either be 

directly responsible for monitoring or responsible for building the capacity to monitor.  

Furthermore, when the role of local communities is considered, government may be wise 

to utilize the experiences of Aboriginal communities‟ monitoring programs to craft a 

province-wide community monitoring capacity-building program.  Linking SFM 

monitoring to community atlases such as the Kamloops−South Thompson Sustainable 

Community Atlas
10

 may also help satisfy the socio-economic data requirements for 

criteria and indicator monitoring.  Forest companies could then liaise directly with 

community groups in order to complete their socio-economic monitoring for their SFM 

Plans.  In this way, they avoid handling sensitive socio-economic information or taking 

on responsibilities that they do not feel they ought to have.  This creates an „honest 

broker‟ role for government – where they are the interlocutor between community 

monitoring and forest company SFM reporting.  In this role, government could also act as 

a data quality controller and create guidelines for crafting locally applicable indicators 

that still allow for some aggregation to the provincial level.  As well, they could issue 

guidelines that control compilation of community information across regions for use in 

high-level planning.   

Conclusions 

The organizational stewardship perspectives elicited through this research highlight some 

important themes in the study of sustainable forest management. The importance of 

access and control, via tenure rights allocations and Aboriginal land and treaty rights 

assertions, on stewardship perspectives is evident from the divisions between the groups.  

The TFL/FSC groups and TSA groups had monitoring practices that closely resembled 

their legislative requirements and certification standards.  These requirements and 

standards, in turn, are dictated by the kind of tenure held by the licensee; creating a tight 

relationship between stewardship perspectives of forest companies and those of the 

                                                 
10 http://www.kamloopsatlas.com/index.html 
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government.  This was also evident in what forest companies perceived to be their pure 

duties and what they felt could be mitigated according to vested interests and economic 

position.  Social and economic indicators were revealed to be less important that 

ecological indicators such as those pertaining to the conservation of biological diversity.  

This highlights an important point for inclusion of social and economic indicators, and 

indicators regarding soil, water, and carbon to a lesser degree, that where there is social 

agreement around the inclusion of a theme in sustainable forest management, there may 

be a better chance that it will be picked up in monitoring schemes more comprehensively.  

There is a role for policy in creating better incentives to monitor social and economic 

indicators by fostering wider acceptance of social and economic themes in SFM.  

However, the analysis of the case studies also reinforced the idea that context is vital to 

defining social and economic indicators.  The appropriate level of monitoring is most 

often the local-level, so policy should focus on orchestrating local-level monitoring that 

is relevant and appropriate to the particular context while still being able to provide 

information to higher level planning and assessment.  As Aboriginal entities and 

communities pursue forest tenures and alternate ways to conducting forest management, 

definitions of SFM will become increasingly contextualized.  Proper planning for these 

new entrants in the forest industry includes ensuring that government policy creates 

proper incentives for active involvement and recognizes the legitimacy of alternative 

stewardship perspectives. 



 45 

References 

Abdi, H. 2003. Factor Rotations in Factor Analysis. In Lewis-Beck, M., Bryman, A. and 

T. Futing (Eds.) Encyclopedia of Social Sciences Research Methods.  Thousand Oaks 

(CA): Sage. 

 

Barry, J. and J. Proops. 1999. Seeking sustainability discourses with Q methodology. 

Ecological Economics 28: 337−345. 

 

Bombay, H., Smith, P. and D. Wright. 1995 An Aboriginal criterion for sustainable forest 

management. Ottawa, ON: National Aboriginal Forestry Association. 

 

British Columbia Ministry of Forests and Range (MoFR). 2008a. 2007/08 Annual 

Service Plan Report. Province of British Columbia Ministry of Forests and Range and 

the Minister Responsible for Housing. 

http://www.for.gov.bc.ca/hfd/pubs/docs/mr/annual/ar_2007-08/for.pdf (accessed on 

March 19th, 2009). 

 

British Columbia Ministry of Forests and Range (MoFR). 2008b. Glossary of Forestry 

Terms in British Columbia. Province of British Columbia, Ministry of Forests and 

Range. http://www.for.gov.bc.ca/hfd/library/documents/glossary/Glossary.pdf 

(accessed on March 19th, 2009). 

 

Brown, S.R. (1997). The history and principles of Q methodology in psychology and the 

social sciences. British Psychological Society symposium on “A Quest for a Science 

of Subjectivity: The Lifework of William Stephenson,” University of London; and 

conference on “A Celebration of the Life and Work of William Stephenson 

(1902−1989),” University of Durham, England. (QArchive) 

 

Burt, C. 1937. Correlations between persons. British Journal of Psychology 28: 59−96. 

 

Canadian Council of Forest Ministers (CCFM). 2003. Defining Sustainable Forest 

Management in Canada: Criteria and Indicators 2003 Technical Supplement 1: 

Detailed Indicator Descriptions. Ottawa, ON: Canadian Council of Forest Ministers. 

 

Coast Information Team 2004. Ecosystem Based Management Handbook. 

http://ilmbwww.gov.bc.ca/citbc/c-ebm-hdbk-fin-22mar04.pdf (accessed February 5, 

2009). 

 

Comrey, A.L. and H.B. Lee. 1992. A first course in factor analysis (2nd ed.). Hillsdale, 

NJ: Erlbaum. 

 

Cortex Consultants. 2001. A Quick Reference: British Columbia‟s Timber Tenure 

System. http://www.cortex.org/TimberTenSysWeb_Nov2001.pdf (accessed February 

5, 2009) 



 46 

 

Cross, R.M. 2005. Exploring attitudes: the case for Q-methodology. Health Education 

Research 20: 206−213. 

