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A vast literature on C&I has developed since implementing the framework that 

originated from the terms of the Montreal Process in 1993 (Anon 1995). This review of 

relevant literature provides an overview and critique of the C&I system establishing the 

difficulty it has in conveying aboriginal priorities in natural resource management fora at 

the local level. Having become the predominant land management paradigm at national 

and provincial levels since its inception, C&I systems need to be  reviewed to address the 

strengths in achieving ecosystem-based management and considerthe weaknesses that 

need to be remedied for the inclusion of Aboriginal values. The review grows from prior 

research directed at enhancing the Criteria and Indicator rubric by considering alternative 

methodologies that identify and rank indigenous values and incorporate them into 

contemporary Criteria and Indicator models. The body of work that is described below 

concludes that although the C&I system is a useful tool for quantification for monitoring 

and evaluation, there are challenges that C&I demonstrates for the use of First Nations 

peoples. As will be demonstrated, there are,Some feel the shortcomings to the C&I 

framework can be addressed to include to the land use preferences of Aboriginal groups 

at the local level.  



 That establishing management objectives through performance measures that can 

be monitored is a valid strategy towards achieving sustainable forest management 

motivates the Criteria and Indicator paradigm. The inherent strength of this approach is 

that it dissects complex challenges in resource management into discrete units that can be 

acted upon and whose progress can be monitored. Conceptually, this approach makes 

sense in achieving performance measures however there are areas of concern that arise 

out of the way those management challenges have been structured. Such challenges 

emerge when one considers the ways in which Aboriginal management paradigms 

misalign with the external criteria that are established without input from the local level. 

Aboriginal stakeholder land use preferences have not been comprehensively conveyed 

through C&I rubrics to accurately reflect indigenous natural capital use values at the 

local-level. However, as the C&I framework is used popularly at varying levels of 

government and management authorities, this lingua franca may hold the potential to be 

modified to accurately articulate the needs and desires of First Nations peoples in their 

management efforts. What follows is a discussion of the strengths and weaknesses of the 

Criteria and Indicators approach towards sustainable natural resource management, its 

correlation with Aboriginal management systems and extensions that may allow the two 

to be bridged.  

 The need for Criteria and Indicators grew from the observation that inclusion of 

communities in forest resource development and conservation was a central concept of 

achieving sustainable resource management. The strength of a system like Criteria and 

Indicators is that it seeks to quantify the extent to which change can be monitored within 

a set of valued ecosystem or social components. That is, ecosystem components of high 



instrumental and inherent value can be identified as objectives and monitoring regimes 

are established to quantify the extent to which change has occurred. In social terms, 

Hartanto et al. (2002) and Prabhu et al (1998, 1999) have demonstrated that inclusion of 

local communities which are most affected can benefit them by recruiting their local 

expert knowledge and understanding of their needs and goals. Criteria and Indicators 

function on different levels that seek to provide a venue for stakeholders in the resource 

communities to incorporate their management objectives in a consistent format as those 

on regional, provincial and national levels of governance. This vision has been proven 

difficult to realize, however, in indigenous communities in BC and worldwide. This 

weakness needs to be reconciled for C&I systems to achieve their mandate in achieving 

sustainable resource management objectives across differing scales of government.  

 Critiques of the structural deficiencies to C&I are abundant (Sherry et al. 2005, 

Smith 2006, Karjala 2001), resulting in the inhibition of transferability of aboriginal land 

use values to governing bodies on separate scales. Cash et al. (2006) and Gibson et al. 

(2000) define what is meant in the literature by distinguishing the ―scales‖ from ―levels‖. 

