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Market-based credit trading has been used successfully over the last decade to reduce 

certain industrial air pollutants. A more recent application addresses climate change by 

reducing green house gases (GHG) from certain industrial sectors. This Study 

investigates the potential of using this market-based approach of credit trading as a 

means to achieve grizzly bear habitat conservation. Credit trading, eco-currency 

landscape accounting, and grizzly bear habitat modeling, are examined to determine if it 

is feasible to integrate these three concepts, resulting in a grizzly bear habitat 

credit-trading system. This system would be an innovative, market-driven method of 

conserving habitat. An existing GHG credit-trading scheme used by BP Energy 

Company (BP) is used as a model. The use of the eco-currency concept embodied 

within the U.S. Oil Pollution Act is evaluated for application to grizzly bear conservation. 

Current modeling approaches using both habitat effectiveness and resource selection 

functions are proposed as the eco-currency unit to be used in a hypothetical habitat 

accounting system. The A L C E S model is also briefly discussed. Conclusions and 

recommendations are made regarding the potential use of this approach in the 

Yellowhead Grizzly Bear Conservation Strategy under development in West-central 

Alberta, Canada. A recommendation as to the applicability of this approach by a single 

corporate entity such as BP is also made. 

Keywords: eco-currency, resource selection function, habitat effectiveness, grizzly 
bear conservation, credit trading, landscape accounting 
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Chapter 1: Introduction and Methodology 

"Grizzlies may be physically able to accommodate most annual variations in the 

disturbance and abundance of foods [but] they are exceptionally ill equipped to 

buffer themselves from temporal and spatial variations in risk posed by humans."1 

1.1 Introduction 

The year 2001 was the "Year of the Great Bear" in Alberta. This broad public 

awareness program used the "Great Bear" Ursus arctos or grizzly bear as a focal point 

for conservation and tourism messages. In the former context, the grizzly is currently 

the focus of regional and international conservation initiatives.2 Persistant populations of 

grizzly bears on the landscape are considered an indicator3 of ecological health. They 

are also valued as an umbrella4,5 species whereby management measures protective of 

grizzly bears are thought to be protective of many other species. 6 In the latter context, 

' Mattson, J . et al., "Designing and Managing Protected Areas for Grizzly Bears: How Much is 
Enough?" In National Parks and Protected Areas: Their Role in Environmental Protection, ed. 
R.G. Wright (Cambridge, Mass.: Blackwell Science, 1996), 13-164. 
2 Northern East Slopes Environmental Resources Committee (NESERC), "Grizzly Bear Conservation 
in the Alberta Yellowhead Ecosystem: A Strategic Framework," Alberta Sustainable Resource 
Development, Edson, Alta. 2000. 
3 Carlos Carroll et al., "Carnivores as Focal Species for Conservation Planning in the Rocky Mountian 
Region," World Wildlife Fund Canada (1999): 4. "the broader notion that the population status of a 
species can be used in conjunction with more integrative metrics to assess ecological integrity remains 
useful. Carnivores are often proposed as indicators of ecosystem function ..." 

T.M. Carro and G. O'Doherty, "On the Use of Surrogate Species in Conservation Biology," 
Conservation Biology 13(4) (1998): 805-814, stipulates that "a principal requirement of an umbrella 
species is ... large home range size ...so that a viable population can encompass the habitat requirement 
of other species." 
5 G. Stenhouse and R. Munroe, Foothills Model Forest Grizzly Bear Research Program 1999 Annual 
Report, Hinton, Alta. 2000: 33. Home range size in the Yellowhead study area is > 500 km 2 for females 
and > 1000 km 2 for males. 
6 R.F. Noss et al., "Carnivore Biology and Carnivore Management in the Rocky Mountains," 
Conservation Biology 10 (4) (1996): 949-963. 
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grizzlies are considered a flagship7 species "widely seen as a symbol of Canadian 

wilderness and ... a focus of public scrutiny."8 Wilderness areas in Canada, as 

exemplified by the Rocky Mountain National Parks system, are major holiday 

destinations for international tourists. As part of this wilderness mystique, grizzlies can 

be a powerful attraction for international tourists and, therefore, have an indirect 

economic value. 9 

In certain situations grizzly bears are arguably also a keystone10 species or ecosystem 

regulator according to the "top-down" theory. 1 1 , 1 2 This theory postulates that the top 

trophic level in the food chain - primary predators - serve to regulate or control the 

populations of the major herbivores. This has a cascading effect down through the other 

trophic levels and prevents an imbalance or population run-away of any given species 

within the ecosystem. This dynamic balance contributes toward maintaining biological 

diversity by maintaining ecosystem stability. 

T.M Caro and G. O'Doherty, "On the Use of Surrogate Species in Conservation Biology," 
Conservation Biology 13 (4) (1998): 805-814. Flagship species are used to attract public attention and 
"can garner sympathy for nature at a global level," 810. 
8 NESERC, (2000), 1. 
9 Kevin Van Tighem, "Bears," Canmore, Alta.: Altitude Publishing: 29. 
1 0 M.E. Power et al., "Challenges in the Quest for Keystones," Bioscience 46 (8) (1996): 609-619. 
Keystone species are defined "as one whose impact on its community and ecosystem ...is 
disproportionately large relative to its abundance." 
1 1 J . Terborh et al., "The Role of Top Carnivores in Regulating Terrestrial Ecosystems," in Continental 
Conservation: Scientific Foundations of Regional Reserve Networks, eds. M.E. Soule and J . Terbrogh 
(Washington, D.C.: Island Press, 1999). 

Scott Mills et al., "The Keystone-Species Concept in Ecology and Conservation," Bioscience 43 (4) 
(1993): 219-233. This term is somewhat contentious and it has been suggested that it be abandoned to 
avoid confusion. 
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The social and ecological value of grizzly bears is illustrated by their ability to act as 

surrogates in all four of these categories.1 3 In Alberta, the Government's current 

management strategy is to increase the provincial population of grizzly bears from 800 

to 1000 animals. 1 4 Furthermore, it recognizes West-central Alberta as containing the 

largest contiguous block of habitat,15 and therefore, may provide the best opportunity to 

increase grizzly bear populations in the province. This area is, however, experiencing a 

surge in levels of industrial activity as well as recreational usage and as Weaver, 

Paquet, and Rugguiro (1996) note, "Grizzly bears fall much lower on the resiliency scale 

and appear extremely vulnerable to anthropogenic disturbance ... ." 1 6 This is echoed by 

Gibeau and Herrero (1998), "grizzly bears possess little resiliency ... and is one of the 

first species to be lost from an area as a result of land development activities.'*7 

Therefore, there is some sense of urgency that land managers come to grips with the 

inevitable conflict arising from high human activity levels and the goal of grizzly bear 

conservation. 

Carroll, Paquet and Noss in their report to the WWF have demonstrated that ideally a suite of 
carnivores rather than a single species should be included in any comprehensive conservation strategy; 
however, at this early stage of grizzly bear conservation intervention in Alberta, there is still much merit to 
the umbrella concept. 
1 4 Wildlife Management Advisor Committee, Bears, Their Characteristics, History, Behaviour and 
Management in Alberta, Publication No. I/646 (1997), Edmonton, Alta.: Alberta Fish and Wildlife, 20. 
1 5 Alberta Sustainable Resource Development Management Plan for Grizzly Bears in Alberta, Fish and 
Wildlife Policy, (1982), Edmonton, Alta. 
1 6 John Weaver et al. "Resilience and Conservation of Large Carnivores in the Rocky Mountains," 
Conservation Biology, 10 (4) (1996): 964-975. 

M. Gibeau and S. Herrero, "Managing for Grizzly Bear Security Areas in Banff National Park and 
the Central Canadian Rocky Mountains" (paper presented at the 11 t h International Conference on Bear 
Research and Management, 1998). In press. 
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Conservation goals are reflected in a number of the landscape planning initiatives that 

are underway in Alberta. These collaborative landscape management efforts include: 

Integrated Resource Management (IRM), North East Slopes Management Strategy, 

Integrated Land Management (ILM), Boreal Caribou Committee (BCC), and the 

Yellowhead Grizzly Bear Conservation Strategy (Yellowhead strategy). The first three 

are nested hierarchal levels of land management at the regional, sub-regional and local 

level respectively. The latter two are specific management initiatives for woodland 

caribou and grizzly bears. All involve representation of the primary resource extraction 

industries in Alberta: coal mining, forest harvesting, petroleum exploration and 

production, and in the case of the BCC, the peat mining industry. These initiatives also 

involve several Alberta Government regulatory agencies, most notably Alberta 

Sustainable Resource Development (SRD). SRD is the primary landscape 

management agency for crown lands in the province of Alberta. 

Other participants in these collaborations include non-industrial landscape users such as 

First Nations, off-road vehicle recreational groups and non-governmental environmental 

interest groups (E-NGOs); however, their involvement has been considerably less than 

the industrial stakeholders to date. This has been a function of the strategic framework 

structure, which has two tiers of participation - land tenure holders and non-tenure 

holders. 
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The objectives of these initiatives are ail very similar. They strive to continue the various 

industrial and recreational activities on the landscape but with a reduced cumulative 

"footprint." In other words, participants are trying to address the question; how can the 

resource industries, which are the economic base for wealth of this province,1 8 continue 

to function in an ecologically sustainable manner? 

The driving force for these initiatives is heightened public awareness and increasing 

concern about ecological damage many feel is rapidly approaching or even exceeding 

the limits of sustainability.19 The specific trigger has either been attempts to manage for 

"threatened" and "at risk" species such as the woodland caribou and the grizzly bear 

respectively, or as a reaction to modeling the long-term sustainability of a specific 

resource such as timber. For example, the landscape model A L C E S 2 0 has shown that 

the timber base in the Alberta Pacific Forest Industries (ALPAC) Forest Management 

Agreement (FMA) area in northeastern Alberta may collapse within 50 years at current 

activity levels. 2 1 This is due to the cumulative effects of forest harvesting, petroleum 

exploration and production, an increase in agricultural lands, and other activities that 

clear timber as part of their operations. These overlapping activities are producing an 

increasingly younger age stand structure, which will not supply the timber requirements 

forALPAC's mill. 

1 8 Alberta Resource Development (ARD), Annual Report for 1999/2000. (n.d.): available INTERNET: 
www.enerqy.qov.ab.ca/room/kevpubs/index.html. The petroleum industry provided five billion dollars and 
the forest industry 0.1 billion dollars in revenue to the Provincial Government in 1999/2000. 
1 9 AWA, CPAWS, FAN, AWC. Structural Impediments to FSC Certification in Alberta: Overcoming 
Barriers to Well-Managed Forests, (n.d.): available INTERNET: www.borealcentre.ca. 
20 

Alberta Landscape Cumulative Effects System (ALCES) is a STELLA™ software-based program 
developed by Forem Consulting of Bragg Creek, Alta, and designed to model long-term landscape 
fragmentation scenarios. 
2 1 Brad Stelfox, Presentation, Forem Consulting, BP (then Amoco), 1998. 
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This situation is exacerbated as regulatory agencies are increasingly finding that the 

current legislation and regulatory tools are inadequate to address the cumulative 

landscape effects resulting from a steady increase in resource extraction activity.22 

Figure 1 illustrates the growth in oil and gas exploration activity in grizzly bear habitat in 

Alberta over the last three years. 

Indeed the provincial government itself has recognized this in its report, Highlights of 

Integrated Resource Management in Alberta Year 2000, "increasing levels of resource 

use are resulting in greater conflict between resource users (and) the cumulative effects 

of activities are not being fully addressed through incremental management and 

approval processes or by local planning.'23 Some interest groups have even suggested 

that the situation is untenable due to an over allocation of resources in the province of 

Alberta. 2 4 

¿ ¿ Roger Creasey, "Wellsite Cumulative Effects" (MSc. thesis, University of Calgary, 1998), Program on 
Resources and the Environment. 
2 3 Alberta Environment, Highlights of Integrated Resource Management in Alberta - Year 2000, (June 
2000): available INTERNET: www.gov.ab.ca/env/irm/Highlights. 
2 4 Canadian Institute of Resource Law (CIRL), "Workshop on Legal and Regulatory Approaches to 
Integrated Resource Management: Of the Oil and Gas/Forestry Interface," University of Alberta, 
Edmonton, Alta. 29 October 2001, 3. 
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Figure 1 Oil and Gas Wells in Grizzly Bear Habitat 1999-2001 
(from Stenhouse, 2002) 

35000-f 

30000-' 

25000-' 

Abandoned Active Wells 
Wells 

Thus far, one of the primary goals of these collaborative planning initiatives has been 

the attempt to merge the planning horizons of the various industries on the landscape by 

sharing common road corridors that are used to access resources. 

Human access, especially mechanized forms of travel, is considered to be the primary 

factor contributing to adverse effects on wildlife resulting from resource and recreation 

activit ies. 2 5 , 2 6 , 2 7 Managing access, reducing average road density, and avoiding high 

quality habitat of threatened, endangered and "at risk species" would be one desired 

outcome of these initiatives. While there has been some success in these collaborative 

John Kansas, Presentation, Cumulative Effects Assessment Conference, Calgary, Alta. 
2 6 M.G. Jalkotzy et al., "The Effects of Development on Wildlife: A Review of Selected Scientific 
Literature," Canadian Association of Petroleum Producers, Publication No. 1998-0002. 

Gordon Stenhouse, interview by author, Hinton, Alta., n.d. 
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efforts to date, they have been rather ad hoc and not comprehensive or systemic across 

the landscape. 2 8 

However, even if these efforts succeed in reducing the rate of road construction on the 

landscape, the net amount of linear and point disturbance will still increase proportional 

to unfragmented landscape due to the growing demand for resources. 2 9 Therefore, the 

cumulative effects from industrial and recreational activities on many species will 

continue to increase. 3 0 This is analogous to increasing air pollution that many cities in 

developing nations are experiencing even though the amount of emissions per vehicle 

has dropped considerably over the years. The exponential increase in the number of 

vehicles outweighs the gains from cleaner fuels and more efficient engines. 3 1 

While more efficient planning and road use will considerably mitigate industrial and 

recreational impacts, I believe two other significant changes are required to reduce the 

human footprint to a level that will allow threatened species to persist in the long term: 

• Development of a system that will allow an accounting of net habitat gains and 

losses from human activities. This accounting is required so that critical, landscape 

thresholds grizzly bears need are not exceeded. Weaver, Escano and Winn (1997) 

suggested that two of the three "primary biological concerns in grizzly bear 

28 
Michael Robertson, interview by author, Calgary, Alta., n.d. 

The AWA report cites Stelfox and Wynes that forest harvesting in Alberta has increased ten-fold 
since 1960. (1990). 
3 0 J.L. Kansas, "Status of the Grizzly Bear (Ursus arctos) in Alberta," Alberta Wildlife Status Report 
No. 37 (2002), Alberta Sustainable Resource Development, Fish and Wildlife Division and Alberta 
Conservation Association, Edmonton, Alta., 23. 
3 1 Molly O'Meara Sheehan, "Making Better Transportation Choices," WorldWatch Institute State of the 
World Report (2001), New York: W.W. Norton & Company. 

Page 13 of 126 



A New Paradigm in Grizzly Bear Management: 
Using Market Forces to Conserve Habitat 
Peter Zimmerman Chapter 1 

conservation are ... adverse alternation of habitat and reduced availability of 

habitat,'22 and while maintaining habitat does not guarantee that specific species will 

persist on the land, without protecting valued habitat, the odds against persistence 

are greatly reduced. 3 3 

• A fundamental behaviour change in how humans conduct themselves on the 

landscape must take place. This new mindset would see it as a privilege to have a 

top trophic level carnivore on our landscape. Such a mindset has been described as 

the "European attitude." Visitors from Europe often show much greater appreciation 

of our wildlife and wildlands because in large measure, they have lost much of 

theirs.3 4 For instance, this behaviour change would mean that adverse effects now 

associated with roads - poaching, direct vehicular collisions, sensory disturbance -

could be reduced. This reduction would occur because people would be much more 

willing to support road closures, low speed limits, and other access restrictions if they 

understood that these measures protected grizzly bears. 

Both of these changes - behavioural and technical - are linked; however, it is the 

development of a habitat accounting system that is the primary scope of this Thesis. 

John Weaver et al., "A Framework for Assessing Cumulative Effects on Grizzly Bears," 52 National 
Annual Wildlife and Natural Resource Conference, (1997): 365. 
3 3 Carlos Carroll et al., "Carnivore as Focal Species,". . . loss of habitat is increasingly a critical factor 
limiting the persistence of the region's carnivore species ..." (2000): 1. 
3 4 Gordon Stenhouse, interview by author, Calgary, Alta., n.d. 
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1.2 Thesis Rationale 

The purpose of this Master's Thesis is threefold: 

• Determine if current grizzly bear habitat models can be integrated with the 

"eco-currency" concept as a means of developing a landscape accounting system to 

track net gains and loss of habitat. Just as financial accounting systems must use a 

common currency, so too any habitat accounting system would have to use a 

common currency. This "eco-currency" would ideally describe and quantify habitat in 

a robust and relatively simple manner. 

• Evaluate a market-based emission credit system and make a determination if this 

approach can have application to conservation of grizzly bear habitat. It is argued 

that the use of free market instruments such as credit trading is superior to a 

prescriptive approach of command and control type regulation. 3 5 , 3 6 

• Outline a proposal to utilize an eco-currency habitat unit within a market-based 

habitat credit-trading system to be used in the Yellowhead grizzly bear conservation 

strategy study area in West-central Alberta. Integration of these two concepts -

eco-currency and credit trading - in the design of a hypothetical system, but with 

application to a real situation should serve to illuminate the potential this approach 

may have to wildlife conservation. 

To achieve these three goals, I will first briefly examine the concept of eco-currency and 

two associated tools - Net Environmental Benefit Analysis (NEBA) and Habitat 

3 5 BP Energy Company, "Greenhouse Gas Emissions Trading in BP," (February, 2001). 
3 6 M. Russo and P. Fouts, "A Resource-based Perspective on Corporate Environmental Performance 
and Profitability." Academy of Management Journal 40 (3) (1997): 534-559. 
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Equivalency Analysis (HEA) as structured under certain legislation in the United States. 

These tools were specifically developed to allow regulators to assess resource damage 

and calculate the optimal restorative and compensatory action when there is injury to 

non-human life forms or their habitat. I will also look at a simple case study where these 

tools have been employed successfully and discuss the potential for this concept to be 

used for the purpose of conserving grizzly bears. Specifically, I will determine if this 

approach might be used at a fine scale as a means of measuring and tracking grizzly 

bear habitat losses and gains. These changes in habitat will be measured in terms of an 

eco-currency I will refer to as a "habitat credit" and its negative corollary, a "habitat 

debit." 

I will then examine the case of BP Energy Company (BP). For the past three years, this 

global energy production company has operated the world's largest internal GHG 

credit-trading system. I will evaluate BP's success, highlight the merits and pitfalls of 

this type of approach to achieving environmental targets and see how experience from 

this case study may be transferable to grizzly bear conservation. This will allow me to 

answer the question: Can BP's GHG credit-trading system serve as an analogue to 

create a free market "habitat credit-trading" scheme? 

Finally, I will outline a proposal to use habitat credits and debits in a landscape 

accounting system and in a market-based trading scheme as a means of ensuring no 

net loss of habitat for the Yellowhead Grizzly Bear Conservation Strategy, a pilot project 

currently underway in West-central Alberta. This proposal will look at two modeling 
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methodologies; habitat effectiveness (HE) and resource selection function (R s f) as a 

basis for the eco-currency unit and will describe a hypothetical example of how such a 

system might work in the real world. In addition, the STELLA™-based landscape 

accounting model, A L C E S , will be reviewed to determine if this has potential application 

in this scenario. 

1.3 Scope of this Thesis 

This Thesis is not intended to be a comprehensive or exhaustive study of how the 

various modeling approaches describing grizzly bear habitat may be used as 

eco-currency, nor does it look at other credit-trading systems outside of the BP 

experience. Therefore, it does not suggest that the proposed system for the Yellowhead 

strategy, which is an integration of these two concepts, is necessarily the best way to 

couple these theoretical constructs. The intention rather is to see if conceptually there is 

merit in pursuing what would be a significant paradigm shift in habitat management. 

The proposed model serves only as a means of validating this by looking at how such a 

system might work "on the ground." 

1.4 Methodology 

To a large extent, this Thesis relies on the author's direct involvement in a number of the 

previously mentioned collaborative landscape planning initiatives, most notably the 

Yellowhead strategy. Additionally, it includes insights I have gained from being an 

integral team member of the BP Canadian Gas Business Unit (CGBU) climate-change 

team. I was responsible during most of 2001 for the implementation of the 
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GHG-reduction strategy at BP C G B U . The perspectives gained from both of these 

areas are augmented by over 25 years of involvement in project planning and execution 

for the petroleum industry in Alberta. I have attempted to balance this industrial 

perspective bias in three ways. Firstly, as a long time active member in the Canadian 

Parks and Wilderness Society (CPAWS), I have an appreciation of the perspective 

provided through my association with this organization and its membership. Secondly, I 

have chosen to interview a number of persons outside of the oil and gas industry to gain 

their insights into these processes. Finally, I have undertaken a comparative analysis of 

the Yellowhead strategy itself to determine if the framework document that directs the 

strategy is consistent with current ecological management theory. The standard I used 

was a version of Grumbine's 3 7 ten themes, somewhat expanded and modified with input 

from various other ecologists and management practitioners. 3 8 , 3 9 ' 4 0 , 4 1 The complete 

analysis can be found in Appendix I. 

Information was gathered through a substantial literature review and a small number of 

interviews conducted with key informants. The literature review consisted of related 

books, scientific and technical papers, periodicals, meeting proceedings and other 

literature relevant to grizzly bear biology, habitat modeling, climate change, 

Grumbine, E., "What Is Ecosystem Management?" Conservation Biology 8 (1) (1994): 27-38. 
D.B. Bodkin, "Getting The Paradigm Right: The Essential Foundation for the Conservation and 

Sustainable Management of British Columbia's Forests and Natural Resources," The 1997 Leslie L. 
Schaffer Lectureship in Forest Science, University of British Columbia, Vancouver. B.C. 1997. 
3 9 D.A. Perry and M.P. Amaranthus, "Disturbance, Recovery, and Stability," in Creating of Forestry for 
the 21st Century: The Science of Ecosystem Management, eds. K.A. Kohm and J.F. Franklin 
(Washington, D.C.: Island Press, 1997): 31-56. 

0 R.F. Noss and A.Y. Cooperrider, Saving Nature's Legacy: Protecting and Restoring Biodiversit, 
(Washington, D.C.: Island Press, 1994), 143-166. 

1 S.L. Yaffee, "Three Faces of Ecosystem Management," Conservation Biology 11 (1) (1999): 41-47. 
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eco-currency, and sustainable development. I also examined specific Alberta legislation 

and regulations relevant to the forest and petroleum resource industry. 