 

Dasgupta, P. 2005. Q-Methodology for mapping stakeholder perceptions in participatory 

forest management. Annex B3 of the Final Technical Report of project R8280. Delhi: 

Institute of Economic Growth. 44 pp. 

 

Davies, B.B. and I.D. Hodge. 2007. Exploring environmental perspectives in lowland 

agriculture: A Q methodology study in East Anglia, UK. Ecological Economics 61: 

323−333. 

 

First Nations Land Referrals Forum.  2007. Final Report. First Nations Land Referrals 

Forum, Dakelh Territory, Prince George, B.C. Sept. 12-13, 2007. 

http://www.cstc.bc.ca/downloads/Final%20Report%20(Nov%202007)-

%20First%20Nations%20Land%20Referrals%20Workshop%20Sept%2012%20&%2

013%202007.pdf (accessed February 5, 2009). 

 

Flahr, L. 2002. Forest and First Nations Consultation: Analysis of the legal framework, 

policies, and practices in British Columbia. M. Sc Thesis. Simon Fraser University: 

Canada. 

 

Haida Nation v. Government of British Columbia and Weyerhaeuser. 2004. SCC 73 in 

The Framework for an Aboriginal Title and Inherent Right Strategy. 2007. National 

Centre for First Nations Governance.  

 

Hickey, G.M. and Innes, J.L. 2005. Scientific review and gap analysis of sustainable 

forest management criteria and indicators initiatives. FORREX Series 17. Kamloops, 

B.C: FORREX. Http://www.forrex.org/publications/FORREXSeries/fs17.pdf 

(accessed July 15, 2007). 

 

Jackson, D.A. 1993. Stopping Rules in Principal Components Analysis: A comparison of 

heuristical and statistical approaches. Ecology 74(8): 2204−2214. 

 

Karjala, M.K. and S.M. Dewhurst. 2003. Including aboriginal issues in forest planning: a 

case study in central interior British Columbia, Canada. Landscape and Urban 

Planning 64: 1−17. 

 

Lauber, T.B. and B.A. Knuth. 1997. Fairness in moose management decision-making. 

The citizen‟s perspective. Wildlife Society Bulletin 25(4): 776−734. 

 

Leung, K. and W.K. Li. 1990. Psychological mechanisms of process-control effects. 

Journal of Applied Psychology 75(6):613−620. 

 

Lin, A.C. 1998. Bridging Positivist and Interpretivist Approaches to Qualitative Methods. 

Policy Studies Journal 26(1): 162−180. 



 47 

McHugh, A., Gough, A. and J.L. Innes. 2005. Indicators of Sustainable Forest 

Management: Review of Potential Indicators. University of British Columbia, Faculty 

of Forestry, Sustainable Forest Management Lab. Unpublished report.  

 

McKeown, B., and D. Thomas. 1988. Q Methodology. Sage University Paper Series on 

Quantitative Applications in the Social Sciences. Beverly Hills, CA: Sage. 

 

Miller, D. 1978. The Role of Multivariate “Q-Techniques” in the Study of Organizations. 

The Academy of Management Review 3(3): 515−531. 

 

Ministry of Forests and Range. 1997. Glossary of Statistical Reporting Terms. Forest 

Inventory Reports and Publications. 

http://www.for.gov.bc.ca/hts/inventory/reports/glossary/index.html#t.htm (accessed 

April 29, 2008). 

 

Nijnik, M., Zahvoyska, L., Niknik, A. and A. Ode. 2008. Public evaluation of landscape 

content and change: Several examples from Europe. Land Use Policy 26: 77−86. 

 

Rangan, H. and M.B. Lane. 2001. Indigenous Peoples and Forest Management: 

Comparative Analysis of Institutional Approaches in Australia and India. Society and 

Natural Resources 14: 145−160. 

 

Rummel, R.J. 1970. Applied Factor Analysis. Evanston IL: Northwestern University 

Press. 617p. 

 

Stevenson, M.G. and J. Webb. 2003. Just another stakeholder? First Nations and 

sustainable forest management in Canada‟s boreal forest.  In: Towards Sustainable 

Management of the Boreal Forest, eds Burton, P.J., Messier, C., Smith, D.W. and 

W.L. Adamowicz. Ottawa, ON: NRC Research Press, pp. 65–112. 

 

Swedeen, P. 2005. Post-normal science in practice: A Q study of the potential for 

sustainable forestry in Washington State, USA. Ecological Economics 57: 190−208. 

 

Tabachnick, B.G. and L.S. Fidell. 2001. Using Multivariate Statistics − 4
th

 Edition. 

Boston MA: Allyn and Bacon. 966p. 

 

Weber, S.E. 2008. Aboriginal forest tenure and governance in British Columbia: 

exploring alternatives from a Stellat'en First Nation community perspective. M.Sc. 

Thesis. University of British Columbia: Canada. http://hdl.handle.net/2429/789 

(accessed March 24th, 2008). 

 

Weimer, D.L. 1999. Comment: Q-method and the Isms. Journal of Policy Analysis and 

Management 18(3): 426−429. 

 

Williams, W.T. and J.M. Lambert. 1961. Multivariate Methods in Plant Ecology: III. 

Inverse Association-Analysis. The Journal of Ecology 49(3): 717−729. 



 48 

 

Zhang, D. and P.H. Pearse. 1997. The influence of the form of tenure on reforestation in 

British Columbia. Forest Ecology and Management 98: 239−250. 

 