The former is the spatial, temporal, quantitative or analytical dimensions used to measure 

and study any phenomenon where ―levels‖ are the units of analysis located on different 

positions on that scale. Establishing a common definition across different levels within a 

regulatory scale, for example, is the first critical challenge that C&I faces in 

communicating land use preferences among stakeholders in the resource area to 

governmental management agencies. By framing prescriptive management objectives 

through Criteria and established indicators, Gibson et al. (2000) show that there is 

considerable disagreement among international, national and provincial agencies as to 



which items should be pursued. That is, questions can and do arise in how Criteria are 

decided upon and how the indicators that monitor those modifications were selected. This 

issue must first be established before analyzing how C&I management goals operate on 

the site or landscape levels. Drawing from prior work on the challenges encountered at 

multiple scales of the sustainable natural resource management (Gibson et al. 2000), 

Sherry et al. (2005) unify a central critique that comparison of both Criteria and, even 

more so, Indicators across national and site-levels is not entirely direct. The authors 

conclude with evidence which shows high instances of non-correspondence between 

comparison frameworks that were denoted at the local-level as most important, and 

regional management authorities. This evidence presented by Sherry et al. (2005) leads 

one to conclude that there is considerable disagreement over the correlation between land 

use management prescriptions by centralized governing boards and the natural capital use 

priorities held by citizens and resource users in the local area of concern. A second 

element that compounds difficulty of resource management through Criteria and 

Indicators emerges in the context of the cross-scale, cross-level divide. Beckley et al. 

(2002) report that management outcomes that have developed through C&I frameworks 

over the past decade have been constrained by a ―one-size-fits-all‖ approach across 

institutional levels of prescriptive policy execution. When C&I is approached as a "top-

down" assessment of land management, it may incorporate limited or no input from the 

peoples who live in the forested or resource-rich communities. A top down approach 

towards achieving ecosystem-based management can contradict the diversity of land use 

priorities (or the diversity of indigenous worldviews and values) found in aboriginal 

communities—and by extension, community, economic, and ecological sustainability. In 



a case study with the Little Red River Cree Nation of Alberta, Natcher and Hickey (2002) 

document how the insistence of ‗top-downism‘ inhibits C&I in achieving sustainable 

resource management outcomes by contributing to an approach that has, and continues to, 

alienate First Nations stakeholders from management negotiations with separate levels of 

government and industry.  

 The weaknesses from the incorrect assumption that a ―one-size-fits-all‖ 

management paradigm propagated through the C&I system are readily apparent. The 

most obvious is that complex interactions and intercorrelations among wildly diverse 

land management priorities are reduced to a level that simplifies management actions, 

omitting potential indicators of community-well being or symmetrical resource allocation 

to those most affected. Primarily through the consideration of the political context in 

which management decisions are made, Cash et al. (2006) illustrates that organizations 

are comprised of different actors who seek to achieve different objectives by either 

strengthening or weakening interactions within an institutional scale. Lebel et al. (2005) 

support that justifications for such behavior among actors within and across institutions 

are to make complex decision mechanisms tractable and within their jurisdictions. 

 The different roles and organizational mandates within regulatory bodies are 

drawn into sharp focus when one considers the case of the temporal scale as an example. 

Across this scale, the division becomes apparent when short electoral cycles conflict with 

long-term planning needs. People who live in or near a resource correctly note that there 

is a division between how a particular timber stand or watershed is managed at a 

landscape level in contrast with a regional, provincial and national levels where 

governing policies of those lands is crafted. This disconnect occurs when long-term 



planning cycles intersect with short-term election cycles of and contributes toward a 

weaknesses of Criteria and Indicators. Often, C&I does not capture nor satisfy the gap of 

management preferences among individuals who live in the producing area and the 

intention of bureaucratic agencies to satisfy institutional roles to achieve their mandates 

as decision makers. This is to say that the gaps between levels within a temporal scale at 

which decisions are made and the level where action is taken is a critical challenge that 

Criteria and Indicator framework must address to become relevant for the uses of 

Aboriginal land managers. It is also a valid explanation for the lack of appetite among 

local resource managers where the expectation among regional or provincial decision 

makers is to execute policies made with little if any inclusion of local expertise; 

particularly when the mandates of one government may be superceded by another. 