The interviews of key informants included regulators, former regulators, researchers, 

other industrial landscape users, and environmental advocates. Selection of 

interviewees was determined by: 

• expert knowledge in one or more of the areas within the scope of this Thesis; 

• potential participation as a landscape user in the Yellowhead pilot project area; 

• participation in other collaborative landscape processes; and, 

• availability and willingness to be interviewed for this Thesis. 

While I used a pre-determined questionnaire template as a guide, the interviews were 

quite free flowing and the questions were used more as a means to stimulate discussion 

than as method of generating specific qualitative data. Interview questions varied 

between researchers, regulators and industrial users as the interviews served different 

purposes: 

• raised awareness of potential problems in integrating these concepts and executing 

the proposed model; 

• gauged the degree of support that this approach to habitat management may have; 

• gained insight into how current models variables could input to the eco-currency unit; 

and, 

• filled in gaps, clarified information and added detail to publications related to this 

Thesis. 
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A list of interviewees can be found following the Alphabetical List of Cited References. 

1.5 Thesis Organization 

My MDP Thesis consists of five chapters: 

• Chapter 1: Introduction and Methodology 

This Chapter will give the background of grizzly bear conservation in Alberta with 

special emphasis on various collaborative management initiatives, especially the 

Yellowhead Grizzly Bear Conservation Strategy. It will describe the goals, scope, 

methodology, and organizational outline of my Thesis. 

• Chapter 2: Eco-currency - Placing a Value on the Environment 

This Chapter will introduce the concept of eco-currency and discuss how this relates 

to the concepts of "full cost accounting" and "natural capital." It will examine the use 

of the eco-currency concept in the United States under the Oil Pollution Act and 

discuss the benefits and pitfalls of this approach. It will also look at two associated 

modeling tools: Net Environmental Benefit Analysis (NEBA) and Habitat Equivalency 

Analysis (HEA). A simple case study will be reviewed. Finally, a determination will 

be made of how these concepts may be transferable to creating an eco-currency unit 

that would quantify grizzly bear habitat. 

• Chapter 3: Utilizing Market Forces to Manage Habitat 

This Chapter will open with a general discussion as to: 

• Why business entities are starting to embrace "sustainability?" 

• How this shift relates generally to environmental performance and specifically to 

biodiversity and habitat conservation? 
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• What drivers and barriers might influence them to select market forces as a tool 

of choice? 

The case of BP, a trans-national energy corporation will be presented. I will look at 

their business culture and how this has driven their move to create a GHG 

credit-trading system. This will be followed by a discussion of how the BP system 

works, and an evaluation of the relative success of this system. A determination will 

be made of whether the BP system might serve as an analogue for a similarly 

structured habitat credit system, which could have application to grizzly bear 

conservation 

• Chapter 4: Habitat Credit Trading Implementation 

The two concepts of eco-currency and credit trading will be integrated in a proposal 

for a habitat credit-trading system for grizzly bear conservation in the Yellowhead 

framework. This proposal will examine two potential modeling approaches to 

developing the eco-currency unit. One approach will use habitat effectiveness; the 

other will use resource selection functions. This will be a hypothetical system that 

will be validated against the requirements of the Yellowhead framework. I will also 

briefly examine the A L C E S model that the Alberta Government is considering 

adopting for strategic landscape planning to see how applicable this might be within 

the proposed system. 

• Chapter 5: Conclusions and Recommendations 

This Chapter summarizes the previous four and will draw conclusions about the 

merits, limitations and barriers to this new approach of habitat management. I will 

close by giving my own perspective as to the plausibility of this approach being 

Page 21 of 126 



A New Paradigm in Grizzly Bear Management: 
Using Market Forces to Conserve Habitat 
Pefer Zimmerman Chapter 1 

adopted, if not within the Yellowhead framework, then by BP as a means to 

operationalize their commitment to biodiversity conservation. 

1.6 Chapter Summary 

This Chapter has described the purpose, scope and methodology of this Thesis. It has 

also included some background information on grizzly bear conservation in Alberta, as 

well as a description of the contents for each individual chapter. Chapter 2 will introduce 

the concept of eco-currency and how this concept may apply to grizzly bear 

conservation. 
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Chapter 2: Eco-currency - Placing a Value on the Environment 

"Sustainability requires that the emphasis shift from managing our resources 

to managing ourselves. ' 4 2 

The concept of using an "eco-currency" to appropriately scale restorative and 

compensatory action requirements is not a new one. The Oil Pollution Act (OPA) in the 

United States uses this approach to determine adverse effect or injury caused to life 

forms such as coral reefs when oil or other hazardous product spills occur. The 

responsible party must not only repair the damage done, they must also undertake 

additional work to compensate for the recovery period until the reef has re-established 

itself to its former level. Injury is measured in terms of a defined eco-currency, which is 

some measure of ecological service/unit area/unit of time. 4 3 Under the Natural 

Resource Damage Assessment (NRDA) provisions of the regulations, the "trustee" is to 

determine the injury caused by a release or spill, quantify the injury and lost use of 

service, and scale the most appropriate restoration actions. This is done to "make the 

public whole." 4 4 

The eco-currency concept allows resource managers to determine initially what the 

negative value of an event such as a spill might be in terms other than dollars. This is 

an important aspect of sustainable development, where many of the intrinsic values of 

4 2 Mathis Wackernagel and William Rees, "Our Ecological Footprint," Gabriola Island, B.C.: New 
Society Publishers, (1996): 4. 
4 3 National Oceanic and Atmospheric Administration, Natural Resource Damage Assessment 
Guidance Document: Scaling Compensatory Restoration Actions, 1997 (Oil Pollution Act of 1990) USA. 

4 4 Ginny King, interview by author, Calgary, Alta., n.d. 

Page 23 of 126 



A New Paradigm in Grizzly Bear Management: 
Using Market Forces to Conserve Habitat 
Peter Zimmerman Chapter 2 

the biosphere are currently outside of the realm of conventional economics. Economist 

Herman Daly, among others, has identified this as a major barrier to achieving an 

economic structure that is sustainable in the long term. 4 5 Environmental economists 

have promulgated concepts such as "full cost accounting" and "natural capitalism" to 

overcome this barrier. 4 6 ' 4 7 

Full cost accounting is the concept that all costs through the entire production chain 

should be included in the price of a product or service. Moreover, costs should include 

"natural" as well as financial capital. Natural capital can include eco-system services 

such as nutrient recycling, water filtering, wildlife habitat, atmospheric and climate 

regulation and so on. Modern industrial society draws down this capital by virtue of the 

adverse effect current resource extraction and manufacturing activities have on the 

ecosphere. Our processes tend to be linear; raw resources as inputs and emissions 

and by-product wastes as outputs. Even the desired products that are made can have 

extremely short life spans and then they too become part of the waste stream 4 8 The 

current rate at which we are dumping non-degradable waste far exceeds the world's 

capacity to assimilate it. Lovins and Hawken state that: "The reason companies (and 

governments) are so prodigal with ecosystem services is that the value of those services 

"° Herman Daly, Selections from Beyond Growth: The Economics of Sustainable Development, 
(Boston: Beacon Press Books, 1996). 
4 6 J . Elkington, Cannibals with Forks (Gabriola Island, B.C.: New Society Publishing, 1998), 79, 183. 
4 7 C. Frankel, In Earths' Company, (Gabriola Island, B.C.: New Society Publishing, 1998), 162. 
4 8 A. Lovins, et al., "A Road Map for Natural Capitalism," Harvard Business Review (May-June 1999): 
152. "Only about 1% of all materials mobilized to serve America is actually made into products and still in 
use six months after sale." 
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doesn't appear on the business balance sheet. But that is a staggering omission. The 

economy, after all, is embedded in the environment."49 

We need somehow to start taking this draw-down of natural capital into account in our 

business processes. A simple illustration is the Martin Johnson case highlighted by 

Vredenburg and Westley in their paper, "Innovation and Sustainability in Natural 

Resource Industries."50 Mr. Johnson runs his own saw log operation on 136 acres of old 

growth forest on Vancouver Island. The operational philosophy he follows is "to think 

like a forest" which means not cutting more than the annual growth rate as this would 

diminish his "natural bank account." In other words, he only harvests the "interest" or 

incremental annual growth but does not cut into the "principle." 

Extensions of this view articulated so concisely by McDonough and Braungart in their 

paper, "The NEXT Industrial Revolution," are the dual concepts of "eco-efficiency" and 

"eco-effectiveness."51 The former refers to making our current production, distribution, 

and consumption processes and behaviours more efficient - essentially getting more 

service from less energy and material and with less waste generation. This is the 

current focus of most industrial environmental performance programs. The latter 

concept takes this a step further and looks more at the root cause or during the design 

phase of our business and industrial processes: 

4 M Ibid, 146. 
5 0 Harrie Vredenburg and Frances Westley, "Innovation and Sustainability in Natural Resource 
Industries," Optimum, The Journal of Public Sector Management 27 (2) (1997): 32-40. 
5 1 W. McDonough and M. Braungart, The NEXT Industrial Revolution, The Atlantic (1998): available 
INTERNET: www.theatlantic.com/issues/98oct/industry.htm (downloaded Aug. 14,2001). 
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"Our concept of eco-effectiveness leads to human industry that is regenerative 

rather than depletive ... From an industrial design perspective, it means products 

that work within cradle-to-cradle life cycles rather than cradle to grave ones ... 

If people are to prosper within the natural world, all the products and materials 

manufactured by industry must after each useful life provide nourishment for 

something new. Products ... should be designed as technical nutrients that 

continually circulate within closed-loop industrial cycles - the technical 

metabolism." 

Simply stated, our industrial society must move from depleting our natural capital 

principle and learn to utilize only the interest, but in a manner that will continually recycle 

our outputs into products that either remain perpetually in a closed loop system, or are 

returned to the eco-sphere as nutrients. We are very far, however, from attaining this 

paradigm shift in our business processes, and as Sachs, Loske, and Linz point out in 

their book, "Greening the North," "despite all environmental endeavors, production and 

consumption increasingly reduce nature to serving as a supplier of industry and a 

recipient of industrial waste.52 What are needed are new tools to help move us toward 

eco-effectiveness. 

Eco-currency is a concept that expresses the value of a natural capital in its own units, 

with injury or "debt" expressed in terms of the length of time the service is depressed. 

In this respect, it can be considered a tool for quantifying eco-effectiveness. For 

5 2 Wolfgang Sachs et al., Greening the North: A Post Industrial Blueprint for Ecology and Equity 
(London: Zed Books 1998). 9. 
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example, consider a chemical spill that occurs in a river with no feasible method of clean 

up. The impact was determined to have had a moderate impact on the benthic (bottom 

dwelling) organisms over an area of approximately ten hectares for a period of 

three years. In this case, moderate is considered to be a service loss of 50 per cent; 

therefore, the eco-currency unit is 10 hectares x 50 per cent x 3 years or 

15 service/hectare/years. The party responsible for the chemical release is then obliged 

to offset this injury by creating comparable habitat elsewhere. 5 3 The cost for this 

compensatory work is of course paid for in dollars but the monetary value of the 

restorative work may vary considerably depending on what innovations or methodology 

the responsible party chooses to use to re-establish the service. 

This is a considerably different approach than simply paying a punitive fine or penalty 

that may or may not have any relationship to repairing the damage done. Fines and 

penalties are used as a deterrent or as a means to enforce compliance. The 

eco-currency approach, while inherently encouraging compliance, is designed as a 

restoration mechanism and as such ensures the natural capital is not diminished from its 

former level. 

2.1 Net Environmental Benefit Analysis (NEBA) 

NEBA is an Environmental Protection Administration (EPA) tool designed to maximize 

the effectiveness of remedial actions. This tool is used when implementing a remedial 

action under the United Statesi 990 Oil Pollution Control Act (OPA), the Resource 

5 3 W. John Wigger et al., "Eco-Currency," Technology Assessment and Development Report No. 0199, 
BP Amoco Group, (1999). 
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Conservation and Recovery Act (RCRA), and Comprehensive Environmental Response, 

Compensation and Liability Act (CERCLA). As such it is applied in a number of 

common environmental damage and remediation situations. 5 4 ' 5 5 When human health is 

not at risk, a NEBA is an additional step that can be used to compare the environmental 

costs and benefits associated with remedial options in order to select the most 

appropriate and environmentally beneficial option. This is especially appropriate when 

the remedial option may have as great or greater an impact than the original damage. 

In these cases it may be desirable to offset the environmental injury or "debt" by 

enhancing or creating new habitat or some other environmental "credit" as opposed to 

undertaking the remedial work. 

Eco-currency is a concept that gives resource managers the ability to conduct a net 

environmental benefits assessment when determining what remedial action to take 

during the assessment of an environmental injury resulting from industrial activity or 

accidents. 

2.2 Habitat Equivalency Analysis (HEA) 

One tool of NEBA is a methodology known as a Habitat Equivalency Analysis. 5 6 This is 

a modeling procedure that can be used to quantify the ecological service supplied by 

Steve Friant et al., Comparing Ecological Impacts from Remedial Actions through Net Environmental 
Benefits Analysis, (Wilmington, Del.: ENTIRX Inc., n.d.). 
5 5 Ginny King, interview by author, Calgary, Alta., n.d. 
5 6 National Oceanic and Atmospheric Administration, Habitat Equivalency Analysis: An Overview, 
(n.d.): available INTERNET: www.websites.noaa.gov/quide/sciences/ocean/conservation.html  
(downloaded Feb. 1999). 
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similar habitat types. Service refers to any function that a resource performs for other 

resources or for humans. 

An example of this could be the following "services" provided by a coastal wetland: 

• faunal food and shelter; 

• sediment stabilization; 

• nutrient cycling; 

• surface water filtering; and, 

• primary productivity. 

Sub-section 2.3 outlines a simple case study that illustrates how the eco-currency 

concept, NEBA and HEA tools have been applied. 

2.3 The "Miss Beholden" Grounding Example 

In March of 1993 a large freighter, the "Miss Beholden," ran aground on a portion of the 

Western Sambo Reef in the Florida Keys National Marine Sanctuary. The grounding 

resulted in the destruction of corals and associated sessile biota within an undetermined 

area of the sanctuary. Federal trustees undertook a NRDA using the NEBA and HEA 

methodology. Their findings were as follows: 

• The injury assessment phase determined the area of damage to be 1 025 m 2 and 

that the degree of destruction was total. The damaged area would not recover 

naturally within a reasonably foreseeable timeframe. 
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• The restoration option selection phase calculated the length of time for the injury to 

return to its baseline or pre-injury level of service with active restorative work to be 

30 to 50 years. The type of restorative work included clean up of coral debris and 

the construction of artificial reef structures with transplanted coral substrate. 

• The compensatory assessment and selection phase recommended that an additional 

518 m 2 of compensatory habitat be created in addition to the primary restoration 

(1 025 m2) in order to compensate for the interim lost services associated with the 

grounding. 

Figure 2 graphically represents the HEA process. Areas A and B are the amount of 

interim lost services with natural recovery only. This amount is reduced by Area B if 

active restoration takes place. Therefore, Area A represents the amount of 

compensatory restoration which must be undertaken to offset the interim lost services 

occurring between the grounding and the return of the reef to full baseline or pre-injury 

conditions.5 7 

Brian Julius et al, Natural Resource Damage Assessment MA/ Miss Beholden Grounding Site 
Western Sambo Reef, FKNMS March 13, 1993, National Oceanic and Atmospheric Administration, U.S. 
Department of Commerce (1995). 
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Figure 2 Relationship Between Restoration and Interim Lost Services 
(from Julius, 1995) 
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There are two other key aspects to the HEA method. First, the process takes into 

account the discounted value of the services resulting from the initial disturbance. The 

value of the service at a future date is calculated to be less than the present. The rate of 

discount that has been used in HEA is usually three per cent. Secondly, existing data 

sources are utilized in making the required calculations and no site-specific studies, 

outside of the actual assessment, are necessary. Published data and research results 

from previous studies are deemed sufficient. This greatly reduces the cost of the HEA. 

In this particular case study example, the total cost of the NEBA including restoration of 

the injured area, creation of compensatory habitat, planning and permitting, and 

follow-up monitoring, was $1.87 million. Of this, only $47 500 was required for planning, 

permitting and supervisory costs. This is an important consideration if this process is to 

be used at the scale of individual small- to medium-sized projects. The eco-currency 

concept, NEBA and HEA tools are summarized in Tables 1 and 2 at the end of this 

Chapter. 

2.4 Eco-currency Defined for Grizzly Bear Habitat 

Is it feasible to utilize the concept of eco-currency in a landscape accounting system 

specifically for the conservation of grizzly bear habitat? To answer this question, we will 

examine if the eco-currency concept and NEBA and HEA tools are transferable in a 

general sense or coarse scale to our grizzly bear conservation case study. Later we will 

look to the fine scale to see how specifically these tools may be applied. 
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The Alberta Government has recently completed the first step of a pilot project to build a 

strategy for grizzly bear conservation in the Yellowhead area of Northwest Alberta. The 

stated goal of this project is "to cooperatively manage for landscape and population 

conditions necessary to ensure the long-term persistence of a healthy population of 

grizzly bear within its current range in the Alberta-Yellowhead ecosystem."58 This pilot 

project is referred to as the Yellowhead Grizzly Bear Conservation Strategy 

Framework5 9 (Yellowhead strategy or framework). 

3 0 NESERC, Grizzly Bear Conservation in the Alberta Yellowhead Ecosystem: A strategic Framework, 
2000 (Edson, Alta.: Alberta Environment) 3. (See Appendix I.) 
59 

Since this landscape planning initiative will be the primary case study on which I will overlay my 
analysis, I have scrutinized its structure and made a determination that the Yellowhead framework and 
process complies - with some noted exceptions - sound and accepted ecological management theory and 
practice. While the validation of the Yellowhead strategy is important to further legitimize the practicality 
of implementation of any credit-trading model, it is not a prerequisite to this analysis, and it is therefore 
somewhat of an aside. The details of the comparison made to a modified Grumbine standard appear as a 
supporting document in Appendix I. 

Figure 3 Map of Yellowhead Grizzly Bear Study Area 
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The initial step of this project consisted of engaging stakeholders in a participatory 

roundtable type process to build a framework. This framework would anchor a grizzly 

bear research program, various management plans, and new operational practices for 

industry intended to achieve grizzly bear conservation. Subsequent to completing this 

framework (see Appendix II) a steering committee - the Regional Carnivore 

Management Group (RCMG) - was formed to both guide the research and use the 

research findings to make recommendations to the Alberta Government. This 

committee is comprised of representatives from the oil and gas sector, 6 0 the forest 

industry, the coal mining industry, and several members of Sustainable Resource 

Development. 

The Yellowhead strategy identified, as a working hypothesis, five landscape targets that 

may be critical for achieving its goal. These are: 

1. Habitat Effectiveness value of 70 to 80 per cent. 

2. Total human caused mortality not to exceed six per cent including two per cent 

licensed kills in each Bear Management Unit (BMU) area. 

3. Road density no greater than 0.3 km/km2. 

4. Security areas will constitute 60 to 67 per cent of the area with habitat effectiveness 

greater than 70 to 80 per cent and that these will be at least nine square kilometres in 

size. Core security areas are those portions of the landscape where a grizzly bear 

can forage undisturbed from humans for a 24 to 48 hour period. 

The author is the oil and gas sector representative (Canadian Association of Petroleum Producers) 
on this committee. 
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5. Habitat connectivity requires unimpeded movement of grizzly bears between all 

effective habitats. There were no numerical values or metric suggested for this 

threshold. 

One of the primary foci of the research being done by the Foothills Model Forest (FMF) 6 1 

is to determine if these landscape target values are valid. The targets are the 

culmination of various research findings from other jurisdictions and there was 

uncertainty as to their applicability in the Yellowhead area. 

Three of the five targets are numerical landscape values. Together they illustrate that in 

a given landscape, the identified grizzly bear habitat must not be impacted by human 

activity by more than 30 per cent, and that 60 per cent of these areas must be core 

security zones. Furthermore, the core security zones must be a minimum of nine square 

kilometres in size and must be connected to allow bears to move safely from one zone 

to another. Also, the density of all-weather roads constructed in these areas must not 

exceed 300 lineal metres per square kilometre. 

In many respects these threshold values are similar to the service units described in the 

eco-currency concept. The difference being that they are services required by grizzly 

bears vs. those required by humans. They are an environmental service (habitat) per 

unit area of land. The removal or injury to them - the interim loss of their service - as 

Gordon Stenhouse is the Sr. Provincial Biologist directing the study. The FMF is undertaking this 
study on behalf of the Yellowhead strategic framework. 
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well as their recovery to baseline conditions will take time. Therefore, this ecosystem 

service depression or debt can be expressed in service/unit area/unit time. 

Let us assume for the moment that these landscape targets are indeed valid and will be 

used in the Yellowhead pilot study area. Let us further suppose that a resource user 

wishes to develop a project within a portion of the pilot area that contains identified 

grizzly bear habitat. The "trustees" (following the OPA example in the United States) or 

regulatory agency - perhaps SRD - could determine the extent of the "injury" to the 

habitat resulting from this access. This assessment would be based on the loss of 

effectiveness, reduction in security zones, level of road density, and some measure of 

connectivity. These calculations would be based on accepted modeling methodology. 

As well, the trustees could calculate the length of time until recovery of the habitat, 

based on the projected lifecycle of the project including restoration to prior or baseline 

conditions. This would be Areas A and B under the "baseline" curve as shown in 

Figure 2. While mitigative measures undertaken during extraction operations would 

serve to reduce this area, the same principle of compensatory action would be applied. 

This should result in no net loss of habitat during the full lifecycle of the project. This 

may mean that the project proponent must create new habitat or increase the 

effectiveness of habitat elsewhere. Abandoning marginal operations, utilizing site 

reclamation criteria, that favors grizzly bears, and reducing road density, are all 

strategies that might be used. A strong incentive for land users to work cooperatively by 

sharing infrastructures would be created. Integrated planning should reduce the need 

for, and share in the costs of, compensatory actions. 
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2.5 Chapter Conclusion 

On the basis of this comparative analysis, it appears that the eco-currency concept 

embodied in the NRDA process could be used in the Yellowhead grizzly bear 

conservation strategy. But would the NEBA methodology and HEA model be suitable 

for quantifying the loss of grizzly bear habitat effectiveness? An observation by 

Dr. Stephen Herrero, at the Population Viability Analysis Grizzly Bear Workshop held in 

Canmore, Alberta in January 1999, was that modeling of bear distribution patterns using 

habitat effectiveness was still problematic and a work in progress. 6 2 Furthermore, the 

current level of scientific knowledge of grizzly bear habitat use within the Yellowhead 

area may not be sufficient enough to apply these models in a general fashion. 

Therefore, site-specific studies would be needed for every proposed project potentially 

making this approach cost prohibitive. 

In summary, it would appear that the concepts and principles may be transferable to 

grizzly bear conservation and there is merit in further exploring the possibility of using 

the eco-currency concepts in this regard. In Chapter 4, I will look at how this concept 

may be applied at the landscape level specifically as a tool for the Yellowhead strategic 

framework. 

