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Abstract
An Evaluation of the Biosphere Reserve Model as a Mechanism to Implement
Ecosystem-Based Management: Using the Waterton Biosphere Reserve as a
Case Study
Krista Sylvia Dawn Tremblett
Supervisor: Michael S. Quinn
October 2004
In partial fulfillment of the requirements of the M.E.Des. Degree in the Faculty of
Environmental Design, The University of Calgary.
Current natural resource management approaches recognize the need to work across
the wider landscape. Ecosystem-based management (EBM) has emerged as the
dominant philosophy for managing natural systems on aregional scale. EBM
encompasses aset of evolving constructs based on integrating ecological and social
principles in acooperative, participatory environment.
The biosphere reserve concept has emerged as one model for implementing EBM. Both
concepts share acommitment to holistic resource management through linking human
activity and conservation. More specifically, biosphere reserves can provide aframework
to relate EBM to human needs by supporting local communities in partnership
development, and in the use of education and demonstration with respect to sustainable
development opportunities.
This research was designed to investigate the suitability of the biosphere reserve
concept for practicing EBM. Analysis of acase study (Waterton Biosphere Reserve) and
data drawn from published literature revealed two main conclusions. First, biosphere
reserve reserves are not meant to replace EBM, rather they should support and
complement them through: 1) local community engagement 2) partnership development
3) best practices and 4) education. Secondly, the limited success of the biosphere
reserve concept stems from three issues: 1) lack of awareness 2) lack of institutional
support and 3) lack of core capacity (i.e., funding and human resources). In light of
these conclusions, recommendations were developed with respect to overcoming the
challenges and capitalizing on opportunities. They are grounded on the fundamental
factors that influence the success of EBM and biosphere reserves communication,
cooperation, participation, and integration of social values.
-

Key Words: Ecosystem-based management, biosphere reserve, conservation, human
needs, communication, collaboration, demonstration, sustainable development
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Chapter 1Introduction
Significant changes in the world's ecological systems have triggered the development of
adiverse set of approaches to meet the goats of global environmental conservation, and
to protect biodiversity (Sportza 2003). Current natural resource management
approaches recognize the need to work at the landscape scale. Ecosystem-based
management (EBM) has emerged as the dominant philosophy for managing natural
systems (Quinn 2002). An ecosystem approach focuses on ecological systems that cross
artificial (i.e., administrative) boundaries with the recognition of the importance of
managing for the sustainability of human as well as ecological communities (EndterWada et at. 1998). The EBM philosophy is particularly relevant in the context of
protected areas. Managers have come to understand that establishing and managing
protected areas in isolation from the greater ecosystem "[us not an effective way to
ensure the maintenance of their long-term ecological integrity" (Protected Areas Vision
for Canada, Canadian Environmental Advisory Council 1991 as cited in Parks Canada
Agency 2000: p.9-2). In Canadian national parks, EBM is used to integrate parks within
the greater region through broad-based collaborative and partnership building strategies
(Woodley 1997). EBM is also used to guide management within the boundaries of
national parks.

The biosphere reserve concept has emerged as one model for implementing EBM.
Broadly speaking, biosphere reserves and EBM share acommitment to holistic resource
management through linking human activity and conservation. Both concepts emphasize
principles including multi-stakeholder collaboration, partnership building and
sustainability. Furthermore, the biosphere reserve model provides aphysical framework
for EBM. The concept of biosphere reserve zoning supports the idea of seeking to
develop aprotected area as an integral part of the bioregional landscape (UNESCO
2002). Hence, the biosphere reserve model is ameans to avoid the transformation of
protected areas as sharply defined islands in alandscape.
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In this Masters Degree Project (MDP) Icritically evaluate the biosphere reserve concept
and investigate its suitability for practicing EBM. The evaluation was based on acase
study featuring the Waterton Biosphere Reserve (WBR) in Alberta. Conclusions and
recommendations were developed from an analysis of the WBR case study and data
drawn from published literature and semi-structured interviews. The conclusions and
recommendations are intended to broaden the understanding of the appropriateness of
the biosphere reserve model as amechanism to implement EBM.

1.1 Study Area
In 1979, Waterton was designated abiosphere reserve by the United Nations
Educational Scientific and Cultural Organization (UNESCO). The WBR is located in the
extreme southwest corner of Alberta, Canada (Figure 1). The core area of the biosphere
reserve is Waterton Lakes National Park (WLNP). WLNP (525 km 2)is bordered to the
south by Glacier National Park (GNP) in Montana, United States, to the west by Crown
land in British Columbia, and to the east and north by the Municipal District of Pincher
Creek, Cardston County, the Blood Timber Limit, and the Crowsnest Forest.
WLNP and environs support more than 970 species of vascular plants, thousands of
invertebrate species, and 300 species of vertebrates (Waterton Lakes National Park
2000a). This cordilleran region is valued for its aesthetic quality attracting about 375,000
visitors each year. Because of the exceptional biodiversity and cultural value of the area,
WLNP and its surroundings have received national and international heritage stature
through designation as an International Peace park (together with GNP) in 1932, as an
International Biosphere Reserve in 1979, and as part of aWorld Heritage Site (together
with GNP) in 1995.
The study area also forms part of the "Crown of the Continent" ecosystem (Figures 2
and 3). This ecosystem shares common geological, climatic, and biological
characteristics and is located at apoint of continental convergence (Miistakis Institute
for the Rockies n.d.). The Crown of the Continent ecosystem is asignificant geographic
unit within aconservation effort known as the Yellowstone to Yukon (Y2Y) Conservation

Initiative (MacDonald 2001). The Y2Y initiative is striving to establish an interconnected
system of core protected areas and wildlife corridors in the region extending from the
Yukon, Canada to Yellowstone National Park, U.S.A. (Wilcox and Aengst 1999).
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12 Purpose and Objectives
The goal of this Master's Degree Project is to contribute to an understanding of the
appropriateness of the biosphere reserve model as amechanism to implement
ecosystem-based management, using the Waterton Biosphere Reserve as acase study.

The main objectives of this MDP are:
1.

To document the fundamental principles of ecosystem-based management;

2.

To document the fundamental elements of afunctioning biosphere reserve;

3.

Identify the role of the biosphere reserve concept in implementing ecosystem-

based management;
4.

Perform acase study of the Waterton Biosphere Reserve by completing the

following:
I.

Review tools and policies currently used in the WBR

ii.

Review past and current WBR related activities

iii.

Identify the needs, interests and concerns of stakeholders in the WBR
and,

iv.

Identify opportunities and constraints of implementing the biosphere

reserve concept in the WBR;
S.

Using information derived from objective four; assess the value of the biosphere

reserve concept for the Waterton region;
6.

To develop conclusions and recommendations regarding the appropriateness of

the biosphere reserve for enabling ecosystem-based management.

13 Rationale for this Research
Why study ecosystem-based management in the Waterton Biosphere Reserve?
Waterton Lakes National Park (WLNP) in Alberta is part of agreater area known as the
"Crown of the Continent". The park and surrounding region are among the most
discussed example of ecosystem management or regional integrated management
(Slocombe and Dearden 2002). It was within the "Crown of the Continent" region that
the world's first International Peace Park was established. WLNP and Glacier National
Park (GNP) were jointly commemorated as the Waterton-Glacier International Peace
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Park in 1932 and received World Heritage designation in 1995. In addition, WLNP and
GNP were designated as aBiosphere Reserve by UNESCO in 1979. The rich diversity of
flora and fauna coupled with the complex mix of public and private ownerships and
resource development surrounding WLNP makethe WBR an ideal location in which to
study EBM. This portion of the Rocky Mountain Front offers habitat for many species
including elk, deer, wolves, cougars, black and grizzly bears. In addition, its watersheds
are critical to the maintenance of water quality for Albertans (Shell Canada Ltd. 2002).
Many different land uses take place in this southwestern corner of the province
including: oil and gas, forestry, tourism, recreation, ranching, residential development,
and, multiple-use lands administered by the Blood Tribe. These human activities can put
ecological stress on the park and the landscape as awhole (Parks Canada Agency
2000). Hence, it is considered to be both apriority and achallenge to balance the socioeconomic objectives associated with these activities with the conservation goals
associated with the park.

WLNP is part of agreater ecological landscape where many significant issues lie outside
the park boundary. This research will assess the value of the biosphere reserve model as
ameans for achieving aregionally integrated management approach. To accomplish
this, the WBR has been chosen as acase study because:
• Waterton has been identified as among the best examples of co-operation
among diverse groups benefiting national parks including hunters, ranchers,
environmentalists, parks staff and Non-Governmental Organizations (NGOs) such
as the Nature Conservancy of Canada (NCC) (Parks Canada Agency 2000);
• NGOs such as the NCC and ranchers have developed partnerships to address
issues of conservation, development, and culture;
• The Waterton Biosphere Association (WBA) has sought out solutions to
environmental problems by engaging the community through locally relevant
information and educational forums; and,
• The WBR is apart of the greater "Crown of the Continent" ecosystem. Therefore,
the protection of ecological values in this area is not only significant locally, but
nationally and internationally as well.
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On afinal note, this research is timely as the WBA is assessing its future role in the
WBR. The WBA must determine if the biosphere reserve concept is relevant to local
landowners and other stakeholders before the organization can identify how it can
support stakeholders and their long-term vision. This research will answer some of the
WBA's questions regarding the relevance of the biosphere reserve concept to local
issues and interests.

1.4 Scope of the Study
This section describes the boundaries of the study and thus indicates how broadly
applicable the study may be. Topics covered in this MDP will also be specified.

First, the geographical focus is limited to Southwest Alberta. More specifically, the
geographical scope is limited to the WBR, which includes the core protected area,
WLNP, and the transition area "extending 20 km to the east and north of the National
Park" (UNESCO/MAB n.d.). Interview participants were limited to this geographic region.
In addition, the researcher reviewed only those tools and policies applicable to the WBR.
Due to these limitations, it is important to recognize the social, political, and
environmental differences between the WBR and other areas to determine how broadly
applicable the research may be. Secondly, this research does not explore the concept of
EBM in great detail. However, EBM principles will be identified in order to determine
their congruence with the biosphere reserve concept. This will accomplish objective
four—identify the role of biosphere reserves in EBM.

This MDP is limited specifically to the biosphere reserve concept and how it can facilitate
linkages between protected areas and working landscapes. In doing so however, the
researcher must broach other topics as they relate to biosphere reserves and specifically
the WBR. Other topics include Alberta's land use planning process, institutional
frameworks, and development and agricultural policies. In addition, the researcher must
have aworking knowledge of topics such as ecological planning and protected areas
management. Overall, these topics may be touched upon but not reviewed
comprehensively.
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1.5 Structure of Document
Chapter 1Introduction presents the purpose and objectives of this research. A
rationale for undertaking the project is provided, as well as background information
regarding the purpose of ecosystem-based management and biosphere reserves in
potected areas management. The scope of the MDP detailing the topics it covers is also
provided.

Chapter 2 Methodology provides details regarding the research design and methods
of data collection and analysis.

Chapter 3 Literature Review and Synthesis provides adescription of EBM gleaned
from the literature including definitions, principles, and obstacles. The chapter ends with
adiscussion of the role of EBM in protected areas management.

Chapter 4 Biosphere Reserves provides abrief history of the evolution of the
biosphere reserve concept. Also, literature describing the concept is documented. This
chapter ends with the principles of functionality of abiosphere reserve.

Chapter 5 Results of the Waterton Biosphere Reserve Case Study—
Opportunities and Constraints begins with abrief background of the WBR region,
including ageneral physical, socio-economic, and jurisdictional description. Next is a
description of the research findings that were derived from the WBR case study,
literature review, and my personal observations. The details and examples from the
WBR case study are used to detail the opportunities and constraints of applying the
biosphere reserve concept. This chapter ends with adescription of key individuals and
organizations that could potentially support and contribute to the functionality and
effectiveness of the WBR.