 There is significant concurrence among authors—Sherry et al. (2002), for 

example—that a further core critique to Criteria and Indicators is the notion of non-

comparison across levels of governance. This disconnect is observed in both directions: 

both from national or provincial to the local level, and in reverse. Indeed, Wright et al. 

(2002) summarize this perspective towards C&I developed at international and national 

scales; namely, that they ‗do not translate well to the forest management unit‘, casting 

doubt as to their relevance in their incorporation among decision makers who posses 

local expertise. In a cross-scale comparison of international indicators from the Centre for 

International Forestry Research and local indicators from the Local Unit Criteria and 

Indicators, Sherry et al. (2005) suggest that there is weak correspondence in different 

scales however some aboriginal ecological needs and goals correspond well to non-

aboriginally developed management frameworks. Between the most important 



management objectives of Tl'azt'en First Nation and the international CIFOR frameworks 

they were compared against, ecological indicators seemed to be consistent between them, 

though originating from disparate rationales.  However, this is not to say that outlining 

and planning for management outcomes using C&I for local-level communities is a 

wholly nonproductive exercise. Rather, the strength of Criteria and Indicators is that it 

has become the predominant land use paradigm employed at all levels of natural resource 

governance. Some authors (Prabhu et al. 1998) consider C&I to be a salient development 

mechanism for sustainable forest management by incorporating an understanding of 

local-level land use priorities. 

 A distinction between process-oriented and outcome-oriented Criteria and 

Indicator frameworks is another area that provides a better sense of how aboriginal 

communities differ in how objectives are prioritized in their natural resource management 

planning. This distinction gives rise to the emergence of separate scales of investigation 

in First Nation communities and non-Aboriginal management systems: the output and 

outcome-based scale; and the process-oriented scales are two such examples, though 

there are many others. Beckley et al. (2002) and  Sheppard (2003), among others, 

highlight that resulting land management policies—the outcome-oriented models similar 

to C&I—are often ancillary concerns to First Nations peoples who may allot equal, if not 

greater importance on how such decisions were made in the first place. Leaders and 

decision makers in First Nations communities highlight that the process through which 

decisions were reached should be acknowledged with equal weight as the policy 

outcomes themselves. This notion exists in contrast to centralized decision-making 

bodies that proffer outcome-based assessment indicators as a means to streamline their 



management efforts. This point is taken to illustrate a disconnect between local-level 

stakeholders and centralized governing agencies: from the perspective of the local 

aboriginal stakeholder, management authority remains seated outside resource-based 

communities and directed instead by national or provincial levels of government that 

wield C&I frameworks to underscore project outcomes instead of the processes used to 

achieve them. This tack to C&I places emphasis on deliverables and has advantages for 

governments or industries that seek performance indicators that link with respective 

mandates: consultation and accommodation in the case of the provincial government; 

continuity of commodity flow for forest products industry. As Adamowicz (2003) points 

out, since C&I system outcomes can be used for performance measures and as a basis for 

certification regimes, change among agents involved in their drafting and implementation 

can, and does, occur to justify management decisions or explain deliverable shortfall or 

other areas on nonperformance. Clearly, governmental data massaging to justify annual 

operational budgets does little to promote holistic land management overall, much less 

for stakeholders in forest-dependent communities.  

 The cross-scale and cross-level difficulty that the C&I rubric falls victim to is the 

function of an oversimplification of causality when cross-scale and cross-level 

interactions are evaluated. Because lists of indicators can be broad and far-reaching in 

their mandate to monitor particular Criteria, the Indicators often do not reflect these 

desired outcomes because the lists encompass cross-scale and cross-level indicators. 

Across spatial, temporal and jurisdictional scales, for example, there is still little 

understanding of the dominant mechanisms of interaction among actors and mandates 

(Cash et al. 2006). As complexity increases in a system that is comprised of multiple 



scales that are composed of multiple levels, a solution to complex management problems 

should treat equally the network of interactions and incentives among agents. Criteria and 

Indicators demonstrate difficulty in accomplishing this. 