Stephen Herrero, Presentation to Workshop Attendees, Northern East Slopes Environmental 
Resources Committee, Working Framework for Achieving Integrated Grizzly Bear Conservation, Hinton 
Alta., October 1998. 
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Table 1 Summary of Eco-currency, NEBA, and HEA (Page 1 of 1) 

Eco-currency Conceptual way of valuing a component of the ecosystem in terms other 

than dollars. Generally a service/unit land/time. 

NEBA 
An approach that weighs the gains of remedial action against the impact of 

the remediation itself. Often results in compensatory action being 

implemented. 

HEA A modeling tool used to quantify ecological service levels of similar habitat 

types. 

Table 2 Transference of Concepts to Grizzly Bear Conservation (Page 1 of 1) 

OPA Application Grizzly Bear Conservation 

Eco-currency 

Measures the value of the 

ecosystem in terms other than 

dollars. Concept is an ecosystem 

or human use service/unit of 

land/unit of time. 

Measures the value of the 

ecosystem in terms of Grizzly bear 

habitat. Concept is habitat quality 

or effectiveness/unit of land/unit of 

time. 

NEBA 

Determines the most beneficial and 

least cost remediation, restoration, 

and compensatory action required 

to offset injury to ecosystem. 

Determines the least cost 

restoration and compensatory 

action required to ensure no net 

loss of grizzly bear habitat. 

HEA 

Models interim lost use of natural 

resources in order to scale the 

appropriate quantity of restoration 

and compensatory action required. 

Models interim loss use of habitat 

that will result as a consequence of 

a specific resource extraction 

project. 
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Chapter 3: Utilizing Market Forces to Manage Habitat 

"A growing number of organizations are moving beyond denial to acceptance 

and action on climate change, some seeking competitive advantage by 

anticipating rather than responding to future policy changes."63 

Prior to delving into the use of credit-trading schemes, I will first answer a much broader 

question: Why would an oil and gas company chose to voluntarily embark on a process 

that would appear only to add cost, complexity and constraint to their operations? 

Understanding this is fundamental to accepting the subsequent logic and rationale for 

trying to create a market-based, habitat credit system. To answer this question, I will 

briefly look at some of the current organizational management theory. This should help 

gain understanding at three interlocking, nested levels of strategic business planning. 

At a global level, how can a company based on non-renewable resource extraction 

survive and flourish within the conceptual framework of sustainability? Secondly, what 

role does strategic environmental planning and values play in driving corporate culture 

to achieve business success? Finally, within the context of Alberta, how can a specific, 

operational scheme to conserve habitat support and advance the strategic business 

plan? I will use BP as a model from which to gain this perspective. 

Seth Dunn and Christopher Flavin, "Moving the Climate Change Agenda Forward," State of the  
World Report, WorldWatch Institute. (London: W.W. Norton & Company, 2002). 
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3.1 Non-renewable Resources and Sustainability 

Sustainability is generally thought of as a balanced triad: social equality (people); 

environmental harmony (nature); and, financial success (economics). This is the 

well-known "triple bottom line" espoused by Elkington6 4, Frankel 6 5, and others. Triple 

bottom line thinking means business must give equal weighting to social and 

environmental issues as to the conventional financial "bottom line" of making a profit. 

Vredenburg and Westley express this as reconciliation between apparently contradictory 

desired outcomes - growth vs. conservation, exploiting nature vs. protecting nature, 

competition vs. collaboration, and so on. 6 6 

In Chapter 2, I discussed the concepts of natural capital and gave the example of 

managing a natural resource by only harvesting its annual, incremental growth. What 

about a non-renewable resource? There is no annual growth. Reserves are expanded 

through new discoveries and our ability to access them with new technology but 

ultimately they are finite. We can greatly extend the life of these resources through 

efficiency improvements and energy conservation, but there remains a fundamental 

conflict between having a non-renewable resource as the energy basis for society and 

embracing the concepts of sustainability. Non-renewable energy exploration, extraction, 

production, transportation and consumption is a linear process. While combustion 

products from hydrocarbons, carbon dioxide and water, can be extracted from the 

atmosphere by way of the carbon and hydrologie cycles, carbon dioxide production from 

6 4 John Elkington, Cannibals with Forks, (Gabriola Island, B.C.: New Society Publishing, 1998). 
6 5 Carl Frankel, In Earth's Company, (Gabriola Island, B.C.: New Society Publishing, 1998). 
6 6 Harrie Vredenburg and Frances Westley, "Innovation and Sustainability in Natural Resource 
Industries." Optimum, The Journal of Public Sector Management 27 (2) (1997): 32-40. 
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fossil fuel combustion is occurring at a rate far in excess of the eco-sphere's ability to 

absorb it. The resulting increased carbon dioxide levels 6 7 have been implicated in global 

warming. Limiting anthropogenic carbon dioxide from energy consumption would 

require transitioning from primarily carbon-based energy sources to hydrogen. This shift 

from carbon to hydrogen-based energy supplies will require significant technological 

advances. In BP's view, this will take time and needs to be done in a stepwise fashion; 

moving progressively away from carbon intensive fuels from coal, to oil, towards natural 

gas. Concurrent with this strategy in Canada, BP divested of the majority of oil and 

heavy oil producing properties and is focused on the production of natural gas. As Chris 

Mottershead, VP of Group Technology at BP stated at an energy conference in the 

United States in May of 2001 : 

"We have been on a transition to reducing carbon content in energy for the 

last two centuries, as we have moved from wood, through coal, to oil, then 

gas, and more recently to zero carbon sources such as nuclear and 

renewables. BP has been part of this trend, and over the last decade has 

grown gas production ahead of oil, and rejected heavy oil, preferring light 

and medium crude. " 

At the global corporate level, BP is trying to strategically position itself as a sustainable 

energy corporation by focusing on gas production, investing in solar energy and 

marketing itself as an energy company that is moving "beyond petroleum." 

J. Lovelock, Gaia; A New Look at Life on Earth, (New York: Oxford University Press, 1987), 80. 
"geochemists agree that the carbon dioxide content of the atmosphere, 0.03 % is kept constant in the 
short term by simple reactions with sea water ...the amount of C02 is increasing ...by about 12% ... 
because of the widespread consumption of fossil fuels." 
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A second way BP is trying to fit the sustainability paradigm has been to significantly 

increase the profile and resources focused on environmental issues. Corporately, BP 

has recognized three global environmental issues of international concern: climate 

change; loss of biodiversity; and, fresh water scarcity. These are all interlocking both 

with each other as well as being extensions of the sustainability triad as illustrated in 

Figures 4 and 5. 6 8 

Figure 4 The Sustainability Triad 

kpSupplies, Operations. Products and Services. 

From a presentation by the author at the Canadian Pollution Prevention Conference, St. John's Nfld., 
June 2001. 
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Figure 5 Interlocking Environmental Issues Recognized by BP 

O bP 

Global warming will affect fresh water supply and habitat, which in turn impacts 

biodiversity. In addition, loss of biodiversity, global warming and fresh water scarcity will 

all have dramatic social implications, especially in developing countries. As a report 

from the World Watch Institute observes; "there is now broad scientific consensus that 

human-induced climate change is under way and accelerating, with a number of 

projected impacts of warming already occurring."69 

3.2 Environmental Performance and Business Success 

How will this new focus on environmental issues and related corporate environmental 

performance contribute to business success? Vredenburg and Westley (2002) and 

6 9 Seth Dunn and Christopher Flavin, "Moving the Climate Change Agenda Forward," World Watch 
Institute, State of the World Report 2002, (London: W.W. Norton & Company, 2002). 
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Sharma and Vredenburg (1998) argue that the reconciliation of environmental and 

"fiscal" goals drives innovation and instils a competitive advantage within a corporation's 

business culture. They suggest that in the areas of stakeholder integration, higher-order 

learning and continuous innovation, firms that are environmentally proactive in their 

culture will have a competitive advantage over those who merely react to environmental 

issues. 7 0 , 7 1 Other authors have also suggested that moving up the sustainability 

continuum will strengthen a company far beyond just the cost-effective improvements 

seen by reduced waste, energy and material consumption. Klassen and McLaughlin, 

found that "Significant positive abnormal stock returns were documented following 

positive environmental events, high-lighting the perceived value of strong environmental 

performance."72 Russo and Fouts likewise argue that proactive corporate environmental 

performance that goes beyond mere compliance and becomes entrenched as a cultural 

norm, will result in strong financial performance: 

... our study suggests that shrewd managers have recognized this 

possibility and set to work assembling the organizational resources 

necessary to capitalize on this opportunity. Managers who instead resist 

and contest pressures for environmental improvement risk not only a 

Harrie Vredenburg and Frances Westley, "Sustainable Development Leadership in Three Contexts: 
Managing for Global Competitiveness," Journal of Business Administration, Special Issue, Bring Business 
on Board: Sustainable Development and the B-School Curriculum, ed. P. Nemetz (University of B.C., 
Vancouver: JBA Press, 2002). 
7 1 Sanjay Sharma and Harrie Vredenburg, "Proactive Corporate Environmental Strategy and the 
Development of Competitively Valuable Organizational Capabilities," Strategic Management 19, (1998): 
729-753. 
7 2 R. Klassen and C. McLaughlin, "The Impact of Environmental Management on Firm Performance,." 
Management Science 42 (8) (1996): 1199-1213. 

Page 44 of 126 



A New Paradigm in Grizzly Bear Management: 
Using Market Forces to Conserve Habitat 
Peter Zimmerman Chapter 3 

profound loss of productive energy, but also a bottom-line loss of equal 

proportions."73 

A corporation that is driven by sincere, environmental and stewardship values as part of 

its corporate culture will gain an advantage over those firms who only seek to comply 

with regulation and who view those regulations and stakeholder concerns as extra costs 

rather than as opportunities. Therefore, at the strategic level, it makes good business 

sense to strive to develop a culture where environmental and social (sustainable) values 

are instilled in every employee and become part of routine business processes and 

behaviours. Having a visionary leader who can see this culture as a competitive 

advantage, as well as instituting a recognized environmental management standard -

ISO 14001 - has helped significantly to begin making this cultural change within B P . 7 4 

Figure 6 illustrates the vision BP has publicly stated it is trying to follow.7 5 

7 3 M. Russo and P. Fouts, "A Resource-Based Perspective on Corporate Environmental Performance 
and Profitability," Academy of Management Journal 40 (3) (1997): 534-559. 
7 4 I have personally witnessed an enormous shift in the Company as it moves from being a reactive 
(compliance) to a proactive (leadership) organization. 

5 From a presentation by the author at the Canadian Pollution Prevention Conference, St. John's Nfld. 
June 2001. 
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Figure 6 BP's Vision 
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3.3 Regional Considerations 

The global issue of biodiversity resonates very strongly in the context of oil and gas 

development in Alberta. Both the forestry and energy sectors are increasingly 

encroaching on the eastern slopes of the Rocky Mountains. Many local stakeholder 

groups consider habitat fragmentation, and the associated loss of biodiversity, to be the 

most significant potential adverse impact most likely from the cumulative effects of these 

industrial activities.76 As illustrated by the recent prolonged set of public hearings into 

the proposed Cheviot mine, this is a concern not only for E-NGOs but also shared by 

other interest groups and the public at large. These hearings and the concerns about 

loss of habitat provided the impetus for the creation of the Yellowhead Grizzly Bear 

Alberta Wilderness Association (AWA) et al., Structural Impediments to FSC Certification in Alberta: 
Overcoming Barriers to Well-managed Forests, Forest Stewardship Council Environment Chamber, 
(2001): available INTERNET: www.borealcentre.ca. 
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Conservation Strategy and the RCMG. In fact, the proponents of the Cheviot mine, 

Cardinal River Coal, own consultant recommended "an accounting system for industries 

to meet these requirements (targets formad density, security, habitat effectiveness) be 

implemented through the strategic framework."78 

The "upward" line-of-sight from the local to the global level is illustrated through: 

• the creation of a habitat accounting system at the regional level to reduce habitat 

loss and fragmentation, and protect local biodiversity; 

• biodiversity being an important component of corporate environmental performance 

and hence sustainability; and, 

• the overarching global corporate commitment to sustainability, giving the corporation 

a competitive advantage and positioning it for long term successful growth. 

This is consistent with the often quoted environmental maxim "think globally, act 

locally." 

3.4 Credit Trading of Green House Gas (GHG) Emissions 

The trading of air pollution emission credits is a relatively new phenomenon in the 

business world. Systems have recently been developed to trade various industrial 

pollutants such as nitrous and sulphur oxides (NO x, SO x). Examples of these are the 

Federal Acid Rain Program and the Regional Clean Air Incentives Market (RECLAIM) in 

7 7 AEUB, Report of the EUB-CEAA Joint Review Panel, Cheviot Coal Project Mountain Park Area, 
Alberta, Cardinal River Coals Ltd., Alberta Energy Utilities Board, Calgary, Alta., conclusion No. 17 (2000), 
3. 
7 8 Ibid, p.81 

Page 47 of 126 



A New Paradigm in Grizzly Bear Management: 
Using Market Forces to Conserve Habitat 
Pefer Zimmerman Chapter 3 

the United States. The former was established in 1995 as a result of the Clean Air Act 

Amendments and is to reduce emissions of sulphur dioxide (S0 2) from over 2 000 

coal-fired electrical generating stations. It is an allowance type of program. The 

RECLAIM program in California was created in 1994 to address both NO x and S O x in 

the Los Angeles area. It is also an allowance-based program. More recently, certain 

GHG emissions such as carbon dioxide and methane have also begun to be tracked 

and traded. These two gases contribute to global warming and are the primary 

emissions from the oil and gas industry in Alberta. 

Emission trading is a simple concept that turns a liability into a commodity by allowing 

market forces to provide industry incentives to actively participate in economical 

emission reduction projects. There are two approaches, credits and allowances. The 

credit is an emission reduction from a source in excess of required reduction amounts. 

A facility that is required to reduce emissions by x amount and exceeds this, that is 

reduces more than required, will generate credits. An allowance is the amount of a 

pollutant that a source is permitted to emit. A facility is allowed to emit a 

predetermined amount of a given pollutant but if able to emit less than the allowance, 

this likewise generates a credit. 

"Tailpipe" emissions from industrial processes are normally considered to be a liability as 

there is a direct cost to install scrubber systems or some other form of reduction 

7 9 Congressional Research Service, National Council for Science and the Environment, Report # 98-
563_A/'r Quality and Emissions Trading: An Overview of Current Issues, (1999): available INTERNET: 
http://cnie.org/NLE/CRSreport/Air/air-27.cfm, (downloaded March 4, 2002). 
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technology, with no direct financial return on the investment; however, if these 

reductions, measured in some common unit, can then have a positive market value or 

"credit" equal to or greater than the unit cost reduction, they become a commodity that 

can be bought and sold. 

The scientific principle such a system is predicated on assumes emissions of carbon 

dioxide and methane have a global effect on the atmosphere, not a regional or local 

effect. That is to say, high emissions of these two gases will not produce a localized 

climate change effect, but act only at a global scale. 8 0 Therefore, emission reductions of 

these gases are of equal value regardless of where on the globe they occur. 

Furthermore, the ecological impact of a tonne of CO2 is a fixed value and does not 

change over time or distance. It will have the same additive effect on the atmosphere if 

emitted now in Alberta, as it will if emitted 10 years from now in Africa. 8 1 The unit of 

measure commonly used is tonne of carbon dioxide equivalent (tCO^e).8 2 Recall that 

eco-currency is service/unit area/unit time. The ecological "service" value is the global 

warming potential effect from one tonne of CO2 above "background" values. 8 3 The area 

is the entire globe, therefore, there are no specific units, and the time is a per annum 

measure. The unit tCO^e can therefore be considered a type of eco-currency unit. 

80 
Some of the NO x and S O x systems previously mentioned do operate on a regional level. The key 

here is to have the dispersion characteristics of the pollutant match the boundaries of the trading area. 
8 1 Current models do not indicate a threshold for GHGs in the atmosphere. The relationship is 
assumed to be linear. 
8 2 On a mass basis, one tonne of methane has 21 times the global warming potential effect as one 
tonne of C 0 2 . 
8 3 IPCC, Radiative Forcinp Report, UNEP and WMO (Cambridge University Press, 1996). The Global 
Warming Potential (GWP) is a relative measure of the various greenhouse gases with C02 acting as the 
standard, or having a value of 1. Since the start of the industrial revolution, the C02 content has 
increased by approximately 12% or from 278 000 ppb to 358 000 ppb in 1994. 
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Could this approach be used to allow market forces to likewise turn grizzly bear "habitat 

credits" into a tradable commodity? Even though grizzly bear habitat issues are regional 

and local in scope rather than global and habitat quality is not fixed but rather constantly 

changing in both space and time, would it still be possible to use the credit-trading 

principles to engage market forces in a positive way? I will examine the case of BP and 

attempt to answer these questions. 

3.5 The BP GHG Experience 

BP has the world's largest GHG-emission reduction program, a component of which is 

an internal emission credit-trading scheme. BP has made a public commitment to 

reduce its GHG emission in compliance with the Kyoto accord: "Our goal is to reduce 

our emissions of greenhouse gases by 10 per cent from a 1990 baseline over the period 

to 2010."S4 This translates into roughly a two per cent reduction in emissions every year 

starting in 2000 until the year 2010. 

Within the BP family, there are currently 28 business units worldwide. From a GHG 

generation and reduction perspective, each of these is a stand-alone entity responsible 

for meeting a predetermined ceiling or allocation for emissions. Emission levels were 

pro-rated per business unit by calculating allocations from a 1990 baseline forward to 

the year 2010 (see Figure 7). There was no adjustment made for an individual business 

unit's capacity to achieve reductions. Allocations were purely a function of emissions 

Lord John Browne, CEO BP, Speech, Yale School of Management, September 18, 1998. 
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and did not reflect differences in product, process, age, or technological variations 

between business units. 

Figure 7 BP Corporate Emissions Forecast Depicting Allocation Caps 
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Once this allocation was made, the onus was on the individual business unit not to 

exceed their allocation. The "reduction target" business units had to meet was then a 

function of a two per cent reduction from 1990 levels plus whatever growth was 

projected to occur in the coming year. They had essentially two ways to do this: 

1. Make real reductions in their emissions by physical changes to their operations, 

equipment and practices. This includes routine maintenance changes as well as 

capital-intensive retrofitting projects or the use of new technology. 

2. Purchase "GHG credits" on an internal emissions trading system. 
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This is illustrated in Figure 8 using the Canada Gas Business Unit as an example. 

Figure 8 Canada Gas Business Unit - tC02e Allocation for 2001 
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Most business units, including the CGBU, could only achieve a portion of their reduction 

target by operational reductions. Many were therefore compelled to purchase the 

remainder through the trading system. The trading system works as follows: 

• Conceptually, those business units able to exceed their reduction target (i.e., emitted 

even less than their allocation) could sell these surplus emission credits through an 

internal, central broker (see Figure 9). For example, if Canada Gas, whose target in 

2001 was 200 000 t C 0 2 e 8 5 had been able to exceed this target by say 

50 000 tC0 2 e, that is emit 50 000 less than their allocation, this surplus could be 

sold to another business unit who was not able to meet their target. Both the seller 

Both Methane and C 0 2 are included in the system. 
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and the buyer would submit electronic "offers" (what the selling price is) and "bids" 

(what the offered price is to purchase) through a database and if the two values 

matched, a transaction would automatically take place and credit each business 

units account accordingly. 

Figure 9 Emissions Trading at BP 

BP Emissions Trading System O bp 

Since capacity to make real reductions is primarily a function of costs, the emissions 

trading system allows those business units with the most cost efficient reduction projects 

to execute their reduction projects. This system encourages business units to achieve 

environmental targets at the least cost to the economy. Trading is a market mechanism 

with considerable appeal as it compels companies to examine their options to reduce 

emissions in a very quantitative way. It stimulates new technology and sets a real cost 
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on emissions, providing market incentives to reduce cost. It is a means to incorporate 

"full cost accounting" associated with the depletion of natural capital. 

Now in its third year of operation, what has the BP emission reduction program, 

achieved? Can the learnings from this system be transferred to a habitat credit program 

that will work to sustain grizzly bear populations? 

3.6 Learnings from BP GHG-reduction Program 

The BP experience has demonstrated a number of very powerful positive outcomes, as 

well as identified several areas that require improvement.86 Since its inception in 1999, 

BP worldwide has reduced their GHG emissions from the 1990 baseline by over 10 per 

cent or roughly 10 million tonnes C 0 2 e as of the end of 2001 (see Figure 10). This is 

seven years ahead of the target BP had set for itself to achieve this reduction. This has 

also resulted in a savings of over $650-million US from increased efficiencies, and 

reduced flaring and venting of product.87 The CGBU numbers were less dramatic but 

still quite positive. In 2000, CGBU generated 2 026 558 tC0 2 e of direct equity share 8 8 

GHG emissions, a 77 173 tonne decrease from 1999. 

From data presented by the author at the Canadian Gas Processors Association/Project Joint 
Ventures Association 8 t h annual joint conference, "Managing Volatility: Solutions for the Gas Processing 
Business," (Calgary Alta., 01 November 2001). 

Lord John Browne, Speech, Stanford University, March 2002. 
8 8 Direct equity share means emission from any facility where BP has a working interest is included 
regardless of whether or not BP operates that facility. 
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Figure 10 GHG Emissions 1990 to 2001 at BP 
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• Positive Outcomes: 

Raised awareness and educated personal. 

The program engaged a much wider company audience in the climate change issue 

and made it very clear climate change was a high priority for BP. Previously, 

knowledge and awareness was limited to the environmental professionals within the 

organization. Thus, the GHG-reduction program has played a role in moving BP 

culturally toward an environmental value-driven company. Firms that have actions 

primarily driven by employee values are positioned to make the most significant 

gains in terms of innovation and creativity. "Value-driven organizations are in many 
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ways the epitome of what an environmentally orientated organisation can look like 

and do."89 

Demonstrated link between efficiency and emissions. 

The positive correlation between fuel efficiency and emission reductions quickly 

became obvious. When plant and production processes were more efficient, fewer 

emissions were produced and more gas went through the sales meter and not up the 

flare stack. While this may seem an extremely intuitive correlation, it was frequently 

overlooked at the operational level where engines, line heaters and other direct-fired 

equipment often ran at sub-optimal levels and where leaks and venting was simply 

considered part of normal operations. 

Improved internal reporting and tracking systems. 

Previously there was very limited and inaccurate reporting of both emissions and fuel 

usage. The Total Quality Management maxim of "what gets measured, gets 

managed" is very applicable in this context. A great deal of work has been required 

to improve BP's measurement and reporting systems. Furthermore, it was important 

that all business units within the BP-global family used the same tracking and 

reporting protocols so as to create a level playing field. An external audit ensured 

that the reporting protocol was standardized, transparent and rigorous. "Material 

misstatement," or reporting errors, could not exceed 15 per cent. 