Chapter 6 Recommendations and Conclusions provides the main conclusions that
emerged from the research. The recommendations developed as aresult of the
conclusions are also outlined. The recommendations detail strategies for enhancing
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opportunities and reducing constraints using the information synthesized from the
literature and the case study.

1.6 Chapter Summary
This MDP evaluates the biosphere reserve concept as amodel for enabling EBM. The
evaluation will be framed in the context of the WBR, located in southern Alberta. The
objectives of this research are: 1) to document the fundamental principles of EBM, 2) to
document the fundamental elements of afunctioning biosphere reserve, 3) to identify
the role of the biosphere reserve concept in EBM, 4) to perform acase study of the
WBR, 5) using the conclusions derived from the WBR case study, assess the value of the
biosphere reserve model in Waterton, and 6) develop conclusions and recommendations
regarding the appropriateness of the biosphere reserve for enabling EBM. The
conclusions and recommendations derived from the WBR are intended to broaden an
understanding of the potential role of the biosphere reserve model for implementing
EBM.
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Chapter 2 Methodology
2.1 Research Approach
When developing aresearch design, the researcher must consider the following
questions:
• 'What is the primary purpose of the study?
• What research questions ought to be pursued at this time?
• What settings and populations can Iobserve and gather data from to explore
these questions?
• What kinds of information are needed?
• What resources are available to conduct the research?

Given the answers to these questions, the researcher can identify which data collection
and analysis methods are appropriate. The primary purpose of this MDP grew from my
interest in ecosystem-based management (EBM) and its application across protected
areas and working landscapes. This MDP employed acase study approach to investigate
the role of the biosphere reserve concept in applying EBM. To better understand the
viability of the biosphere reserve concept it is necessary to examine aparticular place,
people, ecosystem, and issues. Therefore, the Waterton Biosphere Reserve (WBR) was
selected as acase study to evaluate the suitability of biosphere reserves as tools to
practice, explore, and demonstrate EBM.

The researcher must recognize that acase study approach presents some challenges.
These include: clear case identification, choosing single or multiple cases, developing a
rationale for purposeful sampling, and challenges of defining case study boundaries
(Miles and Huberman 1994, Creswell 1998). In addition, Yin (1989) identified the
challenges associated with lack of rigor (e.g., allowing biased views or equivocal
evidence to influence direction of findings and conclusions). To overcome these
challenges, the researcher must work hard to develop arigorous case study design that
is linked to the initial purpose and questions of the project.
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This chapter will explicitly describe elements of the research design including: data
collection, management, and analysis. Factors that may affect the quality of data will
also be discussed.

2.2 Data Collection and Management
Research for this MDP was obtained using two methods

-

literature review and semi-

structured interviews. The literature review provided the background information on
EBM and biosphere reserves (i.e., concept principles); and information on the strengths
and weaknesses in other biosphere reserves. Literature was also accessed for the WBR
case study. The synthesis of EBM and biosphere reserve literature served to identify
commonalities" among EBM principles and biosphere reserve elements, thus the potential
role of biosphere reserves in EBM. This information also informed the development of an
interview guide used to facilitate discussion with interview participants in the WBR. WBR
background documents were reviewed to: develop context for the case study; to reveal
conflicts and commonalities among resource management in various jurisdictions; and,
to draw up ,a list of WBR initiatives. This information served to identify potential
constraints and opportunities for collaboration among stakeholders in the WBR.
Additionally, the examples and details from the WBR were used to inform the
recommendations developed in this MDP.

The semi-structured interviews were conducted with individuals in the WBR. The
interviews were used as atool to gather information on the salient themes and patterns
of meaning for participation in the biosphere reserve. In addition, interview data were
analyzed to identify opportunities and constraints for participation in the biosphere
reserve.

Information from the case study and the literature review of other biosphere reserves
was used to draw up alist of opportunities and constraints for applying the biosphere
reserve concept. Additionally, examples and details from the WBR and literature
featuring other biosphere reserves was used to develop recommendations for enhancing
the opportunities and reducing the constraints identified in this research.
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2.2.1 Literature Review and Synthesis
The literature.review served an integral role throughout this research. It increased my
familiarity with the subject and helped identify research questions that would build on
the work of others (Neuman 2003). Yin (1989: p. 20) states that .[b]udding investigators
think that the purpose of aliterature review is to determine the answers about what is
known on atopic; in contrast, experienced investigators review previous research to
develop sharper and more insightful questions about the topic."

The objectives of the literature review for this MDP were:

1. To place the research within the broader context of biodiversity conservation,
protected areas management, and EBM.

2. To synthesize aset of EBM and biosphere reserve principles and identify the links
between them. This synthesis was used to critically assess the potential use of biosphere
reserves as mechanisms to facilitate EBM.

3. Review other Canadian biosphere reserves to identify their strengths and weaknesses.
This information served to increase the validity of conclusions regarding the
opportunities and constraints of applying the biosphere reserve concept.

4. To identify documents (e.g., land use plans) that are relevant to resource and land
use in the WBR. Iused this review to identify conflicting or compatible land
management approaches, which would reveal potential constraints or opportunities for
applying the biosphere reserve concept.

Various pieces of literature are of primary, secondary, and peripheral relevance to a
research project. To avoid information overload the emphasis should be placed on the
most relevant topics related to the research (Cory 2002). The majority of the literature
accessed for this project was based on EBM and biosphere reserves. Specific information
sought included (but was not limited to) the following:
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• Theoretical reviews of EBM;
• Theoretical reviews of the biosphere reserve concept;
• The approaches used by others to apply EBM; and,
• The approaches used by others to the biosphere reserve concept.

Specific sources for obtaining the literature included (but were not limited to) the
following:
• University of Calgary electronic databases (e.g., Web of Science);
• Periodicals, journals, texts, conference notes;
• Internet resources;
• Personal communication with individuals familiar with and knowledgeable of the
biosphere reserve concept and the WBR; and,
• Other library catalogues (e.g., Parks Canada, Glenbow Museum Library).

Specific criteria used to select literature resources were:
• Relevance to biosphere reserves in the Canadian context;
• Applicability to protected area;
• Publication date; and,
• Availability of text.

Key word searches included (but were not limited to):
• Biosphere reserve(s);
• Ecosystem-based management;
• Protected areas;
• Working landscapes;
• Regional management; and,
• Sustainable development.

2.2.2 Waterton Biosphere Reserve Case Study

-

The Interviews

Patton (1990) asserts that the logic for purposeful sampling lies in selecting
"information-rich cases" for study in depth. Such cases help the researcher learn agreat
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deal about issues of central importance to the purpose of the research. The WBR was
selected as the "information-rich case" for this MDP because:
• Waterton has been identified as among the best examples of co-operation of
among diverse groups benefiting national parks including hunters, ranchers,
environmentalists, parks staff and NGO's such as the Nature Conservancy of
Canada (NCC) (Parks Canada Agency 2000);
• Partnerships between NGO's such as the NCC and ranchers have successfully
addressed issues of conservation, development, and culture; and,
• The Waterton Biosphere Reserve Association has sought solutions to
environmental problems by engaging the community through locally relevant
information and educational forums.

Iused asemi-structured interview approach for the WBR case study. This method
results in the acquisition of awealth of detailed data about asmall group of people.
During the course of asemi-structured interview,.the researcher can seek specific
information; however questions may be adjusted based on new information and issues
raised. In addition, the researcher can adapt the wording and sequence of questions to
specific respondents (Patton 1990). A benefit of this interview format is its flexibility and
openness. Interview participants can feel free to expand upon any topics or issues
relevant to them, thus generating unanticipated responses (Robson 1993). Another
advantage of this interview format is that the researcher has decided how best to use
the limited time available by preparing an interview guide (a list of questions or topics to
be explored in the interview) therefore the conversation is focused but allows individual
perspectives and experiences to emerge (Patton 1990).

The purpose of conducting interviews in the WBR was to establish areal-world
perspective of the opportunities and constraints of applying the biosphere reserve
concept. The interviews would yield answers to questions such as:
• What are the salient themes, patterns, or categories of meaning for participation
in abiosphere reserve?
• How are these patterns linked with one another?
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• What are the barriers that inhibit building constructive relationships in the spirit
of the biosphere reserve concept?
• What are the opportunities for building afully functioning biosphere reserve?

Table 1outlines the interview topics covered and how they are linked to the research
objectives. For amore detailed look at specific interview questions, see Appendix A.

Table 1Interview topics
Interview Topic

Relationship to research objectives
Determine how various stakeholders define issues and concerns in order to

Issues and concerns

identify conflicting or compatible issues and concerns. This information will
be used to define opportunities and constraints for collaboration in biosphere
reserves.
Determine what motivates behavior and how people value resources. This

Interests and needs

information will be used to identify how biosphere reserves can support the•
interests and needs of stakeholders.
Identify potential barriers or opportunities for cooperation based on

Perception of other
stakeholders

perceptions of other sakeholders.
Identify possible strategies for delivering education programs and public
outreach on biosphere reserves (e.g., who would the local community
trust?).

Perceptions of the
WBR

Identify level of understanding of the biosphere reserve concept.

Ichose to limit the geographic scope of this MDP to aspecific geographic region in
Alberta (the WBR). Details surrounding the study region are discussed in Chapter 1. Due
to the nature of this case study, and the specific scope of the project, the conclusions
represent arelatively sample size. Choosing to interview asmaller number of
respondents representing the key stakeholder groups in the WBR would yield more
valuable, rich, insightful information as opposed to ahigher number of interviews less
complex in nature. It is not suggested that the individuals interviewed for this project
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represent the views of all Canadians, nor individuals in other geographic regions of
Alberta. It is only suggested that the recommendations derived from the investigation of
the WBR may be applicable elsewhere.

Initially, Iapproached afew key individuals for assistance with this study. These
individuals were familiar with and knowledgeable of the WBR (e.g., members of the
WBA). These key informants were queried on the history of the WBR, the definition of a
biosphere reserve (i.e., functionality requirements), and their perceptions of the
strengths and weaknesses of the biosphere reserve concept. In addition, they were
asked for assistance with generating an interview participant list.

Interview participants were selected based on their connection to the Waterton region
(i.e., individuals who lived or worked in the WBR), and willingness and availability to
participate in the study. Interview participants included individuals from the following
stakeholder groups:
Cardston County council members
• Land Trust Organizations
• Municipal District of Pincher Creek council members
• Oil and gas industry
• Ranchers
• Waterton Lakes National Park
• Wind power industry

Stakeholder groups not included in the case study were:
• First Nations
• Forest industry
• Recreational users (e.g., Off-Road Vehicle Clubs, Equestrian Clubs etc.)
• Small business owners
• Visitors (e.g., tourists)
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This limitation may have resulted in oversights regarding considerations in the
conclusions relevant to those stakeholders. However, due to resource constraints Ihad
to limit the scope of the project. Therefore Iselected particular stakeholder groups
based on: their presence in the WBR (e.g., ranchers were included because the WBR
transition zone is predominantly agricultural based); predominant regional issues
described in the literature and personal communications (e.g., Municipal councilors were
included because subdivision development is amajor issue); and, the potential to apply
biosphere reserve principles through stakeholder activities (e.g., the NCC was chosen
because land purchased by the NCC can be used for comparative research between the
WBR core and transition zones).

Prior to contacting interview participants Ireceived approval from the Conjoint Faculties
Research Ethics Board (University of Calgary). Participants received aconsent form,
which provided information about the research project and interview protocol (See
Appendix B). Anonymity was guaranteed and participants were informed that they could
withdraw from the project at anytime. Interviews were conducted between September
2002 and May 2003 at the site of the participant's choosing except when interviews had
to be conducted by telephone. Most interviews were tape recorded to increase the
accuracy of the data and to permit the researcher to be more attentive to the interview
participant.' Twenty-one interviews were conducted. All tapes and transcripts were
stored with access limited to my MDP committee and myself. The tapes and transcripts
will be destroyed three years after the successful completion of the MDP.