 Categorization of Criteria into cleanly labeled groups vis-à-vis economic, 

ecological or social distinctions has been a method of compartmentalizing management 

decisions for the sake of operational division of labor. Compartmentalization of 

knowledge is a fundamental approach in western societies to facilitating the learning 

experience by providing a simplifying strategythat aide in comprehending complexity. 

However, separating natural capital stocks into purely ecological Criteria operates blindly 

to the fact that economic performance Criteria also hinge on the resilience and 

commodity flow of those resources. This creates a double-counting issue in accounting 

for particular Criteria and compromises the validity and measurability of an assigned 

indicator. More to the point, the goal of holistic natural resource management is 

irreducible into its component parts as they each influence outcomes in other focus areas. 

Again citing Beckley (2002), our current accounting system does not accurately or fully 

value each service or good that ecological stocks provide in sustaining forest-dependent 

communities at the local level. As such, universal categorization of indigenous 

preferences or value systems ispotentially antithetical to efforts aimed at constructing a 

value-representation system, like C&I, which are ostensibly designed to achieve 

prescriptive management objectives with the explicit support at the local level. Several 

other instances in the literature establish that Criteria variance between agencies is a 

significant concern in accurately representing indigenous preferences – Smith (2006), 

Sherry et al. (2005), Karjala and Dewhurst (2003) present evidence of noncorrelation of 



C&I to important management areas through locally-defined processes. Further to this 

point, Brunkhorst (2000) warns that ‗reductionist‘ approaches—inclusive of C&I—in 

representing First Nation land-use values through non-aboriginal paradigms force 

inappropriate categorizations on indigenous stakeholders. Nadasdy (2003) cautions 

against ‗distillation‘ of aboriginal values and land use priorities by bureaucracies who 

must shoulder the onus of consultation and accommodation.  Webb (2001) takes a 

decidedly more polarizing stance toward non-aboriginal management mechanisms, 

suggesting categorically that aboriginal values cannot be captured by a list of indicators 

that tie into non-defined indigenous value areas. This assertion rises from the difficulty 

found in establishing indicators across levels as different actors in government or industry 

may not share the same management objectives as indigenous groups. 

For Criteria and Indicators to be useful as a decision support mechanism in 

realizing theoretical and practical gains towards sustainable resource management, the 

rubric should be judged by consistent units of analysis between indicators to their 

comparison Criteria. Taking the criticisms toward C&I that shows difficulty in 

representing Aboriginal land use preferences into account, for Criteria and Indicators to 

succeed in facilitating ecosystem-based management poses a significant challenge. 

Confusing overlap among Criteria or the lack of evaluation altogether—ecological and 

economic in relation to social and economic indicators are key examples—is evidence of 

at least one barrier towards establishing consistent units of analysis. This challenge arises 

in research that asks how many of a particular stock of wildlife in exchange for an 

alternative management objective. People‘s willingness to pay or willingness to accept 

often occurs when the items that will potentially be lost are not easily monetized – What 



is an adequate level of compensation for the displacement or removal of a pod of whales, 

or the liquidation of a stand of Culturally Modified Trees? 

At this point, the usefulness aspect arises of when considering how a C&I 

management framework is designed to monitor indicator change over time. A critique 

that has been well documented in the C&I literature is the dearth of baseline data against 

which ecological indicators can be gauged. Lindsay and Smith (2001), Berkes (1988), 

Sadler (1996) point to insufficient baseline data as the foremost reason for failure of 

environmental monitoring schemes and the further exclusion of stakeholders most 

affected by development regimes. Including stakeholders that are most affected by 

centralized agencies‘ decisions in an inventory process would not only address this 

baseline data deficiency but through effective engagement and knowledge transfers, 

provide an added human capital investment in the target First Nation community.  