8 9 

Harrie Vredenburg and Frances Westley, "Sustainable Development Leadership in Three Contexts: 
Managing for Global Competitiveness." Journal of Business Administration, Special Issue, Bring Business 
on Board: Sustainable Development and the B-School Curriculum, ed. P. Nemetz (University of B.C., 
Vancouver: JBA Press, 2002): 200. 
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Value on the environment. 

The credit-trading component of the BP system enabled economic assessment of 

the GHG implications of investment decisions, although this is only starting to be 

done within BP. The current practice is to use credit costs as a "shadow" pricing 

when evaluating projects. As mentioned previously, valuing environmental services 

and being capable of accounting for them within our economic accounting systems 

are fundamental to achieving a sustainable society. GHG reductions and credit 

trading is a start in this direction. 

Execution of the most economical projects. 

The system creates flexibility to allow business units to meet environmental targets -

emission reductions - with the most economically efficient means. Economic 

reduction opportunities will rise to the top of the priority list. This would not be the 

case if the reduction system were simply a prescriptive command and control one 

where all business units were forced to make real reductions regardless of 

opportunity or costs. 

• Outstanding Issues: 

Constraints of an internal trading system. 

An external emissions trading system will be required before full cost accounting of 

GHG can be fully implemented. That is, the current system is only internal to BP and 

there were ultimately more credits required than were available. This drove the price 

of the credits up tenfold from a starting cost of approximately $10 per tC0 2 e to 
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almost $100 per tC0 2 e; however, system participants did not have the option of 

purchasing outside the BP family of companies as would be the case in a true free 

market system. This resulted in a considerable expenditure by business units to 

purchase credits in order to meet their allocations. 

Engagement of partners. 

The CGBU generated over 50 per cent of its emissions from facilities that are not 

operated by BP but where BP has a working interest. Since the emissions are 

calculated on an "equity share" basis, BP's share of these is included in the CGBU 

emission profile. But, BP has no direct ability to control these emissions as other 

operating partners do not necessarily have reduction programs and none participate 

in a credit-trading system. What is needed is to have these "non-op" partners 

involved in an external trading system. 

Taxation implications. 

Clear rules on inter-country taxation are required. At this time, there is no 

understanding of the tax implications for credit trading either in Canada or abroad. 

Non-compliance consequences not understood. 

That is to say, that if individual business units do not comply with the program 

(i.e., choose to purchase the credits to achieve their allocation target), what penalties 

may be applied is not clear. 
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New facilities disadvantaged. 

If a new facility is using state-of-the-art equipment and processes, their capacity to 

further reduce emissions may be virtually nil. This is not taken into account when 

allocations are determined as it was judged to be too complicated and subjective a 

determination to make. Allocations were pro-rated based on emission profile only, 

therefore, these facilities are disadvantaged by virtue of their low emission profile. 

Engage stakeholders early and keep things simple. 

For the system to succeed it must be transparent and easily understood by users, 

therefore, users should have some input into its design. This was not necessarily the 

case when BP first activated the system although engagement of business unit 

personnel in subsequent system revisions did improve. 

Credit-based trading (CBT) has yet to be implemented. 

CBT includes the use of CO2 sinks such as tree planting and "offset projects" such as 

funding reduction projects in unrelated industries. CBT also includes counting 

"indirect" emission reductions such as would occur if co-generated 9 0 electrical 

generation projects replace thermal-fired electricity from the provincial electrical utility 

grid. These options are currently outside the rules of the BP system. 

3.7 GHG Trading Learnings Applied to Grizzly Bear Conservation 

Raised awareness and educated personal. 

9 0 "Co-gen" electricity is power produced from waste heat sources. Since this heat is typically from 
gas-fired equipment and displaces thermal-fired (coal) produced power, it has a lower C 0 2 e profile. Gas 
produces 50 times less C 0 2 e per unit of heat energy than coal. 
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Creating an education program is one of the recommendations that the Regional 

Carnivore Management Group has put foreword as an action item for grizzly bear 

conservation.9 1 It is certainly not a requirement to have a credit-trading system in 

place in order to have an awareness and educational program; however, the BP 

experience has demonstrated that if front line employees involved with the 

day-to-day operations of the company are part of a system where their individual and 

collective actions contribute to achieving a required target or objective, then their 

understanding and "buy-in" is greatly enhanced. It has been my personal experience 

that simply expecting workers to care about a "soft" issue such as biodiversity, 

wildlife conservation or global warming without a direct connection to company 

targets or to gain-share (bonuses), is problematic. 

Demonstrated link between efficiency and emissions. 

In the case of GHG emissions, this link is between inputs - fuel gas for engines, line 

heaters, instrumentation - and an output - methane venting and C02e emissions. 

The more efficient the use of fuel gas is, the greater the emission reduction. Is there 

a parallel to this in wildlife conservation? Modeling work currently underway in the 

Yellowhead study includes various landscape inputs and outputs such as road 

density, anthropogenic edge, cover type, elevation, aspect and slope. Regardless of 

what modeling methodology is used, some of these anthropogenic variables, such as 

road density, will contribute to a reduction in habitat value or credits. This linkage 

should give line employees a clear line of sight between the habitat credit system, 

RCMG, Recommendations to the Environmental Resources Committee, 2001. (See Appendix III.) 
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the role they can play in achieving targets set by their company, and the adverse 

effect their activities can have on grizzly bears. 

Improved internal reporting and tracking systems. 

There is currently no requirement or incentive for industry to collect landscape 

"footprint" data such as quantities of linear and area disturbance, anthropomorphic 

edge, habitat effectiveness or other disturbance data that could quantify cumulative 

impacts on the landscape. Creating a common eco-currency and credit-trading 

scheme would require such a tracking and reporting system. BP discovered that 

although some tracking and reporting was done prior to implementation of the 

climate change strategy, there was great inaccuracy and many holes in the reporting 

structure. A common reporting protocol would be required. Furthermore, the 

obligation for accurate tracking and reporting would shift to industry and away from 

government research initiatives where it is currently being addressed. This is in line 

with the "polluter pays" principle - industries that are undertaking resource extraction 

operations should keep an account of relevant data. 

Value on the environment. 

The GHG credit has allowed BP to begin factoring in the full cost of their activities on 

the environment by measuring the cost of emissions and the value of emission 

reduction projects in terms of an eco-currency. This unit has a monetary value that 

may be either a credit or debit, depending whether it is above or below the allocation 

value. 
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Likewise, a habitat credit would have a monetary value that more closely represents 

the real environmental cost of our activities. A company wishing to drill an 

exploratory well in the foothills, or clear a block of forest, not only has the financial 

burden of the construction and extraction operation factored in, but a real cost in 

dollars, as determined by the market place value for the required habitat credits. 

But here is where the parallels may start to diverge, at least if we assume that 

business units are analogous to individual companies. Under the BP system, 

business units are given an allocation or ceiling that incorporates a reduction target. 

Business units are forced to reduce in order not to exceed their predetermined, 

individual allocation. This is not likely workable if we were to try and allocate each 

company with a predetermined habitat-debit ceiling. Their activity on the landscape 

would be a function of this ceiling and the methodology to determine who should 

have what allocation would be far more complicated than just pro-rating it based on 

emissions as is done for the GHG allocation. 

However, if we think of the Bear Management Unit (BMU) as analogous to the BP 

business unit, then determination of allocation is much simpler and more defensible. 

It will be a scientific evaluation of the maximum disturbance or "habitat debit" that a 

specific BMU can tolerate. Companies working within the BMU would then be 

analogous to individual facilities within a BP-business unit. 
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Execution of the most economical projects. 

Evaluating the various emission-reduction projects, in the light of CC^e value has 

allowed BP to determine project priority. Likewise, reclamation, decommissioning, 

habitat alteration projects, as well as mitigative measures could be evaluated in light 

of the value of a habitat credit. This would allow the most economic projects to 

proceed rather than participants having to follow prescriptive rules. This should 

foster innovation and collaboration between industries. 

Constraints of an internal trading system. 

BP has been limited by its inability to trade externally, due to a constrained market 

place. In the same way, companies that are limited in trading credits only within a 

single BMU would likewise be constrained. But if the market is open so that a 

company needing credits in BMU x makes a transaction to purchase credits from a 

company in BMU y, and those BMUs are not connected, then connectivity of core 

security areas are compromised. Therefore, some rule with respect to connectivity 

would be required. For example, it may be stipulated that credits must be bought or 

sold within either the same BMU or one immediately adjoining. While this would 

broaden the market place somewhat, and may address the issue of connectivity, it 

would still constitute a somewhat constrained market place. 

Engagement of partners. 

Partner issues are problematic for BP because they choose to have the system 

reflect their equity share of all emissions, and in Canada, "non-op" emissions are 
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considerable. This may or may not be the case for other operators. None-the-less, 

because in our model, the BMU is the "business unit" with the allocation, any habitat 

credit system must be structured so that all operators within that BMU are compelled 

to participate. 

Taxation implications. 

The tax implications of buying and selling credits are not clear at this time. Certainly 

allowing tax advantages for system participants could be another tool that would 

encourage enthusiastic participation. 

Non-compliance consequences not understood. 

Any system that is put in place must spell out very clearly the consequences of not 

complying. While this has been somewhat troublesome for BP within its internal 

system, it would be critical if the system were to go external. It would not be 

workable to have some companies participating and others choosing to conduct 

operations outside the system. 

New facilities disadvantaged. 

This issue is the same: operators who have a good track record by proactively 

instituting mitigative measures and have diligently followed up with timely 

reclamation may have little further opportunity to generate habitat credits. Operators 

who have been remiss in these activities may have greater potential to generate 

credits. While this may unfairly penalize "good" operators, providing financial 
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incentives is really one of the fundamental goals of any credit system. It is possible 

that some way of awarding "good" operators, by giving them preference or 

"complementary" credits as a starting point, could be devised. 

Engage stakeholders early and keep things simple. 

While ecosystem modeling is not a simple matter, any process or credit-trading 

system put in place should be simple and transparent. Engaging stakeholders early 

to gain their input and support for such a system is very important especially when 

this involves a major step change or paradigm shift as is being proposed. 

Credit based trading (CBT) has yet to be implemented. 

Does CBT even have a parallel in a habitat credit-trading scheme? Could allowing 

credits to be generated (e.g., by contributing to a community garbage abatement 

project in Jasper) allow a company to earn credits? What about a consortium of 

companies that funded a new overpass on the yet-to-be twinned Yellowhead 

highway? Could this earn credits? Could funding research, conservation programs, 

public outreach and awareness programs, taking over orphaned reclamation sites, 

supplying "privatized" conservation officers, constructing designated off-road vehicle 

areas away from prime habitat, earn credits? While all of these are arguably 

beneficial to grizzly bear conservation, only some would lend themselves to be 

measured with the proposed eco-currency habitat credit unit. I would suggest that as 

with the BP model, the inclusion of any type of CBT is deferred to a later iteration of 

the system. 
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3.8 Chapter Conclusion 

At the beginning of this Chapter, I posed the question as to whether the BP GHG 

credit-trading system can serve as an analogue for habitat credit-trading scheme, given 

that one is global in scale and the other is regional. The individual learnings from the BP 

experience would appear to be readily transferable across to the habitat credit concept, 

although one difference is that the BP business units would be more analogous with 

Bear Management Units rather than with other operators. The difference in scale 

between the two concepts - global vs. regional - should not be an issue other than to 

reduce the potential market place for habitat credits. 

The learnings from the BP experience are summarized in Table 3 and the comparison of 

the two concepts is illustrated diagrammatically in Figure 11. 
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Table 3 Summary of Learnings Application (Page 1 of 1) 

Key Learning from BP System Key Learning Applied to Habitat 

Raised awareness and educated personal. Increase understanding and "buy in" to 
programs. 

Demonstrated link between efficiency and 
emissions. 

Demonstrate link between model inputs and 
habitat credits. 

Improved internal reporting and tracking 
systems. 

Shift burden of tracking and reporting 
landscape data to industry. 

Value on the environment. Uses full cost accounting and include natural 
capital. 

Execution of the most economical projects. Fosters innovation and collaborative planning 
between industry. 

Constraints of an internal trading system. Need to maximize trading opportunities but 
deal with connectivity issues. 

Engagement of partners. Compulsory participation in pilot program. 

Taxation implications. Unknown but could use tax credits as an 
additional incentive. 

Non-compliance consequences not 
understood. 

Clarify the consequences of failing to 
participate in the program. 

New facilities disadvantaged. Recognize "good" performers at program 
start up. 

Engage stakeholders early and keep things 
simple. 

Eco-currency calculation may be complex but 
trading system needs to be simple and 
transparent. 

Credit based trading (CBT) has yet to be 
implemented. 

Leave the analogue to CBT until the next 
iteration of the system. 

UNIVERSITY OF CALGARY ARCHIVES 
This copy is to be used solely for the purposes of 
research and private study Any use of the copy for a 
purpose other than research or private study may require 
the authorization of the copyright owner of the work. 
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Figure 11 GHG Credit Trading as Analogue for Habitat Credit Trading 

BP GHG-Emission Reduction System: Global 

Grizzly Bear Habitat Credit Scheme: Regional 
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Chapter 4: Habitat Credit Trading Implementation 

"Theoretically, grizzlies could coexist with relatively large numbers of humans 

if the humans were unarmed, tolerant of injury and competition for common 

resources, and aggregated in the poorest grizzly bear habitat.'32 

4.1 Modeling Approaches to Define Eco-currency 

There are a number of different modeling approaches and landscape metrics that might 

be used to develop an eco-currency that would quantify grizzly bear habitat. The metric 

and model used should meet two basic criteria: 

1. They must be scientifically defensible and sufficiently robust to have wide general 

acceptance by researchers, regulators, managers and end users. 

2. They must be reasonably simple to calculate and relatively low cost to generate. 

Having said this, these two criteria are somewhat mutually exclusive. Ecological 

modeling is never simple and there is still a great deal of uncertainty around model 

outputs.9 3 Yet many regulatory managers and end users want a "black and white 

number" that allows a go/no go decision. But ecology is rarely if ever black and white -

there are multiple shades of gray and the model system that is used requires tested and 

J. Mattson et al., "Designing and Managing Protected Areas for Grizzly Bears: How Much is 
Enough?" in National Parks and Protected Areas: Their Role in Environmental Protection, ed. R.G. Wright 
[Cambridge, Mass.: Blackwell Science, 1996): 13-164. 

Marc Boyce, "Population Viability Analysis: Adaptive Management for Threatened and Endangered 
Species," PVA workshop, Canmore, Alta., January 1999. Referring to Population Viability Analysis (PVA) 
models: "If a model is sufficiently complex to be realistic, we typically do not have enough data to do a 
conscientious job of estimating all of the population parameters. When these sampling errors are 
propagated by stochastic population projection, the confidence intervals surrounding some future 
probability of extinction are so large that the entire process becomes questionable." 
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accepted assumptions. Without this, political realities will override "no go" decisions that 

are based on simplistic model outputs.9 4 

I will examine two different modeling approaches, habitat effectiveness (HE), and 

resource selection function (R s f). In addition, I will introduce and briefly discuss the 

potential use of ALCES, as this model is to be adopted by the Alberta Government's 

SRD department as their strategic landscape-planning tool. This is not intended to be 

an exhaustive or technically intensive review of potential modeling applications, but to 

explore the potential of using current modeling approaches in an eco-currency 

landscape accounting system. 

4.2 Habitat Effectiveness Model 

A cumulative effects model (CEM) developed for grizzly bear management in the United 

States during the 1980s uses habitat as one of three distinct routines. The other two 

model routines were human disturbance and mortality. Results generated from these 

routines work interactively to predict habitat effectiveness and mortality risk and are the 

two main model outputs from C E M . 9 5 The conceptual structure of this model is shown 

graphically in Figure 12. 

Michael Robertson, interview by author, Calgary, Alta., n.d. 
"CEM - A Model for Assessing Effects on Grizzly Bears" (United States Forest Service, 1990). 
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Figure 12 Unified Cumulative Effects Model (CEM) 
(From USFS) 
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Weaver et al., (1987) similarly defined habitat effectiveness as the sum of two other 

models: 

• habitat quality, which reflects the fundamental capability of an area to support bears 

without consideration of humans on the landscape; and, 

• disturbance, which reflects bears response to human activity in the area. 

Habitat effectiveness is the product of these two sub-models and identifies the area's 

actual or real capability to support grizzlies. 9 6 Since that time a number of other 

researchers have used the HE model although the variables used as model inputs have 

been refined 9 7 , 9 8 , 9 9 For instance, a study in Idaho by Merrill et al., (1999) created an 

index for HE as a function of local human population centres and the distance to these 

places. Also included was the degree or propensity for humans to use the backcountry 

as measured in "recreational visitor days" as well as road and trail density. In his book 

"Bears," Kevin Van Tighem puts it succinctly "effective habitat has few risks and lots of 

resources (for bear).'*00 

In the C E M approach, habitat quality is substantially a function of food and cover and 

disturbance assumes grizzly bears alter their behaviour in a predictable and consistent 

fashion relative to the characteristics of the disturbance; however, there are a least two 

John L. Weaver et al., "A Framework for Assessing Cumulative Effects on Grizzly Bears," (52 n d 

National Annual Wildlife and Natural Resource Conference, 1997). 
9 7 J.L. Kansas, "Effects of Mapping Scale, Disturbance Coefficients and Seasonal Habitat on Grizzly 
Bear Habitat Effectiveness Modeling in Kananaskis Country, Alberta" (2000, unpublished). 
9 8 M. Gibeau et al., "Grizzly Bear Population and Habitat Status in Banff National Park: A Report to the 
Bow Valley Task Force" (University of Calgary, Alta., 1996). 
9 9 Troy Merrill et al., "Defining Landscapes Suitable for Restoration of Grizzly Bears Ursus arctos in 
Idaho," Biological Conservation 87 (1999): 231-248. 
1 0 0 K. Van Tighem, Bears (Canmore, Alta.: Altitude Publishing, 1997), 115. 
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fundamental difficulties with these assumptions as applied to the Alberta context. 

Grizzly bears are so omnivorous and diverse in their behaviours that quantitatively 

associating bear movements with a specific habitat type is problematic.1 0 1 Secondly, 

grizzlies are also very diverse in their reaction to human disturbance, which is reflected 

in the great range of disturbance avoidance values found in the literature. In their 

compilation study done for the Canadian Association of Petroleum Producers, Jalkotzy 

et al. found for example that the recommended open road density ranged from 

0.16 km/km2 to 0.62 km/km 2 . 1 0 2 The current "working hypothesis" target value in the 

Yellowhead framework is 0.3 km/km2. Furthermore, many other factors such as cover 

and mating behaviours 1 0 3 influence how bears may react and move on the landscape. 

Some of these factors are still poorly understood. Perhaps most significantly, roads 

themselves are not the source of disturbance, they simply act as a conduit for human 

egress and activity.1 0 4 Constraining or modifying these human behaviour variables 

could have a very significant effect on the adverse impacts of roads. Not withstanding 

this, Kansas has suggested road density as a surrogate for habitat effectiveness. 1 0 5 His 

work has shown a positive correlation between these two variables. 

These difficulties aside, we have seen how the concepts of eco-currency appear to be 

readily transferable in a general way, but how might they be specifically implemented on 

Gordon Stenhouse, interview by author, Hinton, Alta., n.d. 
102 

M. Jalkotzy et al., "The Effects of Linear Development on Wildlife: A Review of Selected Scientific 
Literature," Canadian Association of Petroleum Producers, Publication No. 1998-0002 (1998): 31-32. 
103 

Gordon Stenhouse, interview by author, Calgary, Alta., n.d. 
David J . Mattson, "Background and Proposed Standards for Managing Grizzly Bear Habitat 

Security in the Yellowstone Ecosystem" (n.p. 1993). "Most people accept that road density per se has 
little impact on grizzly bears... most managers and researchers emphasize road density because it is 
assumed to be highly correlated with more critical factors such as frequency of human-bear contact..." 
1 0 5 J.L. Kansas, Presentation to CEA conference, Calgary, Alta., November 2000. 
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the fine scale to help achieve the frameworks goal? Following is a hypothetical 

approach for the practical application of the eco-currency concept based on the habitat 

effectiveness model that could be used as part of the Yellowhead conservation strategy: 

1. Grizzly bear habitat in a pilot area of the east slopes is divided into a number of bear 

management units (BMUs). These divisions are based on current knowledge of 

grizzly bear movements (telemetry data) and watersheds. This is the common 

practice for grizzly bear management. 

2. Every BMU has a threshold limit calculated for human disturbance. This disturbance 

threshold is quantified in terms of an "eco-currency" unit called a Habitat Credit. 

3. The Habitat Credit is habitat effectiveness/square kilometre/year and is calculated for 

every BMU annually. 

4. Habitat effectiveness (HE) will be calculated based on the Weaver et al. modeling 

approach: habitat quality less human disturbance. Variables could include factors 

such as cover type, elevation, road density and anthropomorphic edge, adjusted by 

other factors. These variables and the weighted values assigned them in the model 

calculation would reflect the best scientific research of the day. 

Example: 

Hypothetical BMU #1 of 1 000 km2 with a total HE calculated at 70% x 1000 km2 x 
one year = 700 Habitat Credits. Therefore, at year number 1 (program 
commencement), BMU #1 has an annual value of 700 habitat credits assuming no 
change in activity level or other major disturbance such as fire. 

Furthermore, the disturbance threshold for BMU #1 is calculated to be 600 credits. 
Activities cannot cumulatively act to reduce the value by more than 100 credits in 
any given year. (700 - 600 = 100) 
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5. Surface disposition holders undertaking resource extraction activities would all start 

at zero - no credits and no debits, regardless of the quantity or type of existing 

activities. 

6. A company making application to undertake an activity must calculate as part of its 

application, the number of habitat debits (i.e., redit reduction, associated with their 

project). 

7. A specific project or activity is given a debit value based on the degree of impact they 

have to the habitat effectiveness calculation. That is, how the additional disturbance 

sub-routine model output affects the HE value. 

8. This negative debit value of various activities, as well as the offsetting positive values 

of mitigative measures could be pre-determined and prepared in simple "look-up" 

tables. While these values may vary between different habitat types, the example 

shown is for a given habitat class referred to as "Alpine Type I." These classes 

would be defined by some combination of the variables used in the habitat 

calculation. Mitigative actions are undertakings that tend to reduce the adverse 

effect of the disturbance. Restricting access by gating a road would be an example 

of one such action. 
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Example: Hypothetical Look-up Table for Access Features 

Linear Habitat Debit Habitat Debit with Mitigative Action 
Disturbance 

per 500 m 
for 

Alpine Type I 
Restricted 

Access 
Extra 

Patrols 
Reduced 

Speed 

All-weather 
road 

1.0 0.4 0.5 0.9 All-weather 
road 
Dry-weather 
road 

0.8 0.2 0.3 0.7 Dry-weather 
road 
Trail/seismic 
line 

0.1 0.05 N/A N/A Trail/seismic 
line 

9. If granted a disposition, the holder must then earn "habitat credits" to offset the 

debits, by undertaking compensatory actions in the same or adjoining BMU within a 

given time frame. I will use five years as an example. 1 0 6 Compensatory actions 

include such undertakings as reclamation, habitat enhancement projects, increased 

mitigative measures, and consolidation of infrastructure. 