2.3 Data Analysis
Analysis and organization of information from the interviews was performed to identify:
.

Salient themes and patterns of meaning for participation in the biosphere
reserve;

• Commonalities between patterns of meaning for different stakeholders; and,
• Opportunities and constraints for applying the biosphere reserve concept.

1

Four interviews conducted over the telephone were not tape recorded.
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The first step in the data analysis was transcription of the interview tapes to electronic
format (Microsoft Word). The data were then qualitatively analyzed in the following
steps:
• Identifying and coding ideas and themes from the interviews;
• Identifying the primary patterns in the ideas and themes and categorizing them
into opportunities and constraints;
• Summarization of individual interviews using those categories with specific
details considered important by the researcher transcribed verbatim; and,
• Comparison and linking categories within and between interviews (See: Patton
1990, Marshall and Rossman 1999).

The analysis of interview data was reduced to alist of opportunities and constraints for
applying the biosphere reserve concept. The list generated from the interviews was
compared with the opportunities and constraints identified in the WBR literature.
Triangulating case study sources served to identify consistencies in the overall patterns
of information, which contributed to the credibility of findings. Additionally, the case
study findings were triangulated with opportunities and constraints identified in other
biosphere reserves. Consistencies in the patterns of information between the case study
and other literature also contributed to the credibility of findings.

Following the identification of opportunities and constraints, Ireturned to the patterns
and themes that ran through the case study to begin the process of developing research
recommendations. Specific details, stories, and examples from the WBR case study were
interpreted to extrapolate lessons and make inferences that would inform the
development of recommendations for reducing the constraints and enhancing the
•
opportunities for implementing the biosphere reserve concept. Examples and lessons
from other biosphere reserves were also used to inform the development of
recommendations. Finally, the MDP supervisory committee reviewed the draft
recommendations and provided input on them, which Itook into consideration when
writing the final draft.
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2.4 Quality of Data
Aseries of factors can influence the quality of data, and these can include the credibility
of the researcher and methodological techniques (Patton 1990). Each of these will be
addressed in the following section.

The researcher is the instrument in qualitative inquiry. Thus it is important for the
researcher to address any personal and professional information that may have affected
data collection, analysis, and interpretation. Patton (1990) notes that the credibility of
the researcher is dependent on things such as training, track record, and presentation of
self. For this study, Iwas anovice of qualitative inquiry therefore approached the
research with prudence. During the data collection phase interview questions were
carefully constructed and linked directly to the research questions (See Appendix A). In
addition, Iworked to develop arapport with interview participants so that factors such
as distrust might not distort the interview data.

Another factor that could influence the quality of data is the choice of methodological
techniques. For the case study, Iemployed asemi-structured interview approach. The
interview sample size was small and interview participants were selected using a
"snowball" sampling technique. These methodological decisions may have affected the
quality of the data because of distortions introduced by the time period (e.g., the fact
that Cardston County has been embroiled in some controversial land use issues may
have influenced interview responses) and distortions introduced by selectivity in the
people who were sampled (e.g., Some stakeholder groups were not included in the
study). Thus, when developing the recommendations Iwas careful to consider the
context framing specific details and examples that emerged from the case study. As a
final note, this MDP cannot be considered acomplete account of what exists in the
WBR. The case study was conducted to illustrate the viability of biosphere reserves. The
examples from Waterton simply generated ideas on how to overcome the constraints
and enhance the opportunities for applying the biosphere reserve concept.
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Chapter 3 Literature Review and Synthesis

"The last word in ignorance is the man who says of an animal or plant: 'What good is it?' If the land
mechanism as awhole is good, then every part is good, whether we understand it or not. If the biota, in the
course of aeons, has built something we like but do not understand, then who but afool would discard
seemingly useless parts? To keep every cog and wheel is the first precaution of intelligent tinkering."
—Aldo Leopold (1953)
3.1 Introduction
This chapter begins with asummary of the history of ecosystem-based management
(EBM) as astrategy for maintaining and preserving biological and cultural communities.
EBM definitions, elements, and obstacles are briefly discussed. Also 'outlined are some
methods and actions for implementing EBM gleaned from the literature. The chapter
ends with adiscussion of the role of EBM in protected areas management. Specifically,
EBM is considered as an approach to integrate protected areas within the greater
regiqnal ecosystem.

3.2 Ecosystem-Based Management
EBM is an evolving concept that involves managing entire ecological systems rather than
individual or fragmented components such as wildlife species or timber (Peine 1999).
Broadly speaking, it is the process of managing and understanding the interactions
between biophysical and socioeconomic environments within aregional ecosystem
(Slocombe 1998b). The academic and professional literature on EBM has grown
considerably and many authors have attempted to encapsulate the characteristics of this
approach. EBM is described as requiring cooperative interagency structures (Grumbine
1997); afocus on ecological rather than administrative boundaries; management of
ecological, social, and economic factors; and, afocus on long-term sustainability rather
than outputs (Quinn 2002). Today, the EBM paradigm has been adopted by many
federal land management agencies including Parks Canada, U.S. Forest Service, and
U.S. National Parks Service (Greenaway 1998) For EBM to be an effective management
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approach, agencies and organizations must move the concept beyond the rhetoric
(Slocombe 1998b) and translate it into operational terms.

3.2.1 Defining Ecosystem-Based Management
Before discussing EBM in further detail, Iwould like to address semantics. The term
ecosystem-based management has been used interchangeably with other terms such as
ecosystem management. Slocombe (1998b) has suggested that there is adistintion
between the two. The first emphasizes that what can be managed are the activities
within the ecosystem, considered from an ecosystem perspective. The latter is
conducted at smaller spatial scales and is considered in the domain of ecological
science. Despite the use of various terms (e.g., ecosystem management, biodiversity
management, sustainable development) and perspectives from abroad spectrum of
disciplines (e.g., conservation biology, resource management, planning) common
themes or elements have emerged (Grumbine 1994). For simplicity sake, Iuse the term
ecosystem-based management in this document to refer to the set of evolving
constructs that characterizes this paradigm.

There are anumber of definitions of EBM in the academic and professional literature. A
enerally accepted definition is still in the process of development. Grumbine (1997:
p.42) suggested four reasons why the EBM concept remains difficult to define:
1.

Defining any term is apolitical act, an act of power that requires negotiation of
political questions;

2.

Ecosystem-based management challenges societal myths and assumptions
regarding resource management because it change the focus of management
from resource extraction to ecosystem protection;

3. Contextual thinking is difficult; therefore, it takes time to learn how to do it well;
and,
4. It is difficult to define complex problems.

Despite these definitional challenges, aconsensus appears to be emerging on the
common elements of EBM.
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"Ecosystem management is usually defined to mean focusing on ecological
systems that may cross administrative and political boundaries, incorporating a
systems perspective sensitive to issues of scale, and managing for ecological
integrity.. .[furthermore] it includes the recognition of the need to manage for the
sustainability of human as well as ecological communities, to practice adaptive
management, and to encourage broad-based involvement and collaboration..."
(Endter-Wada et al. 1998:

p.

891).

Table 2outlines some working definitions of EBM.
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Table 2 Definitions of Ecosystem-Based Management
Definition

"Ecosystem management involves regulating internal structure and function, plus inputs and outputs,
to achieve socially desirable conditions" (Agee and Johnson 1988: p.7)

"Ecosystem management integrates scientific knowledge of ecological relationships within acomplex
sociopolitical and values framework toward the general goal of protecting native ecosystem integrity.
over the long-term" (Grumbine 1994: p:31)

"Management driven by explicit goals, executed by policies, protocols, and practices, and made
adaptable by monitoring and research based on our best understanding of the ecological interactions
and processes necessary to sustain ecosystem composition, structure, and function" (Christensen
1996: p.665)

"Ecosystem management is an approach that attempts to involve all stakeholders in defining
sustainable alternatives for the interactions of people and the environments in which they live. Its
goal is to restore and sustain the health, productivity, and biodiversity of ecosystems and the overall
quality of life through anatural resource management approach that is fully integrated with social and
economic needs" (Szaro 1998:. p.2)

"Ecosystem-based management is an approach to guiding human activity using collaborative,
interdisciplinary, and adaptive methods with the long-term goal of sustaining desired future conditions
of ecologically bounded areas that, in turn, support healthy, sustainable communities" (Quinn 2002:
p.371)

Efforts to operationalize EBM will not gain from any additional or unified definitions
(Greenaway 1998). In fact, definitional debates obscure more important actions such as
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distilling EBM elements; goal setting; identifying and overcoming obstacles; and
identifying capabilities, skills, and tools to operationalize the concept. These actions will
be discussed in the following sections.

3.2.2 Elements of Ecosystem-Based Management
The discourse surrounding EBM has evolved to include several common themes and
principles. Agee and Johnson (1988), in the first book-length treatment of ecosystem
management, had aperspective based on that of professional park managers, and was
particularly concerned with agencies, information, land management units, and
satisfying the demands of legislation, the public, and conservation (Slocombe and
Dearden 2002). Generally, discussions of EBM often focus on public, government-owned
land (i.e., Crown land in Canada," federal and state land in the United States). Therefore,
ecosystem management literature often takes the perspective of government land
managers (Slocombe and Dearden 2002). This perspective stresses inter-agency
cooperation and legitimizing the concept through legislation (Keiter 1996) as well as
public consultation. In some parts of Canada and the United States, incorporating
privately owned lands into EBM is achallenge for land managers (Hurley 2002,
'Slocombe and Dearden 2002). Possible approaches to this challenge include: better
understanding of the ecological linkages between private and public land; developing
strategies to foster astable and diverse economic base; and, identifying mechanisms to
promote the integrated management of public and private lands (Keiter 1998).

In contrast to the institutional/policy point of view, others have approached EBM from
an ecological standpoint. Grumbine (1994: p.31) presented an ecological view stating,
"ecosystem management integrates scientific knowledge bf ecological relationships
within acomplex sociopolitical and values framework toward the general goal of
protecting native ecosystem integrity over the long-term". Based on an extensive
literature review, he identified ten themes for ecosystem management (Table 3).
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Table 3Ten Dominant Themes of Ecosystem Management
Ecosystem Management Themes
1.

Hierarchical context: Asystem focus at multiple scales of the biodiversity hierarchy.

2.

Ecological boundaries: Management at ecologically appropriate scales using ecosystem
rather than political boundaries.

3.

Ecological integrity: Maintaining viable populations of native species and ecological
processes; ecosystem representation; and long-term management.

4.

Data collection: More data collection and better management and use of existing data.

5.

Monitoring: Tracking and evaluating actions in an ongoing feedback loop of information.

6.

Adaptive management: Focusing on management as alearning process so as to remain
flexible in the face of uncertainty.

7.

Interagency cooperation: Cooperation among government agencies and private
organizations.

8.

Organizational change: Changing the structure of land management agencies is required
to implement ecosystem management.

9.

Humans embedded in nature: Humans are linked to nature. Humans influence and are
influenced by ecological processes and patterns.

10. Values: Humans play asignificant role in ecosystem management goals.
Source: Grumbine 1994
Ecosystem science has an essential role to play in guiding EBM. Essentially, science can
explain cause and effect relationships, predict future events, and provide amodel for
how systems operate. From amanagement perspective, the ecological aspect of EBM
will inform and support management, inform public opinion, and guide actions (Woodley
1997).