 Measurability of specific Criteria that are poorly constrained through vague 

definition—maintenance and enhancement of biological diversity, for example—presents 

another challenge towards creating consistent units of analysis. Sheppard et al. (2005) 

suggest that ―fuzzy‖ social outcomes are poorly quantified through Criteria containing 

compartmental discrepancies among social, ecological and economic categories. For 

example, in some C&I frameworks the number of attendees from the general public at 

community-planning meetings is taken as an indicator of social satisfaction. This is an 

incorrect criterion—objections to outcomes might motivate attendance—as what is being 

measured is the participation in that process, not satisfaction. Considering alternative 

mechanisms that perhaps provide a stronger correlation to social value areas—a survey of 

community satisfaction with natural resource management decisions, for instance—social 



indicators often demonstrate shortcomings in measuring and providing for prescriptive 

social C&I outcomes. This is, of course, to say nothing of other non-quantifiable Criteria 

for inclusion in a management framework; 'A sense of place' has little tangible criterion 

that can be documented, analyzed and quantified in the C&I paradigm using current 

accounting methods, however ongoing work in this area may help in identifying ways 

that such an indicator can be crystallized. Beckley (2002) points out that community 

sustainability is predicated by factors that create vibrant, resilient people systems; the 

chief reasons among local stakeholders who choose to live in such communities is 

overlooked when assigning indicators that are designed to forecast ecosystem or social 

resilience. People create vibrant communities in different ways, however current 

accounting systems only function through tightly-defined indicators—through forestland 

and fishery productivity, respectively—these Criteria have higher economic 

correspondence, but are designed to reflect indirect social outcomes. Incorrect criterion 

that C&I frameworks are composed of suggests an omnipresent disconnect between areas 

or resources that are highly valued at the local level by contrast to centralized prescriptive 

management decisions made at a higher level in different units of analysis, or scales. 

Peggy Smith (2006) dissects obstacles towards establishing consistent units of 

analysis in C&I by arguing for clearer definition of Criteria. The logical basis of this 

argument rests on the evidence that obfuscation through ―top-down‖ approaches to C&I, 

in part, stem from the opaque boundaries that indicators are framed within. On the other 

hand, Smith notes that local  vague Criteria language are often drafted in non-quantifiable 

terms: respect for traditional values; ―Hahuuli‘ and spirituality; traditional resource use 

and subsistence use, for example. Further clarification of semantic vagueness found in 



such indicators—what Sheppard names ―fuzzy‖ social outcomes—provide measurable 

characteristics that augment current Criteria monitoring challenges. Certain "fuzzy" 

social outcomes may pose significant difficulty in measurement; a sense of place and 

spiritual connection to the land that many aboriginal cosmologies are built upon are 

examples of such instances. In both cases, Smith and Sheppard demonstrate that some 

local Aboriginal indicators are difficult to measure. Related to this finding, Adam and 

Kneeshaw (2008) propose that some Aboriginally-developed C&I frameworks do contain 

indicators of well-being that are able to be measured, though with different ends than 

originally intended by policy architects outside the First Nation community – access is 

their leading example. The authors conclude that access has multiple functions for the 

ability to practice traditional activities such as hunting and fishing in addition to the 

ecological stocks that are of use and of high quality. In effect, access is taken to be an 

indicator of multiple criteria: ecological sustainability, in addition to cultural health. 

When this occurs, Adam and Kneeshaw advocate duplicating Indicators but associating 

them with different Criteria. 

Extending beyond poorly-quantifiable Indicators, Smith continues to argue that 

the individual indicators of a Criterion to evaluate and enhance the quality of life and 

productivity through well-being and satisfaction in First Nations communities is an 

inappropriate categorization of performance measures. That is, the indicators themselves 

extend beyond the simple sum of their component parts. To wit, cultural indicators of 

well being can include the maintenance of a traditional way of life, language retention 

and transmission in addition to the identification and protection of cultural values. The 

underlying assumption in these indicators is that they themselves are Criteria and the 



output of a suite of issues that must be addressed before they can be taken as 

representative of the well being of an Aboriginal community.  