10. Alternatively, they may purchase habitat credits from another disposition holder in 

the same or adjoining BMU. The seller of these credits would have gained this 

surplus by restoration projects or other positive actions earning them credits in 

excess of their debits for those BMUs. 

11. Cumulative habitat debits for all activities, from all users in the BMU, must not 

exceed the total ceiling or allocation for that BMU. 

This is an arbitrary number but based on a typical cycle time for reclamation activities. 
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Example: 

ABC oil and gas want to build a 10 km long road and a wellsite in BMU #1. They 
plan to restrict access by means of a locked gate. The habitat debit calculation as 
per the "Look Up" table, determines that their project will reduce the habitat credit 
value of BMU #1 by 10 km x 0.4 credits x one year = 40 habitat credits annually. 
Therefore they will incur a debit of 40 for their project every year. 

Within three years of completing their project, they must either earn back 40 credits 
per year in the same or adjoining BMU in order to zero their debt. This may be done 
either by habitat enhancement, reclamation, mitigation of other existing roads and 
facilities, or by purchasing credits from another user. 

A company that does reclamation or otherwise earns credits - closing roads, active 

patrols, enforcing low speed limits - in excess of their debits can sell these to other 

disposition holders in the same or an adjacent BMU. 

12. Operators may also choose to erase their debt earlier, which would reduce the 

number of credits they must earn. As the total number of debits must not exceed the 

allocation value for a BMU, all dispositions applied for in a given year must not have 

their total exceed the allocation. In the example, BMU #1 has a calculated value of 

700 credits and a threshold of 600. That is to say that all debits incurred by new 

activities can not exceed 100. 

Example: 

ABC oil and gas must in five years time, either undertake reclamation activities that would earn 
a value of 200 credits (40 per year x five years), reduce the debit of existing facilities in this or 
an adjoining BMU, or purchase credits from another operator who has earned extra credits in 
that BMU or adjacent BMU. 

ABC may chose to earn back their credits early and therefore reduce the number they are 
required to earn back (i.e., acting within two years would mean 80 credits would have to be 
earned as opposed to 200). 
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13. Therefore, the regulators must additively with other applications, consider ABC oil 

and gas's application so that the total does not exceed the allocation or threshold. 

14. If an exceedance of the threshold occurs, companies must revisit their plans 

collaboratively. Either their joint plan must exceed the threshold and/or regulators 

will approve applications on a first come first-serve basis until the threshold is 

reached, after which no further activities would be allowed until the debits are 

reduced. 

15. BMUs would have their total credit value and thresholds revised annually if a major 

disturbance such as fire occurs or, if new data suggests a significant change in 

HE values has occurred. 

4.2.1 Summary of Potential Advantages of a Habitat Credit System 

1. Control the pace of all activities. 

2. Ensure no net loss of habitat below a given threshold. 

3. Promote restoration of habitat and use of mitigation tools. 

4. Provide a financial incentive to landscape users to participate. 

5. Keep all users on an equal playing field in terms of activity impact assessment. 

6. Build understanding of how operations and activities can either degrade or improve 

grizzly bear habitat. 

4.2.2 Summary of Potential Issues of a Habitat Credit System 

1. Administration of the system. 
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2. "Early-in" operators may try to block other users by not pursuing restoration 

operations. 

3. Disagreement over "debit rating" of activities. 

4. Determination of the starting point of the system in terms of the disturbance 

thresholds for BMUs. 

5. Potential disruption to the long term plans of some users (forest industry), by activity 

"freezes" caused by short-term planning users (oil and gas) reaching the threshold in 

a BMU. 

6. Credit/debit adjustments for natural dynamic changes to the landscape (i.e., fire, 

insect damage, natural succession). 

4.3 Resource Selection Function Model 

The Yellowhead Grizzly Bear Conservation Strategy is currently developing a habitat 

evaluation model based on Resource Selection Functions (RSf). RSf is a modeling 

process whereby "the Rsf values represented the relative probability of an adult female 

grizzly bear using each unique variable combination.'*07 In this study variables included 

are: 

• telemetry data from eight adults females; 

• road and trail density, and intensity of use; 

• human point disturbances; and, 

• "pseudo-habitat," that was based on elevation and "tassel-cap greenness" values. 

(Tassel cap greenness is derived from satellite imagery and is a measure of light 

107 
R.T. Mace et al., "Landscape Evaluation of Grizzly Bear Habitat in Western Montana." 

Conservation Biology 13 (2) (1999). 
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reflectance in the green portion of the spectrum. It has been demonstrated that there 

is a correlation between the degree of this reflectance and preferred grizzly bear 

habitat, although the actual vegetative communities are not yet well correlated to a 

specific greenness value.) 1 0 8 

The output of this model gives a relative probability of which habitat types, modified by 

various disturbance factors, are likely to be utilized by grizzly bears. The probability 

value is not absolute but relative to other habitat types in the study area. 

The variables that the Foothills Model Forest (FMF) study 1 0 9 is using to calculate its RSf 

model include: 

• vegetation cover classes; 

• tassell-cap greenness values from Landsat TM images; 

• landscape changes derived from satellite imagery [This includes all human caused 

disturbances such as cut-blocks, roads, wellsites, and seismic lines, as well as 

natural catastrophic events such as wildfire. Roads and trails (access density) are 

classified as low, medium, and high levels of use.]; 

• distances to three types of streams; major, perennial and intermittent; 

• a 100-m digital elevation model (DEM) and a hillshade model that includes aspect 

and slope; and, 

Saundi Stevens, interview by author, Calgary, Alta., n.d. 
S. Nielson, et al., "Modeling Grizzly Bear Habitats in the Yellowhead Ecosystem of Alberta: Taking 

Autocorrelation Seriously," (University of Alberta, 2001, unpublished). 
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• G P S telemetry data points of grizzly bear movements collected during the current 

FMF study (To date there are over 23 000 data points generated over a three-year 

period from 23 collared bears 1 1 0 although the current R Sf modeling work has used 

6 057 data points from 14 bears.). 

This iteration of RSf modeling for grizzly bears should be considerably more robust 

because of increased precision and a greater number of data points for almost all 

variables. 

Could the RSf values derived from this model be used to construct an eco-currency 

unit for grizzly bear habitat? By definition, eco-currency is service/unit area/unit time. 

If we chose the hectare as our unit area and one year as our unit of time, the 

"service" is a quantitative measure of preferred landscape type or habitat as 

determined by the RSf value. This should calculate out to be R Sf value per hectare 

per annum. How could such a metric be used in a landscape accounting system to 

track loss or gain of habitat? 

A multi-variant analysis of this data should allow the determination of "successional 

trajectories" over a given period of time. 1 1 1 This means that a theoretical RSf value 

for a given area could be calculated based on a known vegetative succession 

regime. Any human caused disturbance will interrupt that trajectory and typically 

1 1 0 G. Stenhouse and H. Munroe, "Foothills Model Forest Grizzly Bear Research Program 2000 Annual 
Report," Foothills Model Forest, Hinton, Alta., 2001. 
1 1 1 Although this has not yet been attempted, Gordon Stenhouse, Scott Nielson and Rick Mace, have 
all suggested that this is quite possible. 
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cause an initial drop in the RSf value. Depending on the nature of the disturbance, 

the trajectory should resume or "start over" once the disturbance has been 

terminated and the site reclaimed. 

An example might be a mature pine stand that is clear cut and starts back as a forest 

clearing that has a very low RSf value. 1 1 2 As the site follows through a succession of 

small herbaceous plants, shrubs, seedlings and immature trees, a point will come 

that the R Sf value will increase and possibly even exceed the original stand value. 

This is because at a certain serial stage the available food source and hiding cover 

will be optimal for grizzlies. 

The basic rules of how a system that would track the landscape account balance over 

time might operate as follows: 

1. The landscape would be divided into appropriate sized BMUs based on both 

watershed and known home range size for bears. 

2. The "patch" size of the proposed project would be calculated. This patch size is the 

total area of the direct impact of the project plus a "zone of influence" (ZOI) 

appropriate to the type and relative spacing of the disturbance. Bascompte and Sole 

clearly demonstrated that not only the quantity of habitat lost but also the relative 

spacing of remaining habitat patches or fragments is important when determining 

Preliminary research results from the FMF study suggest that clear-cut areas are generally not 
utilized by grizzlies until approximately 22 years after cutting. 
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habitat loss thresholds. 1 1 3 Patches must have some degree of connectivity to allow 

low risk movement from one patch to another. 

3. The R Sf value for this area would be calculated from the FMF RS T model. This value 

multiplied by the patch size in hectares, would be the "eco-currency" unit (service x 

area x time). The unit of time would be one year. Therefore, the unit is the relative 

probability of grizzlies utilizing this area in hectares/year. 

4. The change in the R Sf value per unit time would be calculated assuming no 

anthropogenic disturbance to the ecological succession for the area was to take 

place (i.e., natural succession occurs). 

5. The actual change in the R Sf value per unit time would be calculated based on the 

landscape change that will occur from the proposed project (i.e., the value calculated 

in Step 2). 

6. Typically at the commencement of activities, the RS T value would be near zero but 

could rise over time depending on mitigative and recovery measures. The R Sf value 

could conceivable exceed that of the original value due to habitat improvements 

resulting from end-of-life reclamation actions. This is portrayed graphically in 

Figure 13. In this hypothetical case, a project is estimated to have an operating life 

of 10 years, after which it is decommissioned and reclaimed. 

J . Bascompte and R. Sole, "Habitat Fragmentation and Extinction Thresholds in Spatially Explicit 
Models," Journal of Animal Ecology 65(4) (1996): 465-473. 
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Figure 13 Hypothetical Succession 

Eco-currency Habitat Credits 

'Natural Succession M Altered Succession 

The area under the Natural Succession line (blue) and above the Altered Succession 

line (pink) from years 1 to 10 are the "habitat debits" that the project has incurred during 

its operating life. In other words, this area represents the loss of habitat effectiveness as 

measured by the drop in the RSf value. The areas under the Altered Succession line 

(pink) and above the Natural Succession line (blue) from years 10 to 20 are "habitat 

credits" that the project has earned as a result of project decommissioning and 

subsequent reclamation activities. In this example, the reclamation of the site has 
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resulted in an improvement in the original value of the area as grizzly bear habitat. This 

is reflected in the increased R s f value over the "natural succession" value (pink line) after 

year 15: however, the overall net effect is a habitat eco-currency debit over the period of 

20 years. Furthermore, the first 10 years sees a significant drop in eco-currency value 

for grizzly bears with full recovery not taking place until 15 years out. 

In this example, only one vegetation eco-type is modeled as it moves along the 

successional curve; in reality, many projects would have multiple genotypes within their 

boundaries. This would mean that multiple curves moving along the time axis with 

varying slopes would be involved. 1 1 4 This fact may considerably complicate the 

calculation. 

Further refinements to the system could be the use of mitigative tools that would act to 

adjust the RS T value by virtue of their management effect on humans similar to the 

system based on HE. For example, restricting access by gating a road into a site, 

providing extra patrols by conservation officers, and enforcing reduced speed limits 

would all effectively reduce the impact and ZOI of that road by virtue of reduced human 

use or greater law enforcement. This could be reflected in mitigation coefficients (see 

following Table). 

1 1 4 Rick Mace, interviewed by author, Calgary, Alta. n.d. 
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Example: Hypothetical Look-up Table for Mitigation Coefficients 

Linear 
Disturbance 

Mitigative Co-efficient Values Linear 
Disturbance Restricted Extra Reduced 

Feature Access Patrols Speed 
All-weather road 1.5 1.3 1.1 

Dry weather road 1.4 1.2 1.1 

Trail/seismic line 1.3 N\A N\A 

These mitigative coefficients could be applied to the R Sf calculation to adjust the 

probability value in a positive direction. 1 1 5 

The eco-currency value - credits and debits - for all projects within a BMU would be 

summed. As before, there would be a cap or allocation placed on each BMU for 

habitat debits at any given point in time and the total sum of all debits could not 

exceed that allocation. The allocation would be predetermined by the wildlife 

managers based on the existing R s f value for the BMU, the surrounding BMUs, and 

the current status of the regional grizzly bear population as determined from the 

FMF research. 

The numbers in the table are illustrative only and do not reflect any actual scientific finding. 
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4.3.1 Outstanding Issues: 

The following five questions are unresolved issues that would have to be addressed as 

part of any real implementation of the proposed RSf based credit system. 

1. How far into the future should the calculation be run? 

2. What confidence levels should there be in such a future projection? 

3. How should events such as wildfire be accounted for? 

4. How are improvements or refinements in the RSf calculation as a result of new 

research findings incorporated into the process? 

5. What are the rules for adjacent land areas, overlapping projects and project 

expansions? 

4.4 Alberta Landscape Cumulative Effects Simulator (ALCES) 

A L C E S is a STELLA™ based simulator model developed by Forem Consulting for 

modeling landuse practices and project long-term landscape effects. It has similarities 

to VORTEX, the model used by the Conservation Breeding Specialist Group (CBSG), 

a division of the Species Survival Commission (SSC) of the International Union for the 

Conservation of Nature (IUCN). VORTEX has been used in a series of workshops to 

undertake Population and Habitat Viability Assessments (PHVA) for endangered and 

threatened species around the world, including the grizzly bear in Alberta. 1 1 6 It is used 

for modeling extinction of a species under different scenarios, but has been described 

as useful for conducting sensitivity analysis. 1 1 7 

1 1 6 H. Vredenburg and F. Westley, "Interorganizational Collaboration and the Preservation of Global 
Biodiversty," Organizational Science 8 (4) (1997): 387. 
1 1 7 Shelley Alexander, interview by author, Calgary, Alta., n.d. 
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Likewise, A L C E S can be used to model future landscape scenarios and conduct 

sensitivity analysis of various land management prescriptions and operational practices. 

A L C E S can explore, track, and quantify such landscape management issues as: 

• landscape composition; 

• dynamic transformation such as forest age class structure caused by logging, fire, 

and other land use practices; 

• linear disturbances including ZOI buffers; 

• forest patch size distribution; 

• forest harvest levels and timber damage assessments; 

• wildlife population dynamics; and, 

• carbon pool dynamics. 

However, A L C E S is not a spatially explicit model so it does not provide spatial 

relationship descriptions of landscape elements. This spatial relationship data is 

required for conducting multi-variant analysis of landscape features and bear telemetry 

data, so A L C E S would not be suitable for developing and describing the actual grizzly 

bear habitat currency unit. It may, however, have potential to be used as the broader 

scale landscape accounting system that could use the HE or R Sf model outputs. The 

Alberta Government has committed to use A L C E S as part of its general land 

management process which is an even greater reason to explore the use of this tool in a 

credit-trading system. 
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4.5 Chapter Conclusions 

In this Chapter, I have offered two possible ways current modeling approaches, habitat 

effectiveness or resource selection functions, could be used as a basis to create an 

eco-currency unit for the Yellowhead grizzly bear conservation strategy. Landscape 

planners would use this unit for an accounting system that could serve to ensure no net 

loss of habitat in grizzly bear range. This could be done in a spatially explicit manner so 

as to take into account effects of fragmentation and patch dynamics. 

If the concept of the grizzly bear as an umbrella species is a valid one, then the 

eco-currency unit defined by some measure of grizzly bear habitat should have 

considerable strength as a landscape planning and wildlife management tool. 

While there are still several unresolved issues with either modeling approach, most of 

these are related to administration of such a system. I believe there is considerable 

merit in developing this type of landscape accounting system. It is part of the 

sustainable development mindset that attempts to incorporate the real cost of natural 

capital into our industrial society. 
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Chapter 5: Conclusions and Recommendations 

"The world will not evolve past its current state of crisis by using the same 

thinking that created the situation. " - Albert Einstein 

Chapter 1 posed three questions relative to grizzly bear conservation in Alberta: 

1. Can the "eco-currency" concept be used as a basis for developing a landscape 

accounting system for grizzly bear conservation? 

2. Can a credit system, modeled after an existing GHG-reduction scheme, be 

developed and used as a market-based approach to conservation of grizzly bear 

habitat? 

3. Can integration of these two concepts — eco-currency and credit trading — have 

application for the Yellowhead Grizzly Bear Conservation Strategy? 

While I have answered these questions specific to the Alberta context, they should also 

have much wider application and could conceivably be used anywhere in the world for a 

number of species. It has been suggested that this approach may be better suited to 

species that are much more predicable in terms of their specific habitat requirements.1 1 8 

For example, woodland caribou may be more suited to this approach. They are listed as 

an endangered species in Alberta and are currently the subject of intense, 1 1 9 although 

not very successful management actions. Their habitat requirements are much 

narrower and, therefore, more easily defined and modeled. On the other hand, they are 

1 1 8 Michael Robertson, interview by author, Calgary, Alta., n.d. 
1 1 9 Boreal Caribou Committee is one of two major collaborative initiatives to conserve caribou but 
caribou numbers continue to drop in Alberta. 
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not considered an umbrella species, which is the advantage of developing a system for 

grizzlies - it should capture many other species in the management net. It would 

become extremely complicated and probably impractical to have several habitat trading 

schemes for different species running on the same landscape at the same time. 

5.1 Eco-currency 

Chapter 2 dealt with the concept of eco-currency and examined its application to grizzly 

bear conservation. I believe I have demonstrated the concept of eco-currency; 

ecological service x unit area x time, is a relatively simple and straightforward one that 

should be readily transferable to grizzly bear conservation. The issue of defining the 

habitat credit unit is much more complex than the simple mass unit used in the GHG 

case study. There are several potential approaches to be used and the current work by 

Stenhouse et al. with resource selection functions appears to be especially promising. 

I stated that there were two criteria a habitat eco-currency unit would have to meet: 

1. be scientifically defensible and sufficiently robust to have wide general acceptance 

by researchers, regulators, managers, and end users; and, 

2. be reasonably simple to calculate and relatively low cost to generate. 

The first criterion is really a two part one - scientific defensibility does not necessarily 

translate into acceptance by users. At issue will be the perception so well expressed by 

Paul Paquet, a leading carnivore researcher with the World Wildlife Fund's Rocky 

Mountain Carnivore Project, at the steering committee meeting in Calgary, when he said 
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that "people should not confuse existence with persistence." I have experienced this on 

several occasions when giving conservation presentations to field employees who 

respond: "we see bears all the time, what's the big deal?" They see that bears exist in 

their area of operations so assume that populations are thriving. Perception today may 

not equate the future conditions. 

The second criterion, simplicity and low cost, would appear somewhat elusive at this 

point in time. Current modeling approaches require a large number of high-quality, 

spatially explicit data layers that can be costly to capture. The models that are being 

developed for grizzly habitat are still evolving and are not yet at the point of being 

applied with a high level of confidence. The process of scenario playing should be a 

collaborative one which tends to be time consuming and, therefore, can also be costly. 

I believe, however, as with most new technologies or systems, once the initial 

implementation "hump" is overcome, the ongoing costs and execution requirements tend 

to become just another aspect of good business practice. 

I do not believe that the major obstacle will be a technical one in terms of scientifically 

defining habitat. More problematic will be acceptance in the hearts and minds of 

land-use practitioners and frontline supervisors that these types of "ecological 

currencies" have as much real value as financial currency. This goes back to the 

discussion on full-cost accounting and natural capital. What is really being asked by 

utilizing this approach is to start integrating the value of our natural capital into our 

current value system. My experience in the oil and gas industry is that many people are 
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still a long way from understanding the need of this fundamental shift in our values and 

business processes. 

5.2 Credit-based Trading 

Chapter 3 looked at the success and shortcomings of an existing credit-based trading 

scheme for GHG reduction. I demonstrated that the same advantages and gains from 

using this approach to achieve an environmental air emissions target should have 

similar gains - and problems - when applied to a landscape environmental target. 

The issue of global vs. regional boundaries is a complicating factor but not an 

insurmountable one. The more difficult issue will be the same one current GHG-trading 

schemes are experiencing - the administration and rules by which these schemes will 

function. The system must be structured to give a level playing field to all users and not 

be unduly onerous or costly to administer. 

There are two other differences that will be unique problems to habitat credit trading. 

First, is the time scale for seeing a return on investment. GHG reductions are immediate 

and easily quantified if proper measurement protocol and instrumentation is in place. It 

is relatively easy to see year-on-year gains. Habitat on the other hand, generally takes 

many years to recover to optimal conditions, so gains here may not be realized for 

years, perhaps decades. This may be difficult to incorporate into most energy 

companies quarter-by-quarter or even annual planning horizons. It should, however, be 

quite compatible with the forest sector as their planning extends further into the future. 
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The second difference relates to the nature of habitat itself. Having large amounts of 

high-quality habitat does not guarantee that you will have a persistent population of 

grizzly bears. You are simply increasing the probability in favour of bears. The GHG 

situation is black and white - a facility flares or doesn't flare, it leaks methane or doesn't 

leak, it has emissions or not. It is a "yes/no" situation. It is not dealing with probability 

because the eco-currency unit is the very "commodity" you are measuring and 

controlling. The habitat unit on the other hand is really not the ultimate "commodity" of 

concern. Grizzly bears are. Maintaining habitat is a means to an end - maintaining a 

healthy and persistent population of grizzly bears. Acceptance of a system that is 

indirect may be more difficult to sell. 

5.3 Potential for the Yellowhead Framework 

Chapter 4 examined how two different approaches might be used to integrate the 

concepts of eco-currency and credit trading to create a hypothetical system. I 

concluded this Chapter by highlighting the unresolved issues with either of these 

approaches. I also suggested that the use of A L C E S might be more applicable at the 

regional level with the specific habitat models plugging into this larger scale system. 

Certainly the scenario playing that A L C E S provides should prove beneficial for 

optimizing any such habitat credit-trading system. 

In summary, I believe that while creation of a habitat credit-trading system has several 

layers of complexity and unresolved issues beyond the GHG example, there are enough 
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similarities to potentially use this approach for wildlife conservation. It is, therefore, my 

recommendation that: 

• The Yellowhead Grizzly Bear Conservation Strategy consider this proposal in more 

detail to see if a pilot test of this concept could be conducted within the mandate of 

the initiative. The framework document states: "Achieving the goals of this 

Framework may require the exploration of innovative approaches. Such approaches 

should use existing processes and the principles of sound science, review of 

evidence by principals, equity of treatment, and the use of socio-economic impact 

analysis.'*20 This is one innovative approach that should not be in conflict with 

existing legislation or regulations, which could be explored as a means to achieve 

the framework goal. 