EBM has also been addressed from perspectives gained from practical experience and
social science. Slocombe (1993a, 1993b) developed characteristics of an ecosystem
approach by drawing from his experience with protected areas and environs, regional
planning, and the Great Lakes Basin experience. Lackey's (1998) "Seven Pillars of
Ecosystem Management" outlines seven principles that are expressed in terms of social
benefit to one species (i.e., humans) (Peine 1999). Finally, Endter-Wada et al. (1998)
propose aframework for understanding the role that social science should play in
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ecosystem management. The authors conclude that social science analysis should be
included on an equal basis with ecological science inquiry and with data from public
involvement.

Clearly corresponding ideas and themes run through the EBM literature. Rigg (2001)
distilled the elements that distinguish EBM from other natural resource management
approaches into four primary themes:
• Ecological and integrated systems management;
• Adaptive scientific management;
• Cooperation and collaboration; and,
• Integration of social values into management decisions.

These themes are important considerations within the WBR and correspond with the
characteristics of the biosphere reserve concept. Thus, Ihave selected the EBM themes
outlined by Rigg (2001) to fulfill MDP Objective 1—document the fundamental principles
of ecosystem-based management. Iwill use these themes in my comparison of EBM and
biosphere reserves in order to identify the role of the biosphere reserve concept in EBM
(See Chapter 4).

Ecological and integrated systems management
"Ecosystems (classifications) are human constructs that only have value if they assist us in
understanding complex biological-socioeconomic systems and aid us in conserv
ing our resource
base while meeting societal expectations" (Jensen et al. 1996: p.204).

Ecologists define ecosystems as biotic and abiotic components and all the ecological
processes that link them together (Bradley and Wallis 1996). An ecosystem approach
attempts to address these ecological relationships across varying spatial, biological, and
organizational scales (Szaro 1998). The significant difference between EBM and other
resource management approaches is that it involves defining ecological rather than
administrative boundaries and requires integrated coordination among resource
management agencies (Cortner and Moote 1994, Quinn 2002). In addition, EBM seeks
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to move outward in viewing issues and projects in the context of landscape scale
ecological processes, considers ecosystem complexity, and involves management at
large spatial and temporal scales to accommodate natural processes (Yaffee 1996,
Keiter 1998). Ecological and integrated systems management implies that natural
resource managers have aresponsibility to consider issues beyond their own
administrative boundaries. Furthermore, it suggests that temporal boundaries (e.g.,
political timeframes) must be altered in order to accurately manage ecosystem scale
issues (Greenaway 1998).

Adaptive scientific management
Ecosystems are more complex that any other system humans have tried to understand
or manage. Due to this complexity, scientists and resource managers are forced to
measure only parts of the system. This results in limited information and results with
which to predict future changes. For these reasons, predicting the behavior of an
ecosystem is laden with uncertainty (Woodley 1997). Our understanding of biological
systems will always be incomplete, management decisions will always be made without
complete knowledge, and future demands and priorities are not always predictable
(Gates 2001). Thus, EBM requires an adaptive management approach, which is
characterized as "learning by doing". Adaptive management includes actions such as
establishing baseline conditions, monitoring, reevaluation, and adjustment (Keiter 1998).
It entails:
• Explicitly recognizing that there is uncertainty about the outcome of
management activities;
• Designing management policies and plans to increase understanding about the
system and determine the best way of meeting objectives;
• Carefully implementing the policy or plan;
• Monitoring the response of indicators;
• Analyzing the outcomes, considering the objectives and predictions; and,
• Incorporating results into future decisions (Quinn 2002).
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Adaptive management incorporates knowledge into conservation action. It is "the
integration, of design, management, and monitoring to systematically test assumptions
in order to adapt and learn" (Gates 2002). This commitment to continuous improvement
is an important feature of the EBM approach. However, some would argue that adaptive
management has had more influence as amanagement perspective than as away of
doing conservation (Johnson 1999, Lee 1999). Possible reasons for this include: it is a
costly, long-term approach; intransigence by government agencies; and the
unwillingness of stakeholders to risk short-term losses that might occur under
experimental, management (Johnson 1999).

Cooperation and collaboration
EBM also includes the recognition of the need to manage for the sustainability of
humans as well as ecological communities. In fact, at the core of the EBM concept is the
realization that humans are apart of ecosystems, and they influence and are influenced
by ecosystem processes (Quinn 2002). The idea of "humans embedded in nature"
(Grumbine 1994) requires the participation of people in EBM processes. Furthermore,
cooperative, collaborative participation has been identified as fundamental to the
success of EBM (Rigg 2001).

Because ecosystems typically cross administrative and jurisdictional boundaries,
managing them requires interactions among various stakeholders and agencies. Thus,
the EBM approach is based on integrating ecological andsocial principles; promoting
institutional coordination and change, stakeholder participation, and collaborative
decision-making as key components of the process (Szaro 1998). Involving more
stakeholders in the planning and management process is one of the elements that
distinguishes EBM from traditional resource management (Yaffee 1996).

Collaborative decision-making processes mean developing problem-solving approaches
that are interagency, multiparty, and interdisciplinary. Much has been written on this
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topic2,however it is evident that such processes take time and effort and require skills
often not present in traditional resource managers (Yaffee 1996). Furthermore, it is clear
that these processes are incongruent with traditional administrative and political
behavior of the past. A systems focus requiring cross-jurisdictional problem solving
violates the "norms" relating to governmental jurisdiction, leadership control, and
organizational culture (Yaffee 1996). Despite these challenges, there are signs of hope
including initiatives such as Parks Canada's commitment to EBM and the establishment
of initiatives such as the Crown Managers Partnership (CMP)

3

Integration of social values into man&iement decisions
Discussions surrounding EBM have centered on debates over the philosophical
foundation, definition, principles, techniques, and implementations of this evolving
concept. More specifically, the debate has focused on whether or not it is possible to
achieve the goal of balancing social, economic, and ecological considerations (EndterWada et al. 1998).

EBM has been addressed from different perspectives (e.g., ecological, anthropocentric).
Endter-Wada et al. (1998) suggest that there are two main philosophical positions

-

biocentric and anthropocentric. The biocentric position considers sustaining ecological
integrity to be the main goal of EBM. Humans are viewed as the "antithesis" to nature
and human influences are generally seen as detrimental to ecological systems (Ludwig
1993, Noss and Cooperrider 1994, Stanley 1995). The anthropogenic position
emphasizes the importance of human resource use and ecosystems should be
maintained to achieve desired social benefits (Lackey 1998). Because there is
considerable contention over defining the integration of humans into EBM, this aspect of
the concept is in most need of clarification (Endter-Wada et al. 1998).

2

See, for example Fisher and Ury 1991, Wondolleck and Yaffee 2000, Decker and Siemer 2001.
The CMP, formed in 2001, includes federal, provincial, state, and aboriginal agencies and

organizations with significant resource management responsibility within the Crown of the
Continent ecosystem. The focus is to foster acollaborative environment for the development and
application of management tools, research tools (e.g., monitoring and inventory), and science at
the ecosystem scale.
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To advance EBM, humans must be viewed as interacting elements of ecosystems. Some
suggest that EBM means managing the people (Lee 1999, Quinn 2002), which means
altering the behavior of resource users. However, it is also important to consider values
and needs so that EBM projects will not be resisted or sabotaged. This requires helping
people understand their relationship with their environment and how they benefit from
functioning ecological systems. Yaffee (1996: p.727) emphasizes this:

"It is critical that innovations in influencing human behavior, managing
organizations, and developing decision-making processes receive significant
attention as ecosystem management develops, for it is these changes that will
determine the future effectiveness and relevance of such approaches, far beyond
needed innovations in scientific knowledge and understanding."

3.2.3 Obstacles in Ecosystem-Based Management
Obstacles in EBM are widely discussed in the academic literature (Slocombe 1993a,
1993b, Yaffee 1996, Slocombe 1998b, Rigg 2001). Ihave distilled the obstacles into
three categories: planning and management problems, poor use and lack of knowledge,
and administrative and institutional problems.

Planning and management problems
At the most basic level, planning and management problems arise from the
inconsistencies between management units and ecological systems. Oftentimes
management units do not reflect the realities of ecological systems (e.g., watersheds,
environmental gradients). Instead, management units are defined by lines drawn on a
map that reflect artificial administrative boundaries. Such ill-defined units leads to
difficulty in achieving EBM because part of the complete, functional ecosystem is being•
planned and managed by people and institutions with different goals, objectives and
methods from those planning and managing other parts of the ecosystem (Slocombe
1993b).
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Some view the lack of clearly defined goals aplanning and management challenge
(Yaffee 1996, Slocombe 1998b). This is partly due to the use of vague terms such as
sustainability, integrity, and biodiversity. Although these terms are commonly
acknowledged goals for EBM, there is no agreement what they mean for management
outcomes (Cortner and Moote 1999).

Slocombe (1998b) suggests that goals for EBM need to reinforce its core characteristics.
He outlined aset of criteria for identifying EBM goals including: imply and reflect specific
values and limits; reflect ethical principles; reflect awide range of interests, goals, and
objectives; work with, not artificially reduce complexity; accept and recognize the
inevitability of change; synthesize information and knowledge from various disciplines;
be applicable to arange of ecosytem types and conditions; involve various
stakeholders; be understandable in aconsistent way to various people and groups; and
evolve as conditions and knowledge change. Slocombe adds that broad goals such as
sustainability must be broken down into operationally defined goals. Grumbine (1994)
outlined such set of goals: maintaining viable populations, ecosystem representation,
ecological processes and evolutionary processes, and accommodating human use in light
of the first four.

In contrast to the view held by Slocombe (1998), Brunner and Clark (1997) state that
clearer goals are not necessary for the practical purposes of EBM. Rather, the priority is
to use the existing consensus regarding EBM principles to generate enough progress to
develop faith in the approach. They posit that goals, like those outlined by Grumbine,
would not be adequate for ecosystem management decisions because goals are used by
practitioners [a]s heuristics to guide attention to the more important values at stake in a
particular context of adecision" (p.51). For instance, should the practitioner aim to fit
human use within ecological constraints? Or should he put human needs and desires
first? Clarifying goals cannot solve this moral conundrum; it requires interpreting a
particular context and what is appropriate in that context (Brunner and Clark 1997).
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Poor use and lack of knowledqe
Some obstacles to EBM relate to our knowledge of ecosystems. Particularly in remote,
less developed regions there is alack of basic knowledge about the biophysical
environment, socioeconomic characteristics, economies, and the dynamic between social
and ecological systems. It is vital to develop an adequate understanding of the state and
dynamics of the ecological, institutional, and social aspects of ecosystems to specifically
determine what type of management is appropriate in that context (Slocombe 1993b).

Another obstacle relates to our conceptual understanding of ecosystems and the EBM
approach. Scientists, professionals, and society in general all carry particular
assumptions and perspectives for efforts to integrate ecological and societal needs. For
instance, long standing ideas related to bioregionalism, conservation biology, and
landscape ecology have set precedents for defining ecosystem management units
(Slocombe 1993b). However, perceptions grounded in science (e.g., those that define
management units in terms of linked biological and physical characteristics) potentially
exclude consideration of socioeconomic characteristics. The resUlt is amanagement unit
based on one set of goals that may not be relevant to other actors, particularly those
living and working within the bounds of the defined "ecosystem". Therefore, akey step
in realizing the practicality of EBM is to build ashared understanding of the EBM concept
that is anchored on local place-specific knowledge andecosystem science. This requires
ashared understanding of the importance of healthy ecosystems, and the social and
economic benefits derived from long-term economic and ecological sustainability (Yaffee
1996).

Administrative and institutional problems
Many of the key principles of EBM create challenges for how human activities are
organized. Systems thinking, rethinking spatial and temporal scales, dynamism of
systems, and uncertainty are all principles that fly in the face of traditional
administrative and political behavior. EBM requires cross-jurisdictional problem solving
and management, which does not conform to the norms relating to agency and
government jurisdiction, leadership control, and organizational culture. Furthermore,
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EBM focuses on issues that cut across traditional interests that may affect long-standing
political relationships among agencies and government departments (Yaffee 1996).