 Smith continues that a further consideration in the debate concerning assignment 

of the ―correct‖ indicators is the notion of Criteria thresholds. This notion addresses the 

question, ―At what point have management objectives been met?‖ Framed a different 

way, the question asks what is often intended by incorporating quantifiable indicators to 

justify when various monitoring schemes have achieved their objectives? An example of 

such an indicator may deal with the amount of time needed to regenerate species diversity 

concentrations in a timber harvesting lot from baseline conditions. As Smith (2006) 

writes, the point at which indicators have achieved their prescribed management target 

may be indistinguishable to serve as an informational tool until the shortcoming of 

sufficient Criteria thresholds have been selected. 

 Economists who have contributed to the literature on Criteria and Indicators point 

to incomplete linkages between C&I and developing sustainable businesses (Bull et al., 

2005). The shortfall between economic indicators and their further connection into 

holistic land management is explained by Kant (2003), who stipulates that current 

economic models, namely neoclassical accounting systems, are insufficient in realizing 

sustainable forest management outcomes. Neoclassical approaches towards assessing 

non-market valuation of forest commodities underestimate, or omit entirely, the net 

present or future values of forestland services: maintenance services to potable water, 

nutrient and carbon cycling, are three such examples. This is consistent with the findings 

that Adam and Kneeshaw report in that the inclusion of Aboriginal forest values is poorly 

linked with anticipated forest conditions in the C&I system as it currently exists.  



 Kant‘s proposal for new economic paradigms that more accurately account for 

and better correspond to sustainable forest management stem from Nordhaus and 

Kokkelenberg‘s (1999) call for a consensus-based definition of sustainability in a manner 

that allows for theoretical and empirical quantification. The neoclassical economic 

paradigm shift that is needed is similar to what Kant and other authors (Sheppard et al. 

2005) have argued for: a way of visualizing forest management that allots accurate 

weight on the indicator, in outcome-based terms that support corresponding Criteria. That 

is, establishing tightly focused site-level indicators that link with monitoring schemes to 

represent value systems of forest-dependent community members is needed in sustaining 

small businesses using C&I. 

 Assessing the sustainability of communities, economies or ecological stocks 

through single-sector analysis—as is common practice in economic C&I investigation 

with respect to forestry—provides an inaccurate depiction of the interaction between the 

pillars of ecosystem-based management (Adamowicz, 2003). A holistic analysis of 

cultural, economic, environmental and social focus areas would provide better indicators 

of success in sustainable forestland management; however, owing to combinations of 

multiple C&I structural difficulties outlined earlier in this review, such an analysis has 

yet to be completed (Nordhaus and Kokkelenberg 1999).  

 A further shortcoming of Criteria and Indicators emerges through division of 

value areas that Criteria broadly categorize into economic, environmental or cultural 

realms, namely, that economic valuation techniques operate on different ontological 

planes than valuation of ecological capital. This is to say that using current contingent 

valuation processes—willingness to pay, or accept—economic Criteria are gauged in 



terms of their instrumental value; namely through the economic rents that a commodity 

flow from the forest into the market generates. Conversely, the deontological value of 

ecosystem services is a function of value of an object on its own sake: a sense of place, a 

feeling of belonging or another intangible, ―fuzzy social outcome‖ or a similar non-

quantifiable motivation stakeholders have for living in their territories. C&I, when used 

as a decision support mechanism, should reflect consistent valuation processes that are 

comparable across categories. To that end, some advocate the duplication of indicators 

across Criteria. In cases where the effect is on a particular species of wildlife that is of 

high value for cultural and social practices, ecological as well as cultural and social 

Criteria will be needed to manage for them. Given the difference between intrinsic and 

instrumental values present in the current C&I iteration, further development should 

include a consistent values baseline for comparison of indicators that can be meaningfully 

and accurately evaluated. 

To this point, this review of the relevant literature has considered Criteria and 

Indicators in terms of its structural shortcomings in achieving ecosystem-based 

management and in its omission of local-level and aboriginal stakeholder land use 

perceptions. Shifting focus, the remainder argues for a future direction in refining the 

Criteria and Indicator rubric through examination of prior research directed at conveying 

local—or aboriginal, in some cases—stakeholder preferences accurately in natural 

resource governance settings. 