BP's CEO in London, UK, Lord John Browne, has stated: "We (BP) can have a real, 

measurable and positive impact on the biodiversity of the world. " 1 2 1 If BP is to move 

ahead and attempt to fulfill this commitment, it must look at new and different ways to 

conduct its operations and track its "footprint." Therefore, I recommend that BP Canada 

Energy: 

• Attempt to develop the eco-currency concept for monitoring habitat loss. It will not 

on its own be able to use this for an internal trading system as it does with GHG but 

should be able to measure and, therefore, better manage the effects of its own 

operations in terms of habitat loss. This is a first step in achieving Lord John's stated 

120 

Yellowhead framework strategy document "Guiding Principles and Working Assumptions," 6. (See 
Appendix I.) 
1 2 1 Lord John Browne, BP Amoco Conservation Awards ceremony, 27 April 2000. 
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goal to have a real and measurable impact on the biodiversity of the world. If BP 

were able to use this concept in a proactive way, it would give considerable 

credibility to the high environmental standards the Company has set for itself. It 

would also serve to "raise the bar" for industry as a whole and perhaps encourage 

the step change required for the energy sector to become more sustainable. 
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Introduction 

The Alberta Government has recently completed the first step of a pilot project to build a 

strategy for grizzly bear conservation in the Yellowhead area of Northwest Alberta. This 

initial step consisted of engaging significant stakeholders in a participatory process to 

build a framework for a research initiative, various management plans, and operational 

industrial practices intended to achieve grizzly bear conservation. The stated goal of 

this project is: "to cooperatively manage for landscape and population conditions 

necessary to ensure the long-term persistence of a healthy population of grizzly bear 

within its current range in the Alberta-Yellowhead ecosystem." (NESERC, 2000). 

Does this framework represent a holistic, "ecosystem management" approach for the 

Yellowhead area, as well as a sound conservation strategy for grizzly bears? 

In this paper I will examine the Strategic Framework for Grizzly Bear Conservation in the 

Alberta Yellowhead Ecosystem. Specifically, I will evaluate its alignment with 

recognized ecosystem management principles. As a standard, I have chosen 

Grumbine's (1994) "ten themes of ecosystem management." These themes have been 

somewhat expanded and modified with input from various other ecologists and 

management practitioners (Bodkin, 1997; Jensen et al., 1996; Noss and Cooperrider, 

1994; McCormick,1999; Perry and Amaranthus, 1997; Yaffee, 1999). 

The analysis of the framework should answer the following questions: 

1. Does the Strategic Framework for Grizzly Bear Conservation in the Alberta 

Yellowhead Ecosystem conform to recognized ecosystem management principles? 

2. What are the framework's primary, potential strengths in terms of ecosystem 

management? 

3. Are there areas of non-conformance between the framework and the standard, and 

how significant might these "holes" be? 
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Ecosystem Management: General Principles 

According to Grumbine, (1994, 1997) there are ten dominant themes of good ecosystem 

management that appear throughout the literature. As a model for an ecosystem 

management standard, I have summarized a synthesis of the works of Grumbine and 

other authors previously mentioned, as follows: 

1. Hierarchical or "systems" context 

• Thinking in a holistic, contextual or "big picture' manner. 

• Consideration of multiple biotic levels - genetic, individual, population, 

communities, landscapes. 

2. Ecological vs. Political boundaries 

• Looking beyond administrative and jurisdictional boundaries of regulatory 

agencies. 

• Eco-regions and other natural landscape boundaries. 

• Consideration of multiple spatial and temporal scales, and boundaries. 

• Recognition of the dynamic nature of ecosystem boundaries. 

3. Ecological Integrity - the "modified rivet" hypothesis122 

• Maintaining ecological processes -(i.e., nutrient and water cycling, disturbance 

regimes, post disturbance recovery, biological legacies.} 

• Differentiate between native species populations vs. introduced or exotic 

species. 

• Maintain viable population levels - develop impact thresholds. 

• Maintain indigenous species and community diversity. 

• Maintain genetic diversity. 

• Develop long term management goals and objectives. 

The rivet hypothesis uses the analogy of an aircraft as the ecosystem and the rivets as ecosystem 
components in terms of species. How many rivets can be removed before the aircraft falls out of the air 
equates to how many species can be removed before an ecosystem "crashes." The modified rivet 
hypothesis suggests not all species are critical to ecosystem function due to redundancies, but many are. 
What these critical thresholds may be is largely unknown. 
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• Representation of ecosystem types across their natural range of variation. 

• Recognition of ecosystem trajectories and interrupted successional changes. 

4. Data Collection to include: 

• biotic and abiotic; 

• cultural and social; 

• historical; and, 

• economic. 

5. Monitoring 

• Stages of a monitoring program to include: problem scoping, objectives, 

system model, indicators, sampling design, field collection, data analysis, and 

feedback. 

• Monitoring for effectiveness vs. implementation vs. validation. 

6. Interagency and stakeholder cooperation 

• Utilize an interdisciplinary and interactive approach. 

• Identification of stakeholders with participatory decision making. 

7. Humans embedded in Nature 

• Identify functional limits of the ecosystem. 

• Consider humans as an ecosystem perturbation. 

• Determine human needs and constraints. 

8. Adaptive Management 

• Research results as a direct driver to management planing. 

• Use a continuous improvement cycle - plan/execute/monitor/evaluate/adjust. 

• Include risk assessment of management actions. 

• Pilot scale actions and field trials with adequate controls. 

• Use simulation modeling for guidance and sensitivity analysis. 

• Determine the requirements of "target entities" for conservation. 

9. Organizational Change 

• Establish partnerships and networks with stakeholders and others. 

• Re-focus from a production to a protection mind-set. 
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• Sharing of information, knowledge and data. 

• Develop an independent audit process to validate results. 

• Processes should be transparent and communications timely. 

• Increased the facilitation role of managers. 

• Have an open, "systems re-engineering" mind-set. 

10. Values 

• Have both anthropocentric and bio-centric values as drivers. 

• Take into account political considerations as well as technical facts. 

• Recognize the need for human manipulation and behavioural changes. 

• Use economic and "economic" analysis. 

• Include social and cultural values. 

• Recognize that value based decisions maybe converted into technical ones. 

In summary, any management process or system that can incorporate these ten themes 

in a meaningful way can, by definition, be considered a true ecological management 

framework. 

Using this as a standard of comparison, let us now see if the newly constructed 

"Strategic Framework for Grizzly Bear Conservation in the Alberta Yellowhead 

Ecosystem" can be considered an ecological management system. 

Analytical Methodology 

The methodology for conducting the analysis of the framework is in the form of a simple 

comparative. A summary list of the ten themes and sub-themes were entered in the first 

column of the matrix. The framework was then read and reread so as to extract the 

corresponding objective, goal, guiding principle, or work plan item, that supports the 

specific theme. This text with page number was entered into the left hand column of the 

matrix in regular font. (The document has no section numbers at this time, a complete 

copy of the framework can be found in Appendix II.) Sub-themes which had no or little 

supporting text were considered a non-conformance with the standard. A brief 
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explanation of these non-conformances appears in italicized font with a shaded 

background. 

Components of the framework that are judged to be the most significant in terms of 

supporting grizzly bear conservation are marked with a green "flag" in the page number 

column of the matrix. Those areas considered significant non-conformances with the 

standard are flagged in red. Areas where non-conformance was minor or partial, or 

where there were insufficient details to judge conformance, were yellow flagged as 

potential non-conformances. 

Analytical Results 

The determination of significance is based on expert opinions (Herrero, 2000; Gibeau et 

al., 1996) as well as my own personal observations 1 2 3 and experiences, as a 

stakeholder representative during the framework building process and as a participant in 

other multi-stakeholder decision making processes. 

Significant Supporting Text (green flagged) 

The following text or components of the framework have been identified in the matrix as 

giving significant support to critical aspects of the standard. In other words, these 

sections are judged to be the most critical of the framework that will support or facilitate 

grizzly bear conservation. As has been previously stated, grizzly bear conservation will 

inherently help to achieve true ecosystem management because of the "keystone 

species" and "umbrella species" role that grizzly bears are believed to play. 

1. The framework is part of a cascading planning strategy from the Provincial, to 

regional, to sub-regional, to local levels. (Appendix I, page 1) 

As an employee of BP Amoco Petroleum Company, I have been involved in a number of inter 
industry and government working groups, as well as dealing with a variety of stakeholders during various 
construction and reclamation projects. I represented BP Amoco during the framework building process. 
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• My personal experience with both government agencies and corporate entities, is 

that without a clear line of sight between high level policy, regional or departmental 

strategic planning, and local level implementation, any new initiative or plan has only 

a marginal chance of success. Government legislation and regulations, 

management policy, regional directives, and operational guidelines must all be 

aligned to be mutually supportive and give clear direction to end users. 

2. Framework goal - "manage for... persistence of a healthy population of grizzly bears 

within its current range . . . " (Appendix I, page 2) 

• Without this very fundamental goal to focus the entire process, the framework would 

be an initiative in search of a meaning. Every subsequent study, plan, or 

management action within the framework must point to this goal. This statement 

makes it clear that grizzly bear conservation is not simply one of a number of 

management objectives of the framework, but the goal or objective of the framework. 

3. The framework identifies five critical landscape conditions necessary for grizzly bear 

persistence. These are habitat effectiveness, habitat connectivity, security, total 

human caused mortality, and road density. (Appendix I, page 2) 

• Several writers (Benn et al., 1998; Gibeau, 1996; Herrero, 2000; Jalkotzy, undated) 

have identified these five conditions as critical to ensuring grizzly bear conservation. 

These are concrete, measurable parameters that can operationalize the scientific 

research on grizzly bears. Unless the science can be turned into on-the-ground 

action by the stakeholders, conservation will remain purely a academic exercise. 

4. "priority... given to develop landscape condition targets ... through the Foothills 

Model Forest Grizzly Bear Research Program . . . " (Appendix I, page 2) 

• This will be one of the first times that a research program will be directed by, and 

feed directly into a management planning process in a cyclic manner. (Herrero, 

2000) This is seen as a critical requirement to validate landscape targets which are 

the heart of the conservation strategy. Several stakeholders expressed the opinion 
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that without this validation, importing data from other regions and studies to set 

landscape targets will not be supported (personal observation, October 21, 2000). 

5. Collaborative participation by Federal Government (Jasper National Park) and 

Provincial Governments (Lands and Forest Service, Natural Resource Service, 

Environmental Services, Energy and Utilities Board, Alberta Food and Rural 

Development, Alberta Resource Development, Alberta Economic Development) in 

the management process. (Appendix I, page 3) 

• The scale and degree of participation by the various regulatory agencies is a 

fundamental requirement to manage such a wide ranging species as grizzly bear 

(NESERC, 2000). The potential of the framework to succeed would not be possible 

without this collaborative arrangement. 

6. "management is better achieved through cooperative arrangements involving all 

stakeholders." (Appendix I, page 3) 

• Virtually every case study I encountered in the literature where multiple interests 

were involved, stated that the successful implementation of an ecosystem 

management process requires the active involvement of all significant stakeholders. 

Significant Non-conformances (red flagged) 

The following non-conformances between the framework and the standard have been 

identified in the matrix. 

1. The framework commits to using "existing administrative mechanisms" and to 

"honourexisting commitments ... "(Appendix I, pagel) 

2. "... goals of the framework will be achieved through the use of existing administrative 

mechanisms such as Parks Management Plans, Forest Management Agreements, 

hunting regulations, Alberta Environmental Protection and Enhancement Act, ..." 

(Appendix I, page 4) 
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3. "This framework does not alter current policies and procedures for new industrial, 

recreational or other developments." (Appendix I, page 4) 

• All three of these non-conformances appear in sub-themes of the EM standard and 

relate to the implementation of the framework. These sub-themes are; 

=> looking beyond administrative and jurisdictional boundaries, 

=> have an open, "systems re-engineering" mind-set, 

=> recognize the need for human manipulation and behavioural changes, 

If the framework is to achieve its goal to "ensure the long-term persistence of a 

healthy population of grizzly bears," then a fundamental shift in how landscape users 

conduct their business is required. Current regulations and administrative processes 

tend to operate in "silos." That is, each industry or user group tends to be regulated 

without sufficient consideration that other users are also impacting the landscape. 

Cooperation between users is ad hoc and not systematic. The paradigm shift 

required should integrate all industrial users so plans, field operations, programs, 

and support functions are viewed as a collective human perturbation on the 

landscape and not as singular, unrelated impacts. It does not logically follow how 

the framework is to make this paradigm shift by using the same old administrative, 

policy, and regulatory tools. 

The introduction of the framework states that this is a "bold initiative," but the 

initiative is in grave danger of quickly stalling if participants are resistant to 

considering fundamental changes to existing processes. 

4. "[landscape] threshold values must be flexible enough to adapt over space and over 

time to the multiple use land base . . . " (Appendix I, page 3) 

• This statement suggests that the landscape thresholds - which represent the 

minimum biological requirements for grizzly bears - may be superseded by other 

more instrumental "production" values such as timber, oil and gas, and mining. 
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Houck (1998) suggests first the needs of the ecosystem must be determined and 

then human activities constrained or managed so as not to exceed these needs. 

Therefore, this statement should be reversed; multiple land use practices should be 

flexible enough to adapt over space and time to landscape threshold values required 

for grizzly bear conservation. 

5. To date, only industrial, disposition holders have had significant input into the 

process. (Appendix I, page 3) 

• The framework has mostly been crafted by industry disposition holders and 

government regulators. While other groups have had some input in the early stages 

of the process (NERSERC, 2000) completion of the framework document was only 

done with industry representation. In addition, the Stakeholder Forum, which is to be 

the primary mechanism for non-disposition holder groups to participate, has yet to 

convene. Furthermore, the Regional Carnivore Management Group which will be the 

primary advisor body to the North East Slopes Environmental Resource Committee, 

will have only industry representation. Thus, there is in effect a two tiered system; 

disposition holders will play a primary role, and non-disposition holders (NGOS, First 

Nations, recreational users) will play a secondary role. This structure may give the 

appearance of a process controlled by industry without sufficient opportunity for input 

by other interest groups. This may serve to undermine or discredit the process in the 

eyes of the public. 

6. There is no specific mention of plans to develop a communication strategy. 

(Appendix I, page 4) 

• Greenaway (2000) has suggested that failure to have a well developed 

communication strategy can be a major barrier to ecosystem management being 

understood and accepted by participants as well as the public at large. The Regional 

Carnivore Management Group does not have communication listed as one of their 

mandate items. This is particularly important in a pilot or trial process, as the results 
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of the framework may have a much broader application than just the Yellowhead 

area. 

Cautions (yellow flagged) 

The following text (or lack there of) are noted as "cautionary" items only. Most of these 

may represent a level of planning detail that is premature within the scope of a high level 

framework document. Non-the-less, they are potential non-conformances if overlooked 

or given inadequate consideration during the follow up planning activity. 

1. Alberta Economic development is a participant but as yet there is no mechanism to 

integrate social and economics into the framework. 

2. "Priority... given to develop landscape condition targets ... over the next 

three years . . . . " Will this be soon enough? What will happen in the interim? The 

framework does not address these questions. 

3. As of yet there is no defined mechanism designed to accomplish the linkage with the 

other research initiatives underway. 

4. Social considerations are mentioned but no specific valued social components 

(VSCs) are identified, or a process to determine this. 

5. The need for economic consideration is mentioned but no specific data requirements 

have yet been identified. 

6. Other than a brief mention of caribou, grizzly bears are the only specific valued 

ecosystem components (VECs) identified. Are there other functional limits of the 

ecosystem that may be overlooked by focusing only on grizzly bears? 
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7. No definition of adaptive management is given. This phrase may be construed to 

mean different things and it would be helpful to define it in the glossary. 

8. There is no specific educational component to the framework. 

Analytical Summary and Conclusions 

A comparative analysis of the framework vs. the standard as listed in the matrix, 

suggests the framework conforms with the ecosystem management standard in most 

respects. In fact, it appears exceptional in this regard as there are many overlapping 

and mutually reinforcing statements in the various framework sections. It is clear that 

most of the sub-themes are addressed. An assessment by Dr. Stephen Herrero, one of 

the worlds most eminent grizzly bear experts and a participant in the framework process 

expresses the opinion that "[the framework] "represents significant progress and 

continuing potential toward addressing adverse cumulative effects of various industrial 

and recreational landscape uses," and that "significantprogress has been made in 

evolving the draft strategic framework." (Herrero, 2000). My analysis would largely 

agree with this statement. Certainly the framework is very far ahead of current multiple 

use policy with respect to ecosystem management. 

There are, however, some non-conformances I have identified four of which could be 

serious obstacles for the successful implementation of the framework. 

1. Framework statements and principles that do not encourage the consideration of 

new ideas, processes, regulations, or policies. Adherence to existing processes 

alone will not achieve the goal of this framework. My perception as a participant in 

the process is that many stakeholders wish to maintain the status quo with respect to 

regulatory processes, and are willing only to "tweak" the existing system using small, 

incremental changes. Fear of change was evident in the tone and substance of 

some discussions. I do not believe incremental change will be sufficient to achieve 
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the framework goal and a way of dealing with this "fear of change" must be 

addressed by the management team. 

2. Text that suggests production values may supersede the required landscape 

threshold values to be established for grizzly bears. The "multiple use" concept that 

currently guides most natural resource policy, considers resources primarily as 

products for human consumption. Ecosystem management must consider resources 

as valuable because of their contribution to the natural dynamic processes that are 

continually occurring. Even if one was to set aside the inherent value of grizzly bears 

and view their conservation simply as a tool to manage the broader ecosystem, then 

it is imperative that their critical needs - the landscape threshold targets - have 

priority over "product" production. 

3. A two-tiered system for the participation of stakeholders. It can be argued that those 

stakeholders with a financial commitment and ongoing operations in the area 

(i.e., industry), should have a greater degree of say in the process as they will be the 

most immediately impacted by the framework; however, unless these stakeholders 

obtain support from other users, the stage will be set for conflict and derision. I 

believe at a minimum it is important that the Stakeholder Forum referred to in the 

framework be convened in the very near future and the viewpoints of these 

participants be incorporated into the process in a meaningful way. 

4. Lack of a provision to establish a communication strategy. While this may seem a 

small point, Greenway's experience (2000) has shown that it can be a major source 

of confusion and conflict. This is particularly important for a pilot project that may 

serve as a model for other areas of the province. 

Perhaps most significant of all from an implementation perspective, is that at this point in 

time, the framework is a potential and nothing more. There has been no on the ground 

changes made with respect to grizzly bear conservation, and until this happens, the 
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framework is just a good concept. In fact there is significant risk that this plan will not 

succeed. As mentioned, there are major administrative, political, and behavioural 

obstacles to overcome. There are many stakeholders involved who have not worked 

together before and some that have were in adversarial roles. Not all stakeholder 

groups, such as First Nations, have participated. One stakeholder representative even 

questioned the need for grizzly bear conservation, (personal observation, July 19, 

2000). Several industrial participants are in direct competition with each other and the 

nature of some industries, such as oil and gas exploration, does not easily lend itself to 

long term planning. 

Even with a well designed ecosystem management framework now in place, only if all 

participants are fully engaged and are earnest about the need to conserve grizzly bears, 

whether for intrinsic or instrumental reasons, will this initiative succeed. It took almost 

two years and many drafts just to arrive at an acceptable framework document, even by 

limiting stakeholder input. Will the participants be able to agree on the target landscape 

conditions within the three year time frame? Will they be able to effectively work 

together to implement on the ground changes required to meet the targets? Whether 

participants have this commitment remains to be seen. 

My expectation is that the framework was relatively easy to achieve compared to the 

changes and consensus that will now be needed within the framework to achieve the 

goal of grizzly bear conservation. 
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1. Hierarchical or "systems" context 
Holistic, contextual or "big picture', thinking GPWA #6 refers to sustainable development 

Framework is part of a cascading planning strategy from the Provincal, to regional, to sub 
, to local level. 

"Policy direction is provided by Alberta's Commitment to Sustainable Resource and 
Environmental Management."  
Alberta is developing a regional resource management strategy. 
"Alberta's committment to Canada's biodiversity strategy.' 

• Multiple biotic levels - genetic, individual, populations, 
communities, landscapes 

Framework focus is on grizzly bears as a population but notes other initiatives (caribou) a: 
well. It also identifies landscape conditions required by griz. bears. 

2. Ecological Vs. Political boundaries 
Administrative and jurisdictional boundaries 

map 
The pilot project area crosses several provincial jurisdictions as well as a federal one 
(Jasper National Park)  

14 Collaborative participation by Federal gov.(JNP) & prov. gov. (LFS, NRS, EUB, AFRD, ARt 

Ecoregions and other natural landscape boundaries 

Alberta Economic development is a participant but as yet there is no mechanism to 
integrate social & economics into the framework. 

map 

Commits to using "existing administrative mecha and to "honour existing 
commitments." This may hamper frameworks ability to be adaptive. 

The pilot area+C37 includes at least 3 ecoregions; boreal forest, foothills, Rocky mountain^ 
Multiple spatial and temporal scales 

"Priority...given to develop landscape condition targets...over the next three years.. 
initiatives must operate at a variety of appropriate spatial and temporal scales...: 

There are linkages to other research initiatives at the continental, regional, subregional anjl 
landscape scales.  

Recognition of dynamic nature of boundaries 
As of yet there is no defined mechanism of how to accomplish this linkage 
study area boundary will be flexible enough to accommodate the spatial scale at which 

grizzly bear populations function." 
3. Ecological Integrity - the "rivet" hypothesis 

Maintaining ecological processes - i.e. nutrient cycling, 
disturbance regimes, recovery, biological legacies, 

GPWA #6; "maintain landscape structure and functions at a variety of scales.. 

Native species populations vs introduced or exotic species 2,5 Assumes grizzly bears have an umbrella species and indicator species function 
Consistently mentions maintaining species diversity 

Maintaining viable populations levels - thresholds framework goal - "manage for...persistence of a healthy population of grizzly bears within 
current range..."  
Identifies 5 critical landscape conditions; habitat effectiveness, connectivity, security, total 
human caused mortality, and road density.  
"There is some urgency [to act]" 
Specifies effective landscape conditions in 4 alpine passes be maintained. 
Prov. gov, policy statement is to increase griz bears to 1000 animals 

• Maintaining indigenous species & community diversity 

• Maintaining genetic diversity 

Grizzly is indigenous. Its "umbrella" should include many other indigenous species. 
Is the umbrella concept sufficent? Should other carivours be included? 
Genetic diversity is recognized by the need for habitat connectivity as one of the threshold] 
targets to be developed  

Long term management goals and objectives 11 "initial framework is intended for a 10 year period with optional renewals. .' 

Representation of ecosystem types 
Isa 10 year life frame long enough? 
Geographical area of framework transcends ecosystem types 

Recognition of trajectories and interrupted succession changes Conditions may approach or diverge from some or all of the targets at different points in 
time and at different locations on the landscape." 

4. Data Collection 
Biotic & abiotic "priority...given to develop landscape condition targets...through the Foothills Model Fores] 

rizzly Bear Research Program." 
Addresses the need for "quantitative threshold values" & "baseline enumeration" 

Cultural & social Mentions social considerations but no specific VSCs or process to 
No mention of historical data but this may be part of "baseline enumer, Historical 

Economic 
The need for economic consideration is mentioned but no specific data requirements 

5. Monitoring [suitable landscape targets],..require continual monitoring and evaluation." 
Stages: problem scoping, objectives, system model, indicators, 

sampling design, field collection, data analysis, feedback 
GPWA # 2; "goals are best accomplished through...accurate, thorough and peer review 
research..." 