The long-term perspective of EBM also conflicts with traditional perspectives and political
realities. Many of the incentives in our society emphasize short-term gains, which shortterm, self-interested political systems demand in two to four year cycles. Furthermore,
although many agencies are attempting to adopt an EBM approach, they are faced with
the challenges of short-term budget and political cycles (Yaffee 1996). This means that
processes such as monitoring and adaptive management are often not included because
they are costly, long-term actions that require acontinual commitment to management.
Furthermore, theexperimental nature of processes such as adaptive management
means that potential benefits and products are likely to emerge slowly (Lee 1999). Thus,
achievement of EBM may be handicapped by the expected "rate of return" that political
institutions or funding sources demand (KenCairn 1996).

3.2.4 Ecosystem-Based Management in Practice
Several authors have outlined methods and actions for achieving EBM (Slocombe 1993b,
Yaffee 1996, Slocombe 1998a, Zorn et al. 2001, Quinn 2002). This section provides a
brief review of the literature related to implementing EBM. The aim is to inform the
reader of some options to move EBM from atheoretical to apractical level.

The process of EBM begins with the determination of management units or boundaries.
These units or boundaries must be meaningful to the relevant stakeholders, i.e., "[they]
should reflect distinguishing characteristics of aregion that have significance to people
within and outside the region" (Slocombe 1998b: p.33). The notion of abioregion has
been suggested as one approach to defining management units. A bioregion is generally
defined as ageographic space that encompasses water sources and other key ecological
features, food production, forests and wilderness, villages and infrastructure (World
Resources Institute 2003). Management units based on bioregions includes people, their
social and economic activities, and their shared and individual beliefs. Slocombe (1998b)
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suggests that abioregion is appropriate because of its breadth and link to the local
people and culture.

The next step for moving toward EBM is to form partnerships among the stakeholder
groups that occur within the management unit (Quinn 2002). Partnership-building based
on common goals and interests is akey step for setting the foundation foreffective EBM
(Zorn et al. 2001). Before attempting to identify and resolve issues, stakeholders should
formalize arole for the EBM partnership group(s) by addressing such fundamental topics
as: articulating ashared vision for desired future conditions; establishing adecision
making framework; and, identifying ways to efficiently gather and use collective
information and resources. Zorn et al. (2001: p.358) posits that by agreeing on the
fundamentals early, the partnership [sihould become more active and effective in
addressing EM-related issues."

The most difficult stage in the EBM process is developing understanding for such an
integrated, holistic management approach. This is also the most important stage
becaue the management approach must be locally developed and locally relevant in
order to be useful and feasible. Developing understanding requires both research and
consultation. Initial research priorities would include gathering and reviewing existing
ecological and socioeconomic information, identifying and filling gaps, and integrating it
(i.e., integrate biophysical and socioeconomic dimensions to facilitate consideration of
the entlre, functional ecosystem) (Slocombe 1993b).

The use of collaborative decision-making processes can help build understanding and a
sense of ownership for EBM (Yaffee 1996). Specific methods for working with
stakeholders and communities to develop EBM strategies include: facilitated scoping
workshops and ongoing consultation; newsletters and consultation to disseminate
information; and developing visions of desired future conditions and scenario-planning
exercises. Of course it is necessary to have aknowledge base to support the activities
listed above. Knowledge is critical to understanding the processes within particular
ecosystems and the interactions between local communities and the natural

45

environment. Slocombe (1998b) outlined some important points regarding the use of
knowledge to develop understanding. The first priority, he says, is to describe as many
of the dimensions of the ecosystem and interpret them for their significance, history and
relationships. Also, it is important to make information available, use local knowledge,
and be practical (i.e., in light of limited resources, focus on what could make a
difference to management). Finally, when information is available, use it. When
information is analyzed, mapped, simulated etc. people begin considering the
possibilities for management.

3.2.5 Ecosystem-Based Management

-

Key Principles

In the last decade, EBM has emerged as an alternative model for traditional resource
management (Grumbine 1994). The EBM concept has been subject to debate in
academic and resource management circles, reflecting differences in interests, values
and knowledge (Yaffee 1999, Slocombe and Dearden 2002). Despite definitional
differences, most academics and managers agree on the concept of aregional
ecosystem for management based on biophysical rather than administrative boundaries.
Common principles include cooperation and collaboration, integration of social values,
and adaptive management.

3.3 Ecosystem-Based Management in Protected Areas
Parks and protected areas managers face significant challenges that stem largely from
the isolated nature of protected areas (Batisse 1997). It is from the landscapes
surrounding protected areas that many, if not most, of the stresses on them arise
(Nelson et at. 1997). For instance, some protected areas suffer because their boundaries
do not coincide with the ecological requirements of fauna (e.g., grizzly bears). Others do
not properly fulfill ecological functions of ecosystems because adjacent human activities
result in habitat toss and fragmentation and invasion of exotic species. It is in this
context that EBM is presented as an approach for protected area management.
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3.3.1 Protected Areas
The growing imbalance between finite natural resources and an increasing human
population poses agreat threat for the 21stcentury. The global population, which has
surpassed six billion, is forecast to reach nine billion over the next 50 years (Parks
Canada Agency 2000). As human pressures on natural resources intensify, the role
legally protected areas play becomes more evident (McNeely 1995a).

By definition aprotected area is:

"An area of land and/or sea especially dedicated to the protection and
maintenance of biological diversity, and of natural and associated cultural
resources, and managed through legal or other effective means" (IUCN 1994:
p.7)

Within this general definition, the IUCN (1994) has identified six protected areas
categories. Each category varies from least disturbed to considerably modified
ecosystems; and they are defined by principal management objectives (Table 4).
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Table 4 IUCN Protected Areas Categories
Category

Ia

Title

Strict Nature Reserve

Description
An area of land and/or sea possessing some outstanding or
representative ecosystems, geological or physiological features
and/or species, used primarily for scientific research and/or
environmental monitoring.

w ilderness Area
A

A large area of unmodified or slightly modified land and/or sea,
retaining its natural character and influence, without permanent or
significant habitation, which is protected and managed so as to
preserve its natural condition.

National Parks

A natural area of land and/or sea, designated to (a) protect the
ecological integrity of one or more ecosystems for present and
future generations, (b) exclude exploitation or occupation inimical
to the purposes of designation of the area, and (c) provide a
foundation for spiritual, scientific, educational, recreational and
visitor opportunities, all of which must be environmentally and
culturally compatible.

III

Natural
IMonument
a

An area containing one or more specific natural or natural/cultural
features which are of outstanding or unique value because of their
inherent rarity, representative or aesthetic qualities or cultural
significance.

IV

Habitat/Species
Management Areas

An area of land and/or sea subject to active intervention for
management purposes so as to ensure the maintenance of
habitats and/or to meet the requirements of specific species.

Protected
Landscape/Seascape

An area of land, with coast and sea as appropriate, where the
interaction of people and nature over time has produced an area
of distinct character with significant aesthetic, ecological, and/or
cultural value, and often with high biodiversity. Safeguarding the
integrity of this traditional interaction is vital to the protection,
maintenance and evolution of such an area.

Managed Resource
Protected Area

An area containing predominantly unmodified natural systems,
managed to ensure long term protection and maintenance of
biodiversity, while providing at the same time asustainable flow of
natural products and services to meet community needs.

lb

II

VI

Source: IUCN 1994
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Protected areas have long been recognized as playing acrucial role in conserving
biodiversit:y (Wells et al. 1992), and they increasingly serve as "lynchpins" in regional
land use planning and management (Nelson et al. 2003). Specific contributions from
protected areas include: maintaining the essential ecological processes that depend on
natural ecosystems; preserving the diversity of species and the genetic variation within
them; preserving historic and cultural features of importance to traditional lifestyles;
safeguarding habitats critical for the sustainable use of species; centers for research and
education; and, securing landscapes and wildlife that enrich human experience
recreationally, spiritually, culturally, and aesthetically (McNeely 1995b, Parks Canada
Agency 2000).

Despite the contributions protected areas make, many of them are in crisis (Noss and
Cooperrider 1994, Nelson et at. 2003). Protected areas are rapidly becoming "islands" as
the lands surrounding them are converted to alternative, often incompatible uses (Wells
et al. 1992). External pressures on protected areas arise from land uses such as
forestry, agriculture, mining, and urbanization. These land use activities contribute to
habitat loss and fragmentation; air and water pollution; introduction of exotic species;
and, human over-use (Parks Canada Agency 2000). For wildlife and natural processes,
the increased isolation and external pressures can affect their ability to function and
persist.

As external pressures upon protected areas increase, protected area managers are
spending more time addressing regional environmental issues (Birtch 1991). Managers
are becoming more aware that these areas cannot help preserve and maintain the
world's biodiversity unless they are seen to be part of abroader planning and
management context (Eidsvik 1992). This awareness stems from developments in
knowledge, which have offered insight into how and why we should consider planning
for protected areas over regional scales (Sportza 2003). For instance, conservation
biology and landscape ecology have demonstrated that many ecological features, such
as the population of grizzly bears, need very large areas and very long time scales to
persist. Existing protected areas are rarely large enough (Parks Canada 2003). Also,
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knowledge gained from bioregidnal planning and stewardship has demonstrated that
human factors are important considerations in defining regional planning and
management strategies (Sportza 2003).

3.3.2 Protected Areas and Ecosystem-Based Management
EBM has emerged as an approach that attempts to integrate protected areas within the
regional landscape. Today, EBM approaches are widely endorsed and increasingly
implemented (e.g., Parks Canada). In current practice, EBM is recognized as away to:
1) Integrate park and protected areas with adjacent landscapes so parks do not function
as islands, 2) Account for the range of interactions that occur at spatial and temporal

-

scales beyond that used in traditional park management and, 3) Incorporate human
values into management (Woodley 1997).

Protected areas play acentral role in achieving EBM (Zorn et at. 2001). For instance,
protected areas maintain rich ecological inventory data sets, are focal points for
scientific research, allow comparative studies with adjacent areas, are used for longterm monitoring programs, and protect and sustain biodiversity (Noss and Cooperrider
1994, Nelson et al. 1997). Furthermore, the ecological health of the regional landscape
is seen as dependent upon the ecological and social services offered by the protected
areas located within the system's boundaries. Likewise, interest is growing in the role of
the regional ecosystem (which is tied to protected areas by river flow, watershed etc.) in
achieving EBM. This is because the ecological integrity of protected areas is seen as a
function of the ways in which the lands, waters, and atmosphere of the regional
ecosystem are planned and managed (Nelson et at. 1997).