Using disparate methodological approaches, several others have already engaged 

in cataloguing aboriginal preferences toward land management that provide substantive 

backing for an aboriginal-created Criteria and Indicator framework. As Beckley (2002) 



acknowledges, inculcating centralized policy mechanisms from the ‗bottom-up‘ with 

local First Nation values connects success in sustainable forestland management with the 

stakeholders that are directly dependent on forest products and services outputs. Parkins 

et al. (2001) is an example of past research that has catalogued and prioritized aboriginal 

values and land use values with the Montreal Lake Cree Nation, culminating in a First 

Nations generated C&I framework. The authors of this study collected their data of 

aboriginal community value systems by employing a combination of survey and 

interview techniques. Parkins and his colleagues note that in developing the resultant 

framework, a methodological concern was " to identify indicators consistent with 

community goals while at the same time aligning those same indicators with a broad suite 

of sustainability concerns." The researchers identified indicators through community 

workshops that were incorporated into follow-up questionnaires as an evaluation and 

ranking of each indicator. As a further deliverable to this research, and for the sake of 

continuous refinement of the framework, their resultant C&I framework included a 

monitoring process of the locally denoted management issues identified throughout the 

research process.  

Adam and Kneeshaw (2008) clarify the differences between non-aboriginal C&I 

systems and those crafted by Aboriginal peoples. The conclusions from their work point 

to the difficulty that areas of high value to First Nations peoples have in transmitting their 

preferences in a framework that was not designed by the Aboriginal community itself 

involved at the local level. Access to a traditional area is the leading example that the 

authors cite in relation to the multifaceted issue for First Nation peoples. Access to areas 

where indigenous people can practice their traditional activities (hunting, fishing, 



trapping and the like) are inextricably linked with the quality of the resource. The authors 

explored what is meant by quality in this sense and determined it to be defined as the 

productivity, integrity and proximity of the resource to the people that used in that area. 

That is, the notion of access is a multifaceted Indicator that provides a narrative on 

ecological health of the game as well as the state of cultural retention the First Nation 

community practicing the traditional activity. These differences point to an overarching 

issue at play between non-aboriginal C&I systems and ones that have been generated by 

indigenous groups at the local-level: That traditional activities are poorly represented in 

non-Aboriginal C&I systems for their inability to monitor the quality of hunting, trapping 

or other traditional activities as the C&I framework currently exist. This divide stems 

from the ways in which Aboriginal frameworks have linked their forest values to the 

desired forest conditions and that non-aboriginal C&I frameworks have not clearly 

articulated these desires.  

Adam and Kneeshaw conclude that C&I has been the most popular method of 

conceptualizing, implementing and monitoring sustainable forestland management, 

however for Aboriginal peoples, this approach does not account for the cultural attributes 

that need to be included in frameworks for management considerations. They present 

three reasons for the lack of deference paid to cultural components for indigenous 

peoples. 

Building from the work of Sherry et al., their findings of correspondence between 

Aboriginal ecological needs and suitability frameworks developed by non-Aboriginal 

peoples indicates that ecological criteria are relevant only for biodiversity protection or 

species population health. This may be accurate to gauge ecological sustainability, but 



what is omitted from this type of evaluation is the cultural importance that a particular 

species may have to a First Nation. That is, ecological stocks may be quantified, but to 

ends with multiple accounts where only one value is measured.  

The second observation is that holistic perspectives of forestland management 

lead to poorly measured indicators that are unspecific and show considerable difficulty in 

quantifying.  This challenge was mentioned earlier and is consistent with the literature 

that has developed on C&I, pertaining directly to contributions of Smith and Sheppard. 

The third challenge that C&I has for characterizing Aboriginal concerns at the 

local level is translating hierarchical values and forest attributes from a holistic 

perspective into discrete Cartesian units. Some scholars such as Parrotta and Agnoletti 

(2007) feel that this weakness of C&I is an attempt at reducing holistic land management 

into compartmental parcels and does not adequately represent an Aboriginal cosmology 

which, in the view of some (Davidson-Hunt and Berkes, 2003), does not distinguish 

between society and individual, culture and nature, nor society and the environment. 