10 
A/o definition of monitoring is given. This may be details left for research fòrum. 
RCMG is to "recommend a data monitoring program & criteria to measure progress.' 
Mentions the use of "state indicators" 
[targets...require continual monitoring and evaluation.' 

Effectiveness vs implementation vs validation type monitoring Type of monitoring not specified, these may be details for the Research Forum 
GPWA# 9;" Harmonization of federal and provincial bear management efforts 6. Interagency & stakeholder Cooperation 

GPWA = guiding principles and working assumptions 
App = Appendix Page 1 EVDS 683.18 



Interdisciplinary approach 

Stakeholder identification & participatory decision making 

10 

Collaborative participation by Federal gov.(JNP) & prov. gov. (LFS, NRS, EUB, AFRD, ARt 

GPWA # 1 ; "Government agencies...provides the context for industrial, tourism, 
government, aboriginal peoples and other stakeholder interests to plan, develop, impleme|i 
and manage activities..."  
'...imperative that governments al all levels work with other land users.. 
Alberta and Jasper National Park Inter-Agency Agreements 
GPWA # 2; "goals are best accomplished through...participatory decision making. 
"management is better achieved through cooperative arrangements involving all 

11 stakeholders." 
Stakeholder Forum is to capture other stakeholder concerns 
To date only industrial (disposition holders) have had a significant input into the process. 

7. Humans embedded in Nature 
Identify functional limits of the ecosystem "Suitable landscape conditions" recognize needs of grizzly bears. 

Are there other+C76 functional limits that may be overlooked by focusing only on grizzly 
bears? 

Humans as an ecosystem perturbation 

Human needs and constraints 

8. Adaptive Management 

"...species is sensitive to human caused stresses. New.industrial developments...are 
increasing these pressures and stresses."  
"threshold values must be flexible enough to adapt over space and over time to the 
multiple use land base:." This suggests thresholds may be subservient to instrumental 
"production" values. 

GPWA # 2; "goals are best accomplished through, adaptive management. 
• Research that directly inputs to management plans 

10 Research Forum to be established to "provide scientific advice .design and delivery of 
supporting research.. 

10 Section on Research Support outlines this aspect of the framework in a positive way 
Plan \ execute \ monitor \ evaluate \ adjust - continuous 

improvement cycle 
No definition of adaptive management. 

Include risk assessment of actions Not mentioned in framework document but maybe detail for research forum. 
Pilot scale actions and field trials with controls Pilot projects are now being initiated to develop a planning methodology." 
Simulation modeling for sensitivity analysis 10 Developing tools including ...models..." 
Determine the requirements of "target entities" for conservation "Suitable landscape conditions" recognize needs of grizzly bears. 

9. Organizational Change ..a bold, coordinated approach to management is necessary. 
Partnerships & networks 

App5 

"Framework will occur under the guidance of the Northern East Slopes Environmental 
Resource Committee" (a collaboration of municipal an provincial regulatory agencies) 
The framework was developed with the input of a number of stakeholders. 

10 "Foothills Model Forest is an independent corporate partnership. 
"Funding formulas will be developed in the work plan to define these sharing 
arrangements." 

Re-focus from production to protection mindset primary consideration of the government is to ensure that wildlife populations are protected 
from severe decline..." 

"Maintenance of ecological integrity ...shall be the first priority..." (Nat Parks Act)+C40 
Information sharing 10 
Independent audit process 10 

RCMG is to "recommend a data management and sharing protocol." 
Research will "be recognized as authoritative within peer circles 

Transparent processes & communication 10 RCMG research support program to "be open to the public." 
No mention of a communication strategy 

Facilitation role of managers 
App5 Actions of managers to date in developing this framework have been strongly in the 

facilitation role. A professional, independent facilitator was also used. 

Continuous improvement \ systems re-engineering mindset 
GPWA#1 "Gov agencies must provide nessesary leadership." 
'goals of the framework will be achieved throught the use of existing administrative 
mechanismssuchas Parks Management Plans. F MAS, hunting rags, AEPEA," 
GPWA #S "may require exploration oí innovative approaches 

10. Values 
Both anthropocentric and biocentric views as drivers 
Political consideration Vs technical facts 

natural resources will be managed to provide a range of products and values.' 

Human manipulation & behavior change 
Strategy is linked with other policies, initiatives, and planning activités. 

Economic & "eco-nomic" analysis 

: "This framework d+C66oes not alter current bolides and procedures for new industrial, i 
recreational brother developments" 
There is no specific educational component to the framework 
"will integrate all ecological, social and economic values to develop...objectives." 

."approaches should... use socio-economic impact analysis ' 
Recognize the economic benefits of grizzly bear conservation in instrumental terms 

Includes social and cultural values Social \ cultural values not specified, but VSCs may he identified at Stakeholder Forum 
Converting value based decisions into technical based ones Lack of intrinsic value of the grizzly bear by some participants may stow the process 

GPWA = guiding principles and working assumptions 
App = Appendix Page 2 EVDS 683.18 



A New Paradigm in Grizzly Bear Management: 
Using Market Forces to Conserve Habitat 
Pefer Zimmerman Appendix I 
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Executive Summary 

Grizzly Bear Conservation in the Yellowhead Ecosystem - A Strategie Framework (the 

Strategie Framework) describes a collaborative approach between Jasper National Park and 

Alberta Environment for the conservation of grizzly bears in the Alberta-Yellowhead 

ecosystem. It describes the goals and objectives, the guiding principles and working 

assumptions and consultation process used to establish support among industry and other 

stakeholders for the Strategic Framework. The implementation mechanisms are described 

together with a 5-year research program that was established to support the management 

goals. 

Grizzly bears are considered an excellent indicator of ecosystem integrity. The species is 

wide ranging and is sensitive to development and other human use pressures. Grizzly bear 

populations often range across multiple jurisdictions and an integrated management approach 

is required to ensure their long-term persistence. To date, management of grizzly bears in the 

Canadian Rockies has focussed on research to learn more about the species and its habitat 

and behaviour. The Strategic Framework strives to translate the data collected from 

intensive research programs into management objectives that will help to ensure the 

continued persistence of the species. 

The Strategic Framework was developed over a two-year period in full consultation with 

government, industry and public stakeholders in the study area. The document commits to 

the establishment of suitable landscape conditions, which will need to be met to ensure the 

continued presence of grizzly bears on the landscape. These landscape conditions will be 

developed based on research currently being carried out in this area and vetted by a Regional 

Carnivore Management Group (RCMG), which will include representation from government 

and industry. The RCMG will be responsible for implementing the management directions 

outlined in the Strategic Framework and submitting them for approval and adoption by land 

and resource managers in the region. Through this process, the continued collaboration of all 

partners in the management of this species will be ensured. 

The Strategic Framework is a long-term management strategy, which will incorporate and 

adapt to new information as it becomes available from research programs and other sources. 



Introduction 
It is widely recognized that the grizzly bear is an important indicator species of the ecological health 
of a natural system. It is also recognized that maintenance of conditions favourable for this species 
will result in conditions beneficial to a wide range of other wildlife. Generally, grizzly bear 
populations have declined over time in North America and, while healthy populations still exist in 
western Canada, the species is considered vulnerable. The grizzly is widely seen as a symbol of 
Canadian wilderness and is a focus of public scrutiny (Barrett, 1998). As human use demands 
increase on the landscape, it is imperative that governments at all levels work with other land users to 
ensure the persistence of the species. 

There is some urgency in putting a more coordinated management program in place in the Alberta 
Yellowhead Ecosystem. The region is thought to have approximately 30% of the provincial grizzly 
bear population. The current population status of the species in the region is not well known and 
regional habitat conditions need to be confirmed. The species has low resilience to population and 
habitat pressures and is sensitive to human caused stresses. New and expanding industrial 
developments, human settlements and recreational use in the region are increasing these pressures 
and stresses. Significant investments in time and money are necessary to collect quality scientific 
information. For all of these reasons, a new bold, coordinated approach to management is necessary 
if we are to effectively manage the ecological needs of grizzly bears. 

Purpose of the Strategic Framework 
The Strategic Framework recognizes that the conservation of the grizzly bear requires a cooperative 
approach by all land and resource managers, disposition holders and stakeholders. Such cooperative 
initiatives must operate at a variety of appropriate spatial and temporal scales over a large regional 
landscape. 

This document: 
• establishes the framework of cooperation between Alberta Environment and Jasper National Park 

to achieve grizzly bear conservation in the Alberta Yellowhead Ecosystem, which is defined in 
Figure 1; 

• provides the context for specific mitigation, enhancement and research programs implemented at 
smaller scales to contribute to long-term grizzly bear conservation; and 

• provides mechanisms that will ensure effective involvement of provincial disposition holders and 
non-disposition holder interests in achieving the overall goals. 

Benefits 

The primary beneficiary of a cooperative approach to grizzly bear conservation is the species itself 
through the maintenance of bear habitat in the region. Because of the grizzly bear's position as an 
umbrella species, there will be benefits to other species and therefore to the overall goal of 
biodiversity conservation. 

The Alberta Yellowhead Ecosystem has many industrial land users and will likely attract new users 
in the future. A key ingredient in maintaining or gaining public acceptance for new and expanded 
developments will be our ability to maintain a healthy and functional ecosystem across the regional 
landscape. Demonstrated leadership by government, industry and non-industry interests towards 
achieving this common goal will benefit those particular interests whether it is in public forums, in 
the marketplace or corporate boardrooms. This will place Alberta in a stronger and more competitive 
position in world markets. 
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Through a cooperative approach, the Strategic Framework provides an opportunity for government, 
industry and others to achieve grizzly bear conservation at reduced long-term cost. Because of the 
wide-ranging nature of the species, effective management is better achieved through cooperative 
arrangements involving all stakeholders. Further benefits will also be evident in the form of 
addressing regulatory requirements such as environmental impact assessments, management plans 
and approvals. 

The benefits, tasks and costs must be shared equitably among all constituencies. Funding formulas 
will be developed in the work plan to define these sharing arrangements. 

Guiding Principles and Working Assumptions 

The following principles and working assumptions are consistent with the Alberta Government's 
environmental, social and economic direction outlined in its Commitment to Sustainable Resource 
and Environmental Management. They are intended to govern specific cooperative grizzly bear 
conservation activities undertaken by land managers, partners and stakeholders within the Strategic 
Framework. 

1. Government agencies must provide the necessary leadership through mutual commitment to 
sustainable and integrated land use management within the regional ecosystem. This leadership 
provides the context for industrial, tourism, government, aboriginal peoples and other 
stakeholder interests to plan, develop, implement and manage activities to conserve carnivore 
populations and habitat conditions while accommodating a diverse range of land uses on a 
sustainable basis. 

2. Grizzly bear conservation is part of an overall integrated resource management strategy rather 
than a stand-alone program. Both initiatives recognize that achieving environmental, economic 
and community goals are best accomplished through integrated resource management based on 
the following principles: 
• stewardship and wise use of resources; 
• accurate, thorough and peer reviewed research information; 
• communication, understanding and participatory decision-making; 
• public and staff understanding; 
• processes and plans to develop coordinated objectives; 
• cooperative partnerships and the willingness among stakeholders to succeed; 
• adaptive management techniques for evaluation and improvement; and 
• recognition of uncertainty and the need to maintain future options. 

3. Jasper National Park and Alberta Environment have the mandate and are accountable for the 
management of wildlife within their respective jurisdictions. Each agency remains solely 
responsible and accountable for management decisions within their respective jurisdictions. 

4. This Strategic Framework is not intended to imply authority or right of involvement of the 
federal government in provincial decision-making outside those triggered through the Canadian 
Environmental Assessment Act. 

5. This Strategic Framework does not alter current policies and procedures for new industrial, 
recreational or other developments nor does it alter the Alberta government's policy to honour 
existing commitments. Achieving the goals of this Strategic Framework may require the 
exploration of innovative approaches. Such approaches should use existing processes and the 
principles of sound science, review of evidence by principals, equity of treatment and the use of 
socio-economic impact analysis. 
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6. Sustainable development refers to development that ensures that the use of ecological resources 
and ecosystems today does not damage prospects for their use by future generations (Canadian 
Council of Resource and Environment Ministers, 1987). It is based on resource uses that 
maintain landscape structure and functions at a variety of spatial scales over a long period 
recognizing the natural dynamics of the ecosystem. 

7. No one organization can achieve the goals alone. Equitable financial and in-kind contributions 
by all Strategic Framework stakeholders is necessary. 

8. Development of suitable landscape conditions for grizzly bear conservation will be based on 
research conducted in the Strategic Framework area, will consider the best scientific information 
available and must be applied in an adaptive manner. 

9. Harmonization of federal and provincial bear management efforts is required. 

10. Communications must be maintained with all land users to ensure effective participation in 
Strategic Framework implementation. 

11. Implementation of this Strategic Framework must reflect an orderly transition from present 
practices to those necessary to meet grizzly bear conservation goals and that this transition will 
occur over space and time. 

Goal 

The goal is to cooperatively manage for landscape and population conditions necessary to 
ensure the long-term persistence of a healthy population of grizzly bears within its current 
range in the Alberta Yellowhead Ecosystem (Figure 1). This implies a biologically appropriate 
population size and distribution in order to minimize the risk to survival and maximize the 
probability of persistence of grizzly bears. 

The goals of the Strategic Framework will be achieved through the use of existing administrative 
mechanisms such as Park Management Plans, Forest Management Plans, hunting regulations, Forest 
Management Agreements, Lease and Alberta Environmental Protection and Enhancement Act 
approval terms and conditions and requirements for environmental impact assessments. 

Definition of Area 

The landscape context for the Strategic Framework for grizzly bear conservation is the western 
portion of the Northern East Slopes Region including Jasper National Park, a total area of 41,000 
km2 (Figure 1). This area is referred to as the Alberta Yellowhead Ecosystem. With the addition of 
membership from Jasper National Park, members of the extended Environmental Resource 
Committee (ERC) have authority for land and resource management over this entire area (refer to 
principle 3 on page 2). Definition of this landscape scale area provides greater flexibility to manage 
land use disturbances over space and time. For research purposes, it is recognized that the study area 
boundary will be flexible enough to accommodate the spatial scale at which grizzly bear population's 
function. 
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Government of Alberta Policy Context 

The Strategic Framework exists within and takes direction from several other policies and initiatives 
of the Government of Alberta. Overall policy direction is provided by Alberta's Commitment to 

Sustainable Resource and Environmental Management (Government of Alberta, 1999). The 
document reconfirms the government's commitment to sustainable development and describes 
Alberta's approach to sustainable resource and environmental management. It also provides the 
umbrella direction for programs such as Alberta's commitment to the Canadian Biodiversity 
Strategy, the Alberta Forest Legacy and Alberta Special Places. These initiatives recognize the need 
to balance opportunities for growth with the need to preserve and maintain a healthy environment for 
future generations. A consistent theme in all of these documents is that species diversity will be 
maintained and that natural resources will be managed to provide a range of products and values. 

The Fish and Wildlife Policy for Alberta (1982) governs the management of wildlife species in the 
province. It states that one of the primary considerations of the government is to ensure that wildlife 
populations are protected from severe decline and that viable populations are maintained. Alberta 
Environment classifies the grizzly bear as a "blue list" species, or one that may be at risk because of 
non-cyclical declines in population or habitat, or reductions in provincial distribution. The 
Government of Alberta released its Management Plan for Grizzly Bears in Alberta in 1990 (Alberta 
Forestry, Lands & Wildlife, 1990). Key commitments in the plan are to increase the provincial 
grizzly bear population to 1000 animals and to coordinate management of shared grizzly populations 
with neighbouring wildlife agencies. The Management Plan also notes that the largest continuous 
block of habitat occurs in west central Alberta, extending from the BC border east to include the area 
from Jasper National Park, Willmore Wilderness north and northeast to Grande Prairie, Swan Hills 
and Edson. This area also provides the greatest opportunity to increase grizzly bear populations in 
Alberta through intensive management and conservation programs (Alberta Forestry, Lands & 
Wildlife, 1990). 

Using the provincial policies as guiding principles, implementation of management approaches under 
this Strategic Framework will occur under the guidance of the Northern East Slopes ERC. The ERC 
is currently involved in or initiating activities relating to integrated land use planning, regional access 
management, parks and protected areas management planning, water management planning and the 
review of environmental impact assessments for industrial developments. The development of 
approaches to manage indicator or "at risk" species such as grizzly bear and woodland caribou is 
another component of the ERC's responsibilities. 

The ERC is responsible for ensuring that the various regional resource management activities in the 
region are consistent with provincial policy direction. Alberta's Commitment to Sustainable 
Resource and Environmental Management outlines the development of regional strategies for 
integrated resource management. The strategies would provide key goals and objectives for resource 
management in the region and describe the linkages between the various initiatives described in the 
previous paragraph. Pilot projects are now being initiated to develop a planning methodology. The 
Northern East Slopes Region has been selected as one of the provinces regional landbases for the 
development of a Resource and Environmental Management Strategy prototype (the NES Strategy). 
The NES Strategy will provide a significant context for grizzly bear management. 
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The NES Strategy will integrate all ecological, social and economic values to develop management 
objectives for the region. Linkages to the Strategic Framework will be two-way, first in the provision 
of threshold and recommended target landscape conditions for grizzly bear conservation from the 
Strategic Framework to the NES Strategy. Secondly, it will provide overall objectives that integrate 
all ecological, social and economic values from the NES Strategy to the Strategic Framework in the 
form of target landscape conditions. This two-way linkage is described on Figure 2, which illustrates 
connections between the NES Strategy and other planning levels and initiatives. It should be 
recognized that the NES Strategy is in its early stages of development and future refinement and 
adaptation of these linkages will occur. 

Although the NES Strategy is still under development, the ERC feels that the various components 
can proceed with overall direction and integration provided by the ERC. The Strategic Framework 
will provide the tools to manage the species more effectively and will be adapted over time to ensure 
that the tools are appropriate and that they do not conflict with other management activities 
underway to address other issues or species requirements. 

F I G U R E 2 - N E S R E G I O N A L P L A N N I N G L I N K A G E S 

A L B E R T A ' S C O M M I T M E N T T O S U S T A I N A B L E 
R E S O U R C E A N D E N V I R O N M E N T A L M A N A G E M E N T 

F O R A L B E R T A 

NES RESOURCE AND ENVIRONMENTAL 
M A N A G E M E N T STRATEGY 

Values, goal and targets on a landscape level for all activities within the 
study area 

P R O V I N C I A L L E V E L 

R E G I O N A L L E V E L 

(Approximately 1:250,000 
scale) 
-Some projects provide 
direction for resource 
management throughout 
the region, e.g. Strategic 
Framework for Grizzly 
Bear Conservation 

S U B - R E G I O N A L 
L E V E L 

Plans which cover a land 
base at approximately 
1:50,000 scale. 

L O C A L L E V E L 

1:20,000 and lower scale 
level 

Government of Canada Mandate 

The Committee on the Status of Endangered Wildlife in Canada (COSEWIC) categorizes the grizzly 
bear as "vulnerable" to human disturbance. Section 5( 1.2) of the National Parks Act ( 1988) states 
that the "maintenance of ecological integrity through the protection of natural resources shall be the 
first priority when considering park zoning and visitor use in a management plan". This is reiterated 
in section 2.1.2 of the Parks Canada Guiding Principles and Operating Policies (1994). In section 
3.1.1 of the same document, it states that "National Park ecosystems will be given the highest degree 
of protection to ensure the perpetuation of natural environments essentially unaltered by human 
activity". 
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Jasper National Park has a clear mandate to protect the ecological integrity of the park. Implicit in 
this is the need to ensure that indicator species such as the grizzly bear are protected. While the 
mandate to ensure this inside the park is clear, it is equally clear that for such a wide ranging species 
as the grizzly bear, its conservation can only be achieved through cooperative land use programs with 
neighbouring jurisdictions. The mandate is also made clear in Parks Canada's Guiding Principles 
and Operating Policies, which states that "Parks Canada will seek mutually satisfactory solutions to 
transboundary concerns associated with the management of shared ecosystem components, the 
effects of adjacent land use practices on park ecosystems, or the effects of park management 
practices on the use of adjacent lands." 

Alberta/Jasper National Park Inter-Agency Agreements 

As a follow-up to the report of EUB-CEAA Joint Panel on the Cheviot Coal Project (EUB, CEAA, 
1997), Alberta Environment and Parks Canada, Jasper National Park agree to the following as 
additional policy basis for the Strategic Framework for grizzly bear conservation. 

• The Strategic Framework establishes actions and cooperative working arrangements necessary to 
address concerns expressed by the Government of Canada in the Federal Response to the Joint 
Federal I Provincial Panel report on the Cheviot Mine. These concerns relate to the need for the 
ongoing partnership between the two governments "...to ensure transboundary environmental 
effects which would threaten the long-term persistence of grizzly bear populations in Jasper 
National Park are mitigated" (Government of Canada 1997)( Appendix 1). 

• The two September 23, 1997 letters from J.R. Nichols, Acting Deputy Minister, Alberta 
Environmental Protection (Appendix 2) set out the formative agreements between Parks Canada 
and Alberta Environment. 

• The Environmental Resource Committee's letter of February 2, 1999 (Lamb, 1999) to the Alberta 
Energy and Utilities Board (AEUB) and the AEUB's response dated February 18, 1999 (Creasey, 
1999) set out the relationship between the Strategic Framework and Cardinal River Coals' 
obligations in the area of carnivore compensation. The AEUB has recognized involvement in 
and contribution to the Strategic Framework as one means by which disposition holders can 
fulfill requirements associated with project approvals. 

• Alberta Environment and Jasper National Park agree to harmonize their respective Bear 
Management Unit boundaries where they meet along the Jasper National Park boundary. 

• Specific to the Cheviot cumulative effects area, effective landscape connections through Fiddle, 
Pick, Rocky and Ruby passes will be maintained. 

Linkages to Other Grizzly Bear Research Initiatives 

This Strategic Framework addresses management in the regional area outlined in Figure 2. Similar 
conservation efforts are occurring at a number of different scales both within and adjacent to the 
Strategic Framework area. It is essential that all regional efforts are linked and take advantage of 
complementary work. This will ensure not only maximum use of research experience, but also will 
identify areas where coordination of public policy is needed. Other grizzly bear 
management/research efforts in the eastern slopes and Rocky Mountains include: 
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• Rocky Mountain Grizzly Bear Planning Committee consisting of Alberta, British Columbia, 
Parks Canada and Montana (Rocky Mountains scale); 

• Greater Yellowhead Ecosystem Working Group Initiatives (68,000 km2 scale); 
• Eastern Slopes Grizzly Bear Study (8,000 km2 scale); and 
• Carnivore Compensation Program within the Cheviot Cumulative Effects Area (3,000 km2 scale). 