3.3.3 Canadian National Parks and Ecosystem-Based Management
Parks Canada's traditional approach to managing national parks has focused on
managing for visitor satisfaction and conservation. Most resource management efforts in
national parks were directed toward specific natural features or species within park
boundaries (Zorn et at. 2001). In 1988 an amendment to the National Parks Act made
ecological integrity the first priority in park management (C.48, s.1.2). This prompted
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revisions to national park policy that required an ecosystem-based approach to park
management.
EBM, as it is currently practiced in Canadian national parks, attempts to integrate parks
within the broader ecosystem, through broad-baed collaborative and partnership
building strategies for the purpose of maintaining ecological integrity (Parks Canada
2001). Cooperative, coordinated management with adjacent land management agencies
and local communities is key to developing durable, effective regional management
strategies. EBM in national parks requires aperspective that stretches beyond park
boundaries and involves national and provincial policies as well as programs affecting
local communities (Wells et al. 1992). National parks are expected to understand not
only the environmental aspects of management, but also the social and cultural contexts
within which polidies and programs are implemented (Achana and O'Leary 2000). This is
significant because the extent to which parks integrate local people's needs into
management is indicative of the success of EBM (McNeely 1995a).
Another key component of EBM adopted by Parks Canada is the inclusion of sound
ecological information (Waterton Lakes National Park 2000a). Astrong scientific
background, including benchmarks and indicators, is essential to provide accurate advice
for EBM initiatives (Slocombe and Dearden 2002). The Greater Fundy Ecosystem Group
(GFEG) has perhaps been the strongest in this regard. The GFEG seeks to provide the
ecological background for sustainable forestry practices. Specifically, research is aimed
at identifying strategies to maintain viable populations of native species; quantify
species-habitat relationships; examine ecological stressors; and, identify operational
management options (Slocombe and Dearden 2002). Although Parks Canada advocates
strong research initiatives like that operated by the GFEG, the lack of long-term,
dedicated funding often challenges and prohibits the similar research initiatives in other
Canadian national parks (Jensen et al. 1996, Parks Canada Agency 2000, Zorn et al.
2001).
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3.4 Summary
Ecosystem-based management is an approach that "offers afundamental reframing of
how humans work with nature" (Grumbine 1994: p.27). In contrast to traditional
resource management, EBM is along-term process with afocus on the long-term
sustainability of ecological and human communities. There is no single definition for
EBM. Its core principles include finding ways to manage regional landscapes for longterm sustainability based on collaboration, science, and integration of social values.
These principles create challenges for the traditional management paradigm because
they fly in the face of institutional and administrative norms. To facilitate successful
application of EBM, agencies and organizations must move the concept beyond the
rhetoric. Efforts to operationalize EBM must include long-term goal setting; identifying
and overcoming obstacles; and identifying mechanisms to enable the concept.
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Chapter 4 Biosphere Reserves
4.1 Introduction
This chapter presents aliterature review of the biosphere reserve concept. The
discussion is presented in four sections. The first section begins with abrief summary of
the origin and evolution of the biosphere reserve concept, leading up to the present
content and characteristics of the program. Next is adiscussion of the definition of a
biosphere reserve, including the structure, roles, and functions. The third section
describes the biosphere reserve program in the Canadian context, including the
evolution and limitations of the biosphere reserve program in Canada. Section four
presents an evaluation of the biosphere reserve as amechanism for enabling
ecosystem-based management. The discussion is set in the context of EBM across
protected areas and working landscapes.

4.2 History of the Biosphere Reserve Concept
In 1970, the United Nations Educational, Scientific, and Cultural Organization (UNESCO)
launched its Man and the Biosphere (MAB) program. The idea was to develop an
international initiative that sought to develop abasis, within the natural and social
sciences, for balancing ecosystem conservation with the economic development of local
communities (UNESCO/MAB 2003d). When scientific consultations were being held to
formulate the elements of the MAB program, the idea emerged of acoordinated
worldwide network of protected areas that would be the focus of conservation as well as
research and education needs (UNESCO 2002). From these early consultations the
biosphere reserve concept grew as ameans for achieving the long-term conservation of
natural resources.

Initially, the two major objectives of biosphere reserves were conservation and
ecological research (Price 2002). Over the past three decades, the biosphere reserve
concept has evolved into aframework for linking protected areas with their associated
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working landscapes (Ramsay and Whitelaw 1997). More specifically, biosphere reserves
have become tools for preserving and maintaining natural and cultural values through
sustainable practices built upon sound scientific foundations (Batisse 1997). For amore
in depth discussion of the evolution of the biosphere reserve concept and the MAB
program, see Appendices Cand E.

4.3 Defining aBiosphere Reserve
4.3.1 The Concept
Biosphere reserves are both aconcept and atool used to achieve asustainable balance
between conserving biodiversit:y and promoting human development while maintaining
associated cultural values (UNESCO 2002). A biosphere reserve is an [a]rea of terrestrial
and coastal/marine ecosystems or acombination thereof, which are internationally
recognized within the framework of UNESCO's MAB program, in accordance with the
present Statutory Framework"(UNESCO 2002:

p.

198). These areas are designed to deal

with the important question: How can we reconcile conservation of biodiversity and
biological resources with their sustainable use? (UNESCO/MAB 1996).

4.3.2 The Roles
The Statutory Framework of the World Network of Biosphere Reserves sets out three
primary roles for biosphere reserves (Figure 4): aconservation role, contributing to the
conservation of landscapes, ecosystems, species and genetic variation; adevelopment
role, fostering sustainable economic and human development; and, alogistic support
role, building local capacity to support conservation and sustainable development
through research, education and training (UNESCO/MAB 1996).

Working landscapes are defined as rural landscapes which perform diverse activities and
functions, including human settlements, resource extraction areas, parks, recreational areas,
ecotourism activities, agricultural lands and other sustainable uses (Ramsay and Whitelaw 1997).
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THE THREE FUNCTIONS OF BIOSPHERE RESERVES
CONSERVATION
Conservation
of b$odiversity
and ecosystems

DEVELOPMENT
Association
of environment
with development

BIOSPHERE
RESERVE
LOGISTICS
International network
for research
and monitoring

Figure 4 Biosphere Reserve Functions
(Source: UNESCO/MAB 1996)

The conservation of natural areas and associated genetic materials has been one of the
component project areas of MAB since the launching of the program. Through the
conservation role, biosphere reserves have the potential to maintain the integrity of
biological support systems, which are vital for humans and other species that form the
natural world (UNESCO 2002). The conservation role of biosphere reserves is primarily
served in the protected areas contained within the reserve, where biodiversity protection
is the highest priority (Helmer 2000). These sites serve as reference points of relatively
undisturbed natural process regimes that are used to provide baseline data for
comparison with adjacent lands modified by human activity (Birtch 1988). The
conservation of biological diversity remains one of the key factors in biosphere reserve
site selection and management (UNESCO 2002).

The development role of biosphere reserves is reflected in activities that help move
towards more equitable and sustainable ways of using natural resources. 5This is

Sustainable development in this MDP is defined to mean, "improving the quality of human life
while living within the carrying capacity of supporting ecosystems" (IUCN/UNEP/WWF 1991). See
Appendix Dfor further discussion.
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accomplished with the cooperation of local communities to identify development
strategies that are compatible with regional conservation and economic goals (Helmer
2000). Through education, demonstration projects, and community outreach, biosphere
reserves can encourage the sustainable use of natural resources and demonstrate the
benefits of new approaches.

The logistic support role of biosphere reserves has two components. The first
component includes education and training. This is facilitated by the potential of
biosphere reserves to act as field centers for educating and training scientists,
managers, visitors, and local people. Education and training also serves to build local
capacity for successfully implementing conservation and sustainable development
strategies (Helmer 2000). The second component involves biosphere reserves as
research spaces. This component is significant, especially as the protected area of
reserves are often ideal locations for monitoring change (Furze et al. 1996). Biosphere
reserves can also be sites for awide range

bf research such as: assessing impacts of

pollution on ecosystems; evaluating the effects of traditional and modern land use
practices on ecosystems; developing sustainable production systems for degraded areas;
and, investigating methods for sustainable development. The research and monitoring
role also includes the international linkages for comparative studies in different parts of
the world, for testing, standardizing, and sharing methodologies, and for coordinating
-the development of information management systems (Furze et al. 1996).

The main point of distinction of biosphere reserves is that they are open systems,
focusing outward toward the management issues of both protected areas and working
landscapes (Batisse 1982). Thus, afully functioning biosphere reserve is one that fulfills
the harmonious application of all three roles
and logistic support

-

conservation, sustainable development

within acooperative, local management structure (Batisse 1997).

Indeed, cooperation is afundamentally important function that embodies the biosphere
reserve concept (Furze et al. 1996). Obtaining the consent and active support of all
stakeholders, particularly local people living in the biosphere reserve, is integral to a
biosphere reserve's success (Birtch 1994). To achieve cooperation, it is important to
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recognize that people are an essential part of the landscape; and, people and their
activities are apart of the biosphere reserve. Cooperation can be encouraged by
involving people in the ownership of the program at the local level, integrating various
sectors through genuine partnerships, developing an understanding of the landscape
and social processes beyond ones' own property, and being given the opportunity to be
involved in regional landscape management (Brunckhorst 2000). Furthermore, helping
people become aware and understand the link between human activity and healthy
ecosystems encourages greater acceptance of the biosphere reserve concept and its
intent.

4.3.3 The Structure
Biosphere reserves should include three distinct territorial components: the core zone(s),
buffer zone(s), and zone of cooperation (or transition zone) (Figure 5). Theoretically,
biosphere reserve structure is presented as aseries of three concentric rings. However,
the three zones are implemented in different variations to accommodate local
geographic conditions and constraints (Helmer 2000). This spatial flexibility allows for
creativity in the planning and zoning process, which is one of the major strengths of the
model (Batisse 1997).

BIOSPHERE RESERVE ZONATION
Core area
Buffer zone
Transition area
&a

Human settlements
Research station
Mon itoring
Education /training
Tourism /recreation

Figure 5 Biosphere Reserve Zoning
(Source: UNESCO/MAB 1996)
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The first territory of abiosphere reserve is the legally constituted core zone(s). Core
zones are generally defined as areas minimally disturbed by human development, where
natural ecosystem structure and function remain. Ideally, the core zone(s) should be
representative of amajor ecosystem of world significance, and, be large enough to act
as in situ conservation sites (Batisse 1982). To obtain biosphere reserve designation,
secure protection is required for core zones. This ensures that only activities that do not
adversely affect natural processes and wildlife are permitted (Canada/MAB 1987).
Secure protection for core zones can be provided through legislation; and, in most
biosphere reserves worldwide, aprotected area (e.g., national park) functions as the
core zone. 6

The second territory pf abiosphere reserve is the buffer zone. This zone usually
surrounds or adjoins the core zone(s) and is used for cooperative activities compatible
with sound ecological practices (UNESCO 2002). The buffer zone could be used for
activities such as education and training, as well as for research and monitoring to be
used for conservation and ecosystem management (Batisse 1982). Ideally, buffer
zone(s) need to have clear legal status and only activities compatible with the protection
of the core zone should take place (Furze et al. 1996). In some cases obtaining legal
status will be difficult considering that in some biosphere reserves land in the buffer
zone is often managed by more than one administrative body.

The last territorial component of biosphere reserves is the transition zone or zone of
cooperation. This zone often supports human settlements and arange of economic
activities. The zone of cooperation is where knowledge gained from the core and buffer
zones is implemented to achieve sustainable development (Furze et al. 1996). Typically,
the extent of the zone ofcooperation is large, and in some biosphere reserves this zone
has no defined boundary.
In the Canadian context, several types of protected areas serve as the core zone for the
biosphere reserve model. For example, an area owned and managed by McGill University serves
as the protected area in the Mont Saint Hilaire biosphere reserve. Waterton and Riding Mountain
biosphere reserves rely on protection of national parks to fulfill core zone requirements.
6
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4.3.4 The Establishment Process
The process to establish abiosphere reserve can be initiated by any interested agency,
non-governmental organization, local community group, and/or individuals. 7 Reasons for
initiating biosphere reserve designation can include: an approach for dealing with local
resource or conservation disputes, to recognize some local cooperative, arrangements
that address resource and conservation issues, or to draw some international recognition
to the area of interest (CBRA 1999). The role of the initiating agency or organization is
to identify the area of interest and key stakeholders; to assess the need and feasibility
of the concept in the area of interest; and, to determine the human and financial
resources necessary (Helmer 2000). Most importantly, the agency or organization must
create astart up team with broad community participation, to consider biosphere
reserve nomination. This is acritical stage, and usually requires alocal "champion(s)"
who can see the consultation process through to completion (CBRA 1999, Sian 2000).
Local consultations are essential in order to determine the potential for developing the
local organizational arrangements needed to establish and develop afully-functioning
biosphere reserve (Francis 1991).

Once the organizational structure has been established, dialogue among the
stakeholders is necessary to address things such as: information deficiencies about the
biosphere reserve concept, discussing the benefits and costs of the designation, and
identifying inconsistent land use policies that would constrain the function of the
biosphere reserve. Oftentimes, there are several points of clarification that arise at the
early stages, which can be attributed to misinformation about the biosphere reserve
concept or ambiguity about the likely costs or benefits (Table 5) (Sian 2000). The local
champion(s) serves an important role in the public involvement process by dispelling
common misconceptions.

7

The establishment process is described in the Canadian context.
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Table 5Common Misconceptions About Biosphere Reserves
Misconceptions

Facts
Abiosphere reserve is adesignation of recognition,

Biosphere reserves diminish private property rights and

which means that it does not, and cannot, interfere with

interfere with government policies, and the mandates

private property rights, not with the prerogatives of

of administrative agencies,

elected bodies, government policies and statutes, and
the mandate of administrative agencies.
Biosphere reserves include existent protected areas that

Biosphere reserves are protected areas.

provide core areas as benchmark reference sites for
research or monitoring.
Biosphere reserves foster voluntary cooperation on

Biosphere reserves create anew level of bureaucracy.

matters of mutual interest in the community, and draws
upon people associated with existing agencies and
organizations.

The federal government or the United Nations will
dictate the permitted activities in the biosphere
reserve.

The local community determines biosphere reserve
activities.

Source: Sian 2000
The next step involves forming alocal coordinating committee to discuss the concept,
and build support necessary to proceed with formally proposing the region for
designation (CBRA 1999, Helmer 2000). One of the tasks of this committee is to
complete the UNESCO Biosphere Reserve nomination or amendment form. The
nomination form identifies information gaps, matters still to be decided, and the
community's commitment to'biosphere reserve designation (CBRA 1999). The
amendment process was introduced for biosphere reserves designated in the earlier
years of the program that did not properly convey the multifunctional approach
embodied in the concept (UNESCO 2002). This process provides biosphere reserves the
opportunity to improve their design, zonation, and functioning.

Currently, the nomination form is a200-page assessment of the ecosystem and
management infrastructure available for conservation and sustainable development in
the region. Because the nomination procedure can be an arduous task, the Canadian
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Biosphere Reserve Association (CBRA), at the request of the applicant, provides support
for the preparation of nomination papers, reviews drafts for clarity and completeness,
and meets with local or provincial authorities (Sian 2000).

The nomination or amendment form has two parts. Part One explains how the region
fulfills the criteria and functions of afully functioning biosphere reserve as outlined in
the Statutory Framework, and includes endorsement from relevant authorities. Part Two
describes the human, physical, and biological features of the region and the institutional
arrangements needed to function. Maps and other supporting documents (e.g. land use
plans, species lists) are also required.

Once the paperwork has been completed, the nomination or amendment form is
forwarded to the Canada/MAB Committee. Upon reviewing the submissions the
Canada/MAB Committee accepts or returns the documents for revisions. Next, the
Canada/MAB Committee forwards the proposal to the Canadian Commission for
UNESCO, who verifies the content for completeness. The Advisory Committee for
Biosphere Reserves, comprised of experts from several countries,then reviews the
nominations, which are evaluated on the basis of their compliance with Article 4of the
Statutory Framework (Appendix Q. The Advisory Committee makes recommendations to
the MAB Bureau, who then makes the final decision to accept or reject abiosphere
reserve proposal. For amore detailed explanation of the nomination and amendment
process see Sian (2000).
4.3.5 Biosphere Reserve Management
Given their lack of legal powers, biosphere reserves are not in aposition to plan land
use or manage resources directly (Bioret et al. 1998). They only provide aframework to
relate natural resource management to the needs of local communities (Millar 1982).

A key feature of the biosphere reserve management framework is its focus on
grassroots arrangements. The primary role of these arrangements is to inform and
demonstrate to local populations the linkage between ecosystem function and human
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activity; and, how more thoughtful, sustainable development can result in win-win
situations (e.g., those that improve both local employment and environmental quality)
(Sian 1999). Once designated, biospher
ereserves are managed using cooperative
arrangements, often organized as management committees, created by local leadership
to represent adiverse group of stakeholders (Helmer 2000). The management
committee does not have legal authority to manage the lands contained within the
biosphere reserve; however, it is their responsibility to establish and maintain regional
partnerships among key actors. To develop successful partnerships, the management
committee must initiate and manageprojects that promote sustainable development by
demonstrating tangible benefits to local people (Sian 1999).

4.3.6 The Relevance
The global community needs working examples that encapsulate the ideas of UNCED
and international agreements such as Agenda 21 and the Convention on Biological
Diversity. The idea of promoting abalance between conservation and human activity are
embodied in such agreements. What is needed is amechanism to implement such
international agreements; amodel that expresses the social, cultural, and economic
needs of society that is also based on sound science (UNESCO/MAB 1996). Biosphere
reserves offer such models. Rather than forming islands, biosphere reserves promote
harmony, "theatres for reconciling people and nature" (UNESCO/MAB 1996). The
following points summarize the rationale for establishing biosphere reserves
(UNESCO/MAB 2003a).

1. To conserve biological diversity. With an increase in human development
pressures, the loss of biodiversity of natural systems is growing. This is aconcern
because biodiversity is linked to ecosystem health; thus, the loss of biodiversity can
have broad implications for the natural world. Indeed, human welfare depends on
functioning ecosystems to provide foods, fibers, medicines, and raw materials for
infrastructure. Core and buffer zones of biosphere reserves act as repositories to
maintain samples of the biodiversity of the world's major biogeographical regions
(UNESCO/MAB 2003a).
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2. To maintain healthy ecosystems Biosphere reserves may represent large areas
of land and water, thus contributing significantly to the maintenance of life support
systems such as soil fertility maintenance, river flow regulation, aquifer recharge,
nutrient recycling, and air and water pollution abatement.

3. To learn about natural systems and change. Biosphere reserves can be used to
conduct comparative research on the structure and dynamics of the minimally core
zones, and the functioning of human affected landscapes in the buffer and transition
areas. Long-term studies of this sort can show how these systems may be changing
over time. Furthermore, comparative research between zones can contribute to
understanding of the effect of management interventions on the land when compared to
associated natural landscapes (Bull 1982).

4. To learn about traditional forms of land use. Biosphere reserves are areas
where people can maintain traditional land use practices that often do not significantly
deplete natural resources; and, can contribute to the development of modern resource
management methods (UNESCO/MAB 2003a). Moreover, traditional land use practices
are an important means for conserving ancient breeds and crops, which are important
genetic resources for modern agriculture (Helmer 2000).

5. To share knowledge on how to manage natural resources in asustainable
way. One component of the biosphere reserve concept is to conduct research to
explore new methods for planning and practicing sustainable resource management,
which is integrated with conservation activities (Brunckhorst 2000). Results are shared
through education and demonstration projects.

4.3.7 The Benefits
Organizations and individuals from various levels and sectors of society can derive
potential benefits from biosphere reserves. The opinions and needs of local communities
are paramount in biosphere reserves (UNESCO 2000), and efforts are made to tailor
biosphere reserve activities, such as research and demonstration projects, to these
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needs (Birtch 1988). Because biosphere reserve activities and projects are expected to
be relevant to the culture and environment of aparticular area, reserve designation can
provide numerous benefits for local people. Potential benefits include: protection and
maintenance of vital land and water resources; amore stable and diverse economic
base (e.g., opportunity for technological innovation such as wind power); more influence
in land-use decision-making; reduced conflict with protected area administrations and
interest groups; an opportunity to maintain existing traditions and lifestyles; and, amore
healthy environment for local communities and their children (UNESCO/MAB 2003a).

Scientists can use biosphere reserves to test the practicality of their theories and to see
local aspects of global processes (Birtch 1988). Biosphere reserves encourage research,
for example on ecólogical processes, and they are areas offering agrowing database on
which, to build new hypotheses and experiments. Furthermore, biosphere reserves
provide long-term security for permanent plots and monitoring activities, which serve to
identify longer-term trends over short-term fluctuations, as may be caused by changes
in climate for example. Biosphere reserves also encourage interdisciplinary research and
monitoring comparative studies; thus, they can potentially influence the allocation of
national or international research funds (UNESCO/MAB 2003a).
Resource managers, through the programs they administer, act as an interpretive link
between local communities and scientists. Resource managers are entrusted with the
environmental (and economic) values of society. They can benefit from biosphere
reserves by developing abetter understanding of the needs of local communities in
addition to having access to leading edge scientific research on natural resource
management. Scientists provide resource managers with up-to-date information on
natural resources, and enhanced technical and institutional capabilities to manage
natural resources in asustainable manner. With innovative ideas and techniques in
hand, resource managers help to procure greater public support of nature conservation
through demonstrating the practical benefits involved.

64

The primary focus of politicians is their constituency, however they define it. The
biosphere reserve presents the politician with an opportunity to get arepresentative
environmental view from scientists, local communities, and the resource managers that
act as alink between the two. Politicians are sensitive to social issues; thus, they may
be receptive to projects that demonstrate the social benefits of conservation and
sustainable development. They would likely welcome aprogram and aset of strategies
for resource use, which could reconcile social and environmental needs (Birtch 1988). In
fact, the fundamental ideas of the biosphere reserve concept are congruent with current
Canadian federal and provincial policy initiatives (e.g., Canadian Federal Government
Sustainable Development Strategies and Alberta's Commitment to Sustainable Resource
and Environmental Management).

The general public represents aspectrum of values in regard to the environment.
Although personal values about nature may not be directly affected by the work of
biosphere reserves, public beliefs on specific issues could change through the conduct of
educational activities in reserves (Birtch 1988). Through activities such as demonstration
projects, education centers, and workshops; biosphere reserves can demonstrate to the
world community practical ways to resolve land-use conflicts and to ensure protection of
biological diversity (UNESCO/MAB 2003a).

4.4 The Canadian Experience
Canada has always been an active member of the UNESCO/MAB program, and has been
amember of the MAB-International Coordinating Council since its inception in the early
1970's. Canadian scientists have played important roles in shaping the MAB program
through work on environmental quality, analysis of urban areas as ecological systems,
documenting traditional and local-level resource use in coastal areas, the founding of
the Northern Science Network, and the provision of information on projects in the North
through preparation and distribution of an occasional newsletter distributed to the
Northern Science Network (Roots 1989). An extended discussion of the Canada/MAB
Program, including its history and activities, can be found in Roots (1989) and Sian
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(2000). The remainder of this section will focus on Canada's involvement in the
Biosphere Reserve Program.

4.4.1 Canada's Involvement in the Biosphere Reserve Program
As amember of the UNESCO/MAB program, Canada has been actively involved in the
development and support of biosphere reserves. The first Canadian biosphere reserve
was designated in 1978 at Mont-Saint Hilaire, Quebec. Currently, Canada has 12
biosphere reserves established across the country amid varying degrees of development
and human intervention (Figure 6).
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The common element in Canadian biosphere reserves is the involvement of local people
with adirect interest in the activities of the reserve Despite the national and
international elements of biosphere reserve nomination, they are entirely local initiatives,
designed and operated by local communities (Helmer 2000). Although biosphere
reserves are designated by UNESCO, the international organization does not, and
cannot, interfere will the legal mandates, private property rights, and management
policies already in place. Biosphere reserve designation merely signifies that the
conditions of the site appear to be sufficient for supporting and developing the three
main roles of biosphere reserves

-

conservation of ecosystems and biodiversit:y,

demonstration of sustainable development practices and, participation in research,
monitoring, and educational activities (Francis 1991).

The management arrangements of Canadian biosphere reserves usually reflect the prior
ownership of the lands. For example, Mont Saint Hilaire is owned by McGill University
and the site is used for research and education. There is informal cooperation with
neighboring landowners whenever issues of mutual concern arise, but otherwise there is
no defined transition zone. The Charlevoix and Niagara Escarpment Biosphere Reserves
are based on provincial planning regions and management is directed by local
municipalities and private landowners (Francis 1991). For the two biosphere reserves
based on national parks

-

Waterton and Riding Mountain

-

the management zoning

within the parks provides for the core and buffer zone requirement, thus Parks Canada
is involved in the management arrangements. The Long Point biosphere reserve exhibits
acomplex overlay of ownerships and management units. This reserve is based on two
national wildlife areas, aprovincial park, and aCrown marsh.

Since its inception, Canadian biosphere reserves have been represented nationally and
internationally through Canada/MAB and the Biosphere Reserve Working Group (BRWG),
with the federal government acting as Chair (Ramsay and Whitelaw 1997):
Administrative support for the biosphere reserves has been largely alocal responsibility;
however, limited financial assistance has been provided (sequentially) by the Canadian
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Comniission for UNESCO and then by Parks Canada and Environment Canada (CBRA
1997).

During the mid 1970's Canada/MAB was successful in having two areas designated by
UNESCO as biosphere reserves, Mont Saint Hilaire and Waterton. In 1982, the
Canada/MAB Committee created the BRWG, aspecial group of experts and managers
convened to work on the biosphere reserve component of the MAB program. The BRWG
was successful in having four more areas designated as biosphere reserves.
Representatives from each reserve were added to the BRWG as each area received
official status (CBRA 1997).

The BRWG was created, in part, to encourage wide consultation and participation of
local, provincial, and national agencies in implementing the Canadian National Action
Plan (Canada/MAB 1987). The Plan, devised by Canada/MAB to direct its future
priorities, was meant to establish an effective biosphere reserve network in Canada, as
well as show Canadian support for the UNESCO International Action Plan for Biosphere
Reserves. Furthermore, the Action Plan, through adetailed explanation of the biosphere
reserve structure, infrastructure requirements and functionality criteria, was intended to
help attract support for the concept from awider audience (Roots 1989). The Plan's
three main objectives were:
1. To improve and expand the network in Canada;
2. To use the network to increase basic knowledge for conserving ecosystems and
biological diversity; and,
3. To make biosphere reserves more effective in achieving sustainable social
benefits from natural resources by demonstrating the value of integrating
conservation and development (Canada/MAB 1987).

Similar to UNESCO's International Action Plan for Biosphere Reserves, the Canadian
National Action Plan confirmed and underlined the multiple functions that characterize
biosphere reserves in Canada. In addition, the Action Plan explored activities that would
help meet the functionality requirements of biosphere reserves. Finally, the Action Plan

69

served as adiscussion paper to raise awareness of biosphere reserves among other
organizations or individuals that might be able to assist Canada/MAB, financially or
otherwise, in achieving the actions set out in the Plan (Canada/MAB 1987).

4.4.2 Limitations in Canada's Biosphere Reserve Program
Application of the biosphere reserve concept in Canada has the potential to influence
conservation, sustainable resource use and development, and awider environmental
ethic (Roots 1989). However, it has not been widely used as atool for protecting natural
areas and exploring sustainable development (Helmer 2000). There are several
explanations for the under-use of the biosphere reserve concept in Canada. First,
because of the lack of institutional support, biosphere reserves are not part of any
federal or provincial program, which has resulted in alack of adequate funding and legal
status (Strengthening the System otBiosphere Reserves in Canada: A National MultiStakeholder Workshop 2002). The MAB program in Canada is almost exclusively
volunteer-based, which has limited its development and created alow profile for
biosphere reserves in Canada. The biosphere reserve program is an "orphan" of sorts
because it has not gained clear leadership within any federal department; thus, the
program is challenged with developing and coordinating afunctional biosphere reserve
network with limited resources and support.

Secondly, the lack of awareness and understanding, by all levels and sectors of the
public, of biosphere reserves. In order to gain support for reserves in Canada, people
need to understand the reasons why they are useful and how they can meet their
needs. Increasing the visibility and awareness of value of biosphere reserves has been
challenging because the lack of core funding presents aserious l
i
mitation (Strengthening
the System of Biosphere Reserves in Canada: A National Multi-Stakeholder Workshop
2002). Resources are necessary to develop and manage awareness-building projects
such as marketing and promotion, facilitating networks, and partnership development.

Finally, the value of biosphere reserves as tools to achieve sustainability has not been
clearly demonstrated (Strengthening the System of Biosphere Reserves in Canada: A
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National Multi-Stakeholder Workshop 2002). By not having something tangible that
people can associate with the biosphere reserve designation, it is difficult to understand
what abiosphere reserve really means (Roots 1991). Demonstrating the value-added
benefits of biosphere reserves is limited in the same way as increasing the awareness of
the biosphere reserve concept

-

lack of resources. A more detailed explanation of the

constraints of implementing the biosphere reserve concept can be found in Chapter 5.

To address the constraints of applying the biosphere reserve concept, and to facilitate
the growth of Canada's biosphere reserve program, astrengthened national organization
of biosphere reserves was necessary (Ramsay and Whitelaw 1997). In 1997, the six
Canadian biosphere reserves convened to form the Canadian Biosphere Reserves
Association (CBRA). CBRA is anon-profit association, with amandate of providing
support and creating national coordination to help strengthen biosphere reserves in
Canada (CBRA 2003). As aregistered non-profit organization, the CBRA can access
resources from the private sector and charitable foundations, which was not an option
for the government administered BRWG (Helmer 2000). The objectives of CBRA include:
1. Developing and maintaining projects for conservation, protection, and
sustainable resource use suited to national and local needs;
2. Train and involve local communities and volunteers in biosphere reserve
activities;
3. Promote Canadian biosphere reserves and the biosphere reserve concept as a
model for responsible, community-based resource management and sustainable
development;
4. Build anational network of biosphere reserves by encouraging the formation of
new UNESCO biosphere reserves within Canada; and,
5. Share information and services so that biosphere reserve activities can be used
as models for national and international organizations (CBRA 2003).

In the six years since its inception, CBRA has been actively involved in strengthening the
national biosphere reserves network. CBRA's most current activities occurred in 2002,
prior to the Earth Summit in Johannesburg. Athree-part project was funded and

71

supported jointly by Environment Canada and Parks Canada. In January 2002, local
biosphere reserve committees began production of cooperation plans, which are tools to
coordinate partnership activities toward the goals for each biosphere reserve. CBRA
developed aset of guidelines for the preparation of cooperation plans and distributed
them to each member Canadian biosphere reserve. The guidelines specify components
of the cooperation plan including background information, goals to achieve functional
biosphere reserves, and tools and resources to achieve priority goals (Murzin 2003). In
June, aworkshop "Strengthening the System of Biosphere Reserves in Canada" was
held at Carleton University. The workshop brought together approximately 100 national
stakeholders and biosphere reserve representatives to discuss biosphere reserve
activities in Canada and how various sectors could relate to the conservation and
sustainable development functions of the program (Birtch 2003). The third component
of the project was the attendance of the Vice Chair of CBRA at the World Summit on
Sustainable Development, in South Africa. As part of both the Canadian and UNESCO
Delegations, the Vice-Chair had access to all of the meetings, conferences, and
negotiations at the Summit. He also helped out at the Canadian pavilion, presenting a
talk on "Sustainable development around protected areas: the Canadian Biosphere
Reserves approach" (Malka 2003).

4.5 Biosphere Reserves and Ecosystem Based Management
National parks are akey part of conservation lands serving important functions such as
watershed and wildlife protection (McNeely 1995a, Parks Canada Agency 2000).
However, the size of some protected areas is small relative to the requirements of
ecological processes (e.g., fire) and some wildlife species (e.g., large carnivores). This
underscores the importance of applying an EBM approach to protected areas and
working landscapes (Dolan and Frith 2003).

Biosphere reserves offer ameans to implement EBM by fostering multi-stakeholder
cooperation, offering aframework for cooperation in monitoring and research on natural
and human systems, and helping to discover ways of integrating conservation and
community development (Peine 1999). For protected areas nested in human
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communities, biosphere reserves could be conduits for science, education, and
communication between protected areas and local people. This section will outline the
role of the biosphere reserve concept in implementing EBM. More specifically, the
discussion will be placed in the context of EBM across protected areas and working
landscapes.

45.1 Linkages Between Biosphere Reserves and Ecosystem-Based
Management
Broadly speaking, biosphere reserves and EBM share acommitment to holistic resource
management through linking human activity and conservation. More specifically, the two
concepts share elements such as regional collaboration, partnership building, science
(e.g., monitoring), and incorporation of human values. Biosphere reserves are not
meant to replace EBM efforts, rather they should support and complement them.
Specifically, the biosphere reserve concept provides aframework to relate EBM to local
needs by supporting local communities in partnership development, and in the use of
science and education to inform sustainable development opportunities.

Partnership develoiment
Regional collaboration and partnership development are critical components of achieving
effective EBM (McLean 2003), enabling protected areas managers to facilitate linkages
beyond park boundaries. Developing cooperative partnerships, with particular emphasis
on local community involvement, is also recognized as an important component of the
biosphere reserve concept (UNESCO/MAB 1996). Biosphere reserves are built upon the
establishment of interactions between scientists, resource managers, decision-makers,
and the local people who should ultimately benefit from conservation measures and
research (Batisse 1982). It is this focus on cooperative and inclusive management
arrangements that distinguishes biosphere reserves from other protected area models
(Helmer 2000).

The biosphere reserve constitutes atechnique to foster understanding of and support
for protected areas and sustainable development practices. The aim is to have local
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populations view the biosphere reserve not as an infringement on their rights but as a
tool to serve their long-term interests. Such understanding and support often arise from
the way biosphere reserves are planned, established, and managed. During the initial
planning stage, abiosphere reserve is defined in locally relevant terms and is
administered through cooperative agreements. Such agreements are often organized by
local coordinating committees, which represent adiverse group of stakeholders from
community, government, business, and industry (Helmer 2000). Gaining the agreement,
support, and participation of the population directly concerned is key to the success of
conservation measures (Batisse 1982). In this way, biosphere reserves can promote
EBM by serving as models of acooperative relationship between groups of people and
between people and the environment (Ravindra as cited in Helmer 2000).

Science
Increased collaboration can also build support for ecosystem-based science and
research. Providing alogistic base for research and monitoring is one of the key
functions of biosphere reserves. Indeed, the particular nature of biosphere reserves
(e.g., roles and zoning arrangement) offers special opportunities for scientific work.
First, biosphere reserves include agradation of human interventions where ecological
systems are altered or incomplete. This provides an opportunity to use science in
discovering ways to manage systems where the ideal is not or cannot be met (Poore
1983). Second, the zoning arrangement of biosphere reserves (i.e., core, buffer,
transition zones) offers opportunities for comparative research of ecological systems
with and without intervention. The biosphere reserve concept acknowledges human
roles within an ecosystem; and comparative research offers an approach to conservation
such that human needs can be satisfied in ways that support the long-term health of the
ecosystem.

Unlike many protected areas, manipulative research in the buffer and transition zones is
acharacteristic and necessary function of the biosphere reserve. Having cooperative
management and research linkages with people living and working in the area
surrounding the core makes it easier to conduct research and monitoring projects on
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private land (Roots 1989). Furthermore, one of the cornerstones of the biosphere
reserve concept is that the needs and desires of local people are paramount (UNESCO
2000). In this way, biosphere reserves build on an atmosphere of trust and acceptance
and foster cooperation and commitment to research projects on private land.

Education
Gaining support for EBM initiatives requires increased understanding and modified
attitudes of stakeholders and the general public (Yaffee 1996, Slocombe 1998b).
Specifically, the attitude that humans are apart from ecosystem processes rather than