Natcher and Hickey (2002) have contributed to the literature on community-

generated C&I frameworks in their work with the Little Red River Cree Nation in 

Alberta. Unlike Parkins et al., however, they approached their data collection from 

different methodological tack; they collected values and land use preferences in a three-

tiered system: with community workshops, an indicator evaluation framework, and 

through surveys. Individual values or perspectives were collected during the workshops, 

generating a broad ‗catch-all‘ list, which was further reduced by considering its relevance 

to specific quantifiable indicators. Providing continuous refinement to the C&I system 

that the researchers developed in tandem with community members, they employed a 



survey that monitored indicator relevance to ongoing land management policies. In that 

manner, the community has the option of refining and adapting their C&I framework to 

future forestland management challenges. 

Alternative methods that reach towards aboriginal values ranking exist still, as 

Mendoza and Prabhu (2005) show in their efforts to connect multi-criteria analysis 

(MCA) with community-based forest management (CBFM). They combine this 

methodology with participatory modeling approaches, whose scope, in the authors‘ view, 

is too general to be used on its own in assessing Criteria for individual communities 

because it relies on static integration modeling. However, by wielding a union of MCA 

and participatory modeling in the Mafungautsi Forest, located in Zimbabwe, the article 

concludes that employing this approach to organizing, refining and employing 

community-generated motivators into the land use policy was helpful by functioning as a 

vehicle that relied on local-level stakeholder input throughout the entirety of the research 

process. While this article does not deal with the C&I framework directly, the 

opportunity to employ MCA and participatory modeling to collect aboriginal stakeholder 

preferences is a promising possibility in answering the research questions of this 

proposal. 

Turing toward development of well-being indicators in forest-based communities, 

Parkins, Varghese and Stedman (2004) conducted a similar study in the Robson Valley of 

British Columbia to their earlier work with the Montreal Lake Cree Nation in 2001. This 

article contributes to the literature by developing a method of identifying and ranking 

community values that generate a suite of well being indicators developed at the local 

level. To accomplish this, the study incorporated workshops, interviews, community 



surveys, and a sustainability evaluation framework. At the conclusion of the project, the 

data produced a suite of indicators, which streamlined community values into a Criteria 

and Indicator paradigm. Perhaps more importantly, the researchers‘ choice of utilizing 

well being as a mechanism to gauge C&I effectiveness at the local stakeholder level 

serves as a further avenue through which the framework may be evaluated and enhanced. 

This study highlights the use of well being of local stakeholders to evaluate policy 

efficacy; in this case, the resultant science-based C&I framework was gauged against 

social processes that help define management priorities. This article allows for 

observation the dynamic tension that exists between theoretical and actual issues and 

outcomes in evaluating sustainable forest management practices.  

Despite the rich literature on Criteria and Indicators that has developed over the 

past decade, research is needed to address data gaps in accurately aligning the values of 

aboriginal stakeholders with the lingua franca employed by governmental agencies and 

the forest industry. Adam and Kneeshaw (2008) concluded that C&I is a valuable step 

towards the inclusion of First Nation perspectives that serve toward realizing ecosystem-

based management. The conclusions from this study suggest that some are coming to an 

understanding of the problems C&I presents for Aboriginal people, however there is a 

difference of opinion among authors on whether C&I can adequately retooled to 

represent the concerns of First Nations or if such a task can be addressed by this 

paradigm at all. The review of the relevant literature for C&I has established that 

problems exist in representing the preferences Aboriginal people at the local level have in 

managing their traditional resources and points toward a method for enhancing the 

existing framework. Using the language of the community at the local level as a starting 



point, the work with Indian Bands should attempt to enhance the current iteration of C&I 

towards achieving sustainable forest management by addressing the shortcomings of the 

framework explicitly. 
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