Suitable Landscape Conditions 

Suitable landscape conditions are recognized as necessary to maintain and/or enhance grizzly bear 
population size, health and distribution within the regional ecosystem. The provision of satisfactory 
landscape conditions within the context of broader economic and environmental objectives will guide 
future grizzly bear conservation efforts. Grizzly bear experts recognize that indicators of suitable 
landscape conditions for grizzly bears are required in five critical areas: 

1. Habitat Effectiveness is the comparison between the potential habitat and the realized habitat 
value of an area, once human disturbance has been taken into account. It is a measure of the 
availability of habitat to foraging individual bears. Habitat effectiveness targets and threshold 
values must be developed for the region. 

2. Security Area refers to areas where female grizzly bears with cubs can forage for 24-48 hours 
secure from human disturbance. Literature documents the need to maintain connected security 
areas within grizzly bear management units. It also suggests that security area networks must 
constitute a minimum percentage of the high habitat effectiveness areas. These targets and 
threshold values will be established for the region. 

3. Total Human-Caused Mortality (THCM) refers to the number of known and estimated total 
human-caused grizzly bear mortality. A maximum THCM percentage of the estimated grizzly 
bear population for each Bear Management Area must be set. Provincial policy states a 
maximum THCM of 6% of the estimated grizzly bear population including 2% licensed hunter 
kill. Female grizzly bear mortality should not exceed 35% of THCM. 

4. Road Density refers to the density and level of human activity associated with roads and trails. 
Previous research in other grizzly bear range shows that elevated densities of roads has an 
adverse effect on grizzly bear populations. Suitable road density and human activity targets and 
threshold values will be established for and applied to the region. As research permits, the 
effects of all classes of road will ultimately be considered. 

5. Habitat Connectivity refers to the unimpeded movement between all grizzly bear population 
areas in the region and the opportunity for continuous distribution of grizzly bears including 
adult females. Fracture zones or areas where it is prohibitive or unsafe for grizzly bear 
movement must be identified and such zones will be evaluated for potential for recovery to 
effective, connected grizzly bear habitat. 

This indicator approach is consistent with an adaptive management framework prepared by Simons 
Reíd Collins (1998) (Figure 3). The above indicators are described as state indicators. It is 
important to understand the current landscape conditions and to forecast the evolution of these 
conditions. It is also important to understand whether or not these conditions are likely to achieve the 
goal of maintaining habitat conditions conducive to the long-term conservation of bear populations. 
Should this not be the case, management actions may be necessary. 
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Figure 3 —Adaptive Management and the Sustainable Forest Management Hierarchy 
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Targets and threshold values for each indicator must ultimately be set to guide choices in 
management actions and to allow for an evaluation of the trade-off decisions and their costs. These 
targets and threshold values must be flexible enough to adapt over space and time to the multiple-use 
land base that occupies much of the region. Priority will be given to developing landscape condition 
thresholds and targets for each indicator specific to the Strategic Framework area over the next three 
years, through the Foothills Model Forest Grizzly Bear Research Program and the Regional 
Sustainable Resource and Environmental Management Strategy. 

One approach to identifying suitable landscape conditions was described and modeled for the 
Cheviot Cumulative Effects area (BIOS Environmental Research and Planning Associates Ltd., 
1996). Tools to model grizzly bear habitat conditions have been developed (Purves and Doering, 
1998), and preliminary work to validate models (Lee, 1999) and describe baseline conditions (Lee 
and Stenhouse, 1999) is under way. 

Specific landscape conditions targets in the form of quantitative threshold values are unlikely to be 
widely endorsed or accepted without: (1) clarification and baseline enumeration of the indicator for 
suitable habitat condition; (2) validation of the models used to forecast suitable landscape conditions 
and population responses; and (3) forecasting the impacts of achieving specified threshold values on 
other uses. Such values have been established in work in the northwestern USA and the Eastern 
Slopes Grizzly Bear Project and will be used as the beginning hypotheses for testing and arriving at 
landscape target and threshold values for the region (Appendix 3). Regional landscape condition 
thresholds will be evaluated through the Strategic Framework work plans and condition targets set 
through the Regional Sustainable Resource and Environmental Management Strategy. 

The long-term goal will be the conservation of grizzly bears through the adoption of regionally 
appropriate and validated target values for grizzly bear populations and habitat that can be used in 
land use decisions. They can only be derived through an integrated resource management approach 
where trade-offs against other social values are made with full consideration of the cost. It is 
important to emphasize that targets represent our current understanding of suitable landscape 
conditions and that they may only be achieved over an extended period. They will also require 
continual monitoring and evaluation. 
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It must also be recognized that they may not be achieved in all bear management units within the 
Strategic Framework area. Conditions may approach or diverge from some or all of the targets at 
different points in time and at different locations on the landscape. Rather than being prescriptive in 
how the targets will be achieved, it is the intent of the Strategic Framework to rely upon the creative 
management approaches of the many disposition holders to achieve the target goals. 

These targets can provide the context for a variety of purposes including: 
• forming a basis for current and future landscape conditions; 
• completing a sensitivity analysis around potential policy changes; 
• providing guidance for and input into industrial and other land use planning; 
• reviewing the impact of future proposals on Jasper National Park and Alberta Crown lands; 
• providing an ongoing assessment of landscape condition status to support Grizzly bear 

populations; and 
• influencing existing and future bear management plans. 

Management Team 

A Regional Carnivore Management Group (RCMG) will be established to promote cooperative 
approaches towards meeting bear conservation goals and will report to the Northern East Slopes 
Environmental Resource Committee (ERC) (Figure 4). The RCMG will include representatives of 
Alberta Environment, Jasper National Park and major disposition holders (forestry, oil and gas and 
mineral sectors). As part of its work plan (Appendix 3), this group will focus on: 
• assessing current population and habitat conditions; 
• recommending appropriate landscape conditions and measures of success; 
• identifying opportunities for habitat maintenance and improvement; 
• identifying the implications to existing dispositions; 
• recommending a data management and sharing protocol; 
• developing tools including development or adaptation of models and a suite of management 

options that can be implemented by disposition holders and policy makers; 
• evaluating and recommending the orderly implementation of the Strategic Framework in the 

context of existing administrative mechanisms; and 
• recommending a monitoring program and criteria for measuring progress. 

Recommendations made by the RCMG will be submitted to the ERC. In turn, the ERC will assess 
these recommendations, import them to the regional strategy development project for integration 
with other resource values and incorporate them into other decision-making mechanisms as they are 
refined and integrated. 

Non-disposition holders must also have opportunities to participate in and influence land use 
decisions. An advisory Stakeholder Forum is proposed that would provide input into 
implementation strategies. This group includes Environmental Non-Government Organizations 
(ENGOs), municipalities, recreational users and aboriginal groups. 

A second supporting forum is the Research Forum headed by a Grizzly Bear Biologist. This forum 
would be responsible for providing scientific advice, design and delivery of supporting research and 
liaison with other working groups outlined under Linkages above. 
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Research Support 

Any sound resource management program relies upon up-to-date, credible, scientific information. 
The supporting research program must: 

• be responsive to management needs; 
• integrate with other similar programs outside the defined area; 
• provide for the participation of specialists within government, industry and other sectors; 
• be recognized as authoritative within peer circles; and 
• be open to the public. 

Identify Research Needs 

Figure 4 proposes a Research Forum that would be responsible for identifying research needs and 
recommending the research program to the RCMG. This Forum would be chaired by the Grizzly 
Bear Biologist. 

Delivering the Research Program 

The Foothills Model Forest (FMF) is an independent corporate partnership dedicated to sustainable 
forest management. FMF has a variety of research initiatives including one devoted to grizzly bears 
that, if expanded, would provide for the research needs of the Strategic Framework. This program is 
directed by a Board of Directors and is a full service administrative/management unit. 

While the grizzly bear research program will take its primary direction from the RCMG (which is 
responsible to the ERC), it will be delivered as an integral component of the FMF. The FMF Board 
of Directors will be responsible through their accountability agreements for the effective and 
efficient delivery of the research program. A FMF Board Liaison would provide the link between the 
RCMG and FMF. 

Resources 

Detailed budget requirements will be determined through the work planning exercise. Some short-
term seed funding will be available from Jasper National Park, Alberta Environment and the 
Foothills Model Forest. 

Contribution funding and/or in-kind support will be needed to accomplish this ambitious program. 
Disposition holder participation is critical to success. As discussed in the section on benefits of the 
Strategic Framework, it may be motivated by contributions to the greater public good, directed 
mitigation and compensation, or improved efficiency or cost savings as a result of participating in a 
collaborative approach to finding a solution to a common problem. 

Work Plan 

The RCMG will complete a detailed work plan for approval of the ERC. The outline and landscape 
condition hypotheses described in Appendix 3 will form the basis for its detailed work plan. 
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Figure 4 
Grizzly Bear Conservation in the Alberta Yellowhead Ecosystem - A Strategie Framework 
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Effective Dates 

The Strategic Framework for Grizzly Bear Conservation will become effective upon its endorsement 
by the ERC. The intent is to pursue this Strategic Framework on a long-term basis. The initial 
framework is intended for a 10-year period with optional renewals and may be amended from time-
to-time, but only with the endorsement of the ERC. 

The RCMG will be in place for a 5-year period unless otherwise agreed by the ERC. The RCMG 
may be reconvened by the ERC to provide advice on progress and program adaptation. 

Termination 

Due to the long-term nature of the management structures to be implemented under the Strategic 
Framework for Grizzly Bear Conservation, it should not be terminated before January 1, 2010. 
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Glossary of Terms 

Note: The following definitions are not explicit or binding, but meant to assist the reader in 
more fully understanding the context and intent of this Strategic Framework. 

Carnivore Compensation Program (CCP) refers to the approach proposed by Cardinal River Coals 
(BIOS Environmental Research and Planning Associates Ltd., 1996) to compensate for unmitigatible 
loss of carnivore habitat in the Cheviot Cumulative Effects Study Area. The Joint Federal/Provincial 
Panel adopted this approach. 

Consensus refers to an agreement by all participants. Consensus is reached when participants agree 
to a package that addresses the entire range of issues. Each participant supports the overall 
agreement. Participants may not support all aspects of the agreement, but they do not disagree 
enough to reject the total package. 

Grizzly Bear Management Unit (GBMU) refers to an area of grizzly bear habitat equivalent in size 
to the home range of a female grizzly bear. 

Habitat effectiveness is the comparison between the potential habitat and the realized habitat value 
of an area, once human disturbance has been taken into account. 

Health in the context of grizzly bears means populations that are viable, non-declining and 
connected on the landscape. 

Joint Review Panel refers to the joint Alberta Energy Utilities Board and Canadian Environmental 
Assessment Agency review panel of the proposed Cheviot Coal Project, Mountain Park, Alberta -
EUB Applications No. 960313, 960314 and 960677. 

Northern East Slopes Environmental Resources Committee (ERC) is a forum for integrating the 
management and administration of the environment and natural resources of the Northern East 
Slopes Region. The ERC membership includes the Regional Director, Land and Forest Service, 
Alberta Environment; Regional Director, Natural Resources Service, Alberta Environment; Regional 
Director, Environmental Service, Alberta Environment; Regional Environmental Coordinator, 
Environmental Service, Alberta Environment; Manager, Mineral Access and Development, Alberta 
Resource Development; Head, Public Lands, NWB Region, Agriculture Food and Rural 
Development; Director, Resource Management and Development, Alberta Economic Development; 
Section Coordinator, Resources Division, Alberta Energy & Utilities Board; and Manager, 
Ecosystems Secretariat, Jasper National Park. 

Resiliency refers to the ability of wildlife to absorb disturbance and still persist. 

NES Resource and Environmental Management Strategy Prototype refers to the ongoing 
development of a regional vision for sustainable resource use considering the economy, environment 
and community of the region now underway under the direction of the Northern East Slopes ERC. 

Security Area refers to areas where adult female grizzly bears can forage for 24-48 hours, secure 
from human disturbance (Mattson, 1993). 
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Strategie Framework is a document developed by the Northern East Slopes Environmental 
Resource Committee, in consultation with its key stakeholders, that outlines the strategic approach 
taken and coordinating mechanisms used to achieve grizzly bear conservation. 

Targets refers to landscape condition values or range of values which represent the ideal conditions 
for the long-term persistence of grizzly bears. 

Thresholds refers to landscape condition values, or range of values, below which scientific evidence 
suggests that the long-term persistence of grizzly bears cannot be assured. 

Total human-caused mortality (THCM) refers to the total number of known and estimated total 
grizzly bear mortalities attributable to human causes. 
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REGIONAL CARNIVORE MANAGEMENT GROUP 

FACT SHEET 
RCMG Progress Report: January, 2002 
Research Findings, Implications and Recommendations 

The Regional Carnivore 
Management Group (RCMG) is a 
group of land and resource managers working together 
to ensure that grizzly bears continue to prosper in the 
Alberta Yellowhead ecosystem. Representatives from 
the forest, coal, oil and gas industries, as well as Alberta 
Sustainable Resource Development and Jasper 
National Park developed recommendations that aim toi? 
reduce the impact of human activity on grizzly bears, as 
well as other species that use the same landscape. 

Recommendations are based on recent research 
findings made available through the Foothills Model 
Forest Grizzly Bear Research project. The Northern 
East Slopes Environmental Resources Committee 
(ERC) has reviewed the recommendations. Upon 
appropriate department endorsement (Alberta 
Sustainable Resource Development, Alberta Energy), , 
recommendations will be turned into actions that will 
help to ensure a healthy landscape, which will conserve 
grizzly bears and their habitat-
Research findings to elate 
Foothills Model Forest researchers have gathered a 
large mass of grizzly bear information over the past 
three years. Our understanding of bear behaviour and 
response to human activities has been steadily 
increasing. Researchers have investigated many aspects 
of bear ecology and new technologies have allowed 
researchers to obtain the most comprehensive 
information on grizzly bear movements in North 
America. 

The study area has expanded eastward, and now covers 
an area of 9700 km 2 . This expansion is to incorporate 
information obtained as bears travel across broad 
landscapes. A few of the interesting findings include: 

• Many bears exhibit a great deal of home range 
fidelity (bears continue to use the same landscape 
from year to year). 

• Grizzly bears are finding mates, reproducing, 
gaining weight and finding den sites, which are good 
signs for any bear population. 

• Research results indicate grizzly bear mortality 
within the. study area is higher than desired, largely 
due to poaching. 

What does this mean for land and 
resource managers? 
Land and resource managers are learning to usé and 
manage the landscape and its resources, in ways that 
will benefit grizzly bears and other species that depend 
on the ecosystem. Research findings over the last three 
years have provided more science that supports sound 
management decisions. As our knowledge of grizzly 
bear ecology, movement and use of the landscape 
increases, better land use decisions can be made. 

Decisions and 
actions based on 
science should help 
land managers 
improve their 
practices, minimize 
their impacts, and 
help to sustain 
healthy grizzly bear 
populations. 

Link to NES Strategy 
An important element of the Regional Carnivore 
Management Group initiative is to link the research and 
recommendations to other planning projects and the 
Northern East Slopes (NES) Strategy. This strategic 
management exercise is a major initiative to integrate 
economic, environmental and community values in 
sustainable development. One of its desired outcomes 
is a better understanding of the relationships between 
economic, environmental and community interests that 
are important for decision-making within the region. 
The R C M G recommendations that involve policy and 
broad landscape issues will be addressed through the 
NES Strategy process. 

For information on the NES Strategy, contact Judy 
Mav-Mcdonald@gov.ab.ca or visit the website at 
http://www3. gov, ab.ca/env/resions/nes/stratesy. html. 

mailto:Mav-Mcdonald@gov.ab.ca
http://www3


Highlights of the RCMG Recommendations 

These are the first R C M G recommendations submitted to the Northern East Slopes Environmental Resources 
Committee (ERC) and where feasible, will be incorporated into the way managers make land use decisions. 
Recommendations and issues related to policy will be reviewed through the Northern East Slopes Strategy 
process. Operational recommendations will continue to be incorporated into land and resource management 
practices in the region. The R C M G will explore additional recommendations for grizzly bear conservation and 
encourages input from interested stakeholders. 

Roads and human use of roads: Develop and apply new • 
criteria for deactivating and reclaiming roads that are no 
longer needed for commercial or noncommercial use. 
Plan for deactivation and reclamation of future roads: 
Develop and apply special conditions for new roads so 
they can be deactivated or reclaimed as soon as they are 
not needed. 
Manage unauthorized motorized use: Develop 
regulations and penalties for illegal motorized use. 
Improve planning for oil and gas development: 
Develop and implement expectations for oil and gas 
industry to support grizzly bear conservation. 
Coordinate future mineral sales and development # 

timing with other industrial activities, to reduce cumulative 
effects and improve grizzly bear conservation. 
Add clauses to future mineral sales to ensure that . 
grizzly bear conservation objectives are applied to mineral 
activities. \mr¡<? • 

STATUS: Members of the N E S E R C and department 
senior managers agree that effective measures are required 
to reduce the overall impact of motorized access. 
However, R C M G recommendations involving policy and 
legislative change will be assessed in a larger context and 
will be linked to other landscape issues and strategies 
through the Northern East Slopes Strategy. The E R C will 
actively promote voluntary and collaborative efforts to 
deal with impacts of motorized access.. 

Northern East Slopes Bear Conservation 
Implementation Plan: Develop a Grizzly Bear 
Conservation Implementation Plan with a focus on . 
research, planning, communication, and setting of policy 
for various organizations in the region to support grizzly 
bear conservation. 

STATUS: Grizzly bear conservation planning will be 
initiated through a recently conceived provincial strategy. • 

Off-highway use: Work with off-highway vehicle users to 
develop cooperative solutions for grizzly bear 
conservation. 

STATUS: Preliminary discussions have occurred with the 
local A T V groups to discuss concerns and mutual 
opportunities for improved stewardship. 

Improve cooperative road planning to reduce the 
number of roads. 
Long-term access plans to minimize number of roads 
and locate roads in less critical habitat. 
Take advantage of existing road planning initiatives 
within the Embarras South and McLeod West areas. 
Plan road development in these areas to support grizzly 
bear conservation. 

STATUS: Within the research study area, forest, oil and 
gas industries are developing a strategy for coordinated 
access through common corridors to avoid quality grizzly 
bear habitat and keep roads to a minimum. 

Bear-Aware programs: Improve education programs for 
hunters about carcass processing and ways to avoid bear-
human conflict. 
Improve education programs for people using bear 
country to increase bear and human safety. 
Increase bear-aware programs for communities to reduce 
bear-human conflicts. 
Continue to improve garbage management. 

Vehicle-bear collisions: develop and implement a carcass 
management program to reduce bear-human conflicts and 
vehicle collisions. 
Reduce the appeal of roadside vegetation to bears on 
existing and future roads. 

Illegal grizzly bear killing: Encourage the public to 
observe and report suspected bear poaching. 
Work cooperatively with other programs and organizations 
(Report a Poacher, Rural Crime Watch). 
Increase the capacity of conservation officers to patrol in 
an anti-poaching campaign. 

STATUS: The E R C endorses and will work towards 
implementation of the above three recommendations. 

Research: continue to fond bear research and monitoring. 

STATUS: Although the E R C is not a "funding body" it 
fully supports grizzly bear research and endorses any 
funding efforts undertaken by individual government 
departments, Foothills Model Forest, or industry. 

For more information go to the RCMG website located at 
http://\^yw3.gov.ab.ca/env/regions/nes/hilites.html#conservati( 
or contact Russell Stashko, Chair ojthe RCMG at (780) 723-8527. 
To call toll-free dial 310-0000 and enter the number. 

http:///%5eyw3.gov.ab.ca/env/regions/nes/hilites.html%23conservati(
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University of Calgary - Faculty of Environmental Design 

Interview Consent Form 

Project Title: A New Paradigm in Grizzly Bear Conservation: Using Market Forces to 
Conserve Habitat 

Researcher: Peter Zimmerman, Graduate Student, University of Calgary, Faculty of 
Environmental Design. 

University Supervisor: Dr. Harrie Vredenburg, Faculty of Management, University of 
Calgary, Scurfield Hall, 495 - 2500 University Drive, NW, Calgary, Alta. T2N 1N4. 
Phone 1-403-220-7450. 

External Advisors: 
Roger Creasy, Faculty of Environmental Design, University of Calgary 
Paul Paquet, World Wildlife Fund 

This consent form, a copy which has been given to you, is part of the process of informed 
consent. It should give you a general understanding of the purpose of this Project and what 
your participation will involve. If you would like more detail about something mentioned 
here, or information not included here, you should feel free to ask at any time. 

I wish to interview you because of your professional knowledge relative to my Masters 
Degree Project. This Project is examining the potential to integrate the concepts of 
eco-currency, market-based credit trading and grizzly bear conservation. The purpose is to 
design a landscape accounting system that would achieve no net loss of grizzly bear 
habitat, by virtue of a habitat credit-trading system. 

I do not expect any risk to you in participating in this study. Your participation would involve 
a conversation with me based around the attached questionnaire. All responses to these 
questions will be considered public and may be cited in my Master's Degree Project thesis. 
Your participation is voluntary and you may withdraw from the study at any time, in which 
case your responses would not be used. Prior to submission, I will share the final draft of 
my thesis with you indicating where I have cited you or used our conversation as a 
reference. You will then have the opportunity to assure I have interpreted your comments 
correctly, or you may ask me to strike any reference to you completely. All notes I have 
made capturing our discussion will be destroyed after two years. 

Your signature on this form indicates that you have understood to your satisfaction the 
information regarding participation in the research project and agree to participate as a 
subject. In no way does this waive your legal rights nor release the investigators, 
sponsors, or involved institutions from their legal and professional responsibilities. You 
are free to withdraw from the study at any time. Your continued participation should be 
as informed as your initial consent, so you should feel free to ask for clarification or new 
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information throughout your participation. If you have any further questions, please 
contact me at the following: 

Peter Zimmerman 
114 Amiens Crescent SW Phone: 1-403-233-1381 
Calgary, Alberta E-mail: zimmerpk@bp.com  
Canada, T2T 6G1 

If you have any questions concerning the way you have been treated, you may also 
contact Mrs. Patricia Evans, Research Services Office, Room 602, Earth Sciences at 
(403)220-3782. Alternatively, you may also contact her at plevans@ucalgary.ca 

Participant Date 

Researcher Date 
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Key Informant Questionnaire 

Date: 

Interviewee: Researcher • Regulator • Industry Rep • 

Other 

Name: 

Position: 

Researcher: Primary focus of research 
Most important research imperative? 
Actions most critical to achieving gb conservation? 
Sense of urgency? 
If you could change 1-3 things? 

Regulator: What are your primary regulatory tools? 
Biggest barriers to achieving gb conservation? 
Most powerful tool to achieving gb conservation? 
Sense of urgency? 
If you could change 1-3 things? 

Industry: Industry 
Primary drivers for activities 
Primary regulatory drivers for field operations? 
Typical timelines for activities? 
Assuming landscape targets are valid - how will this affect you? 
If you could change 1-3 things? 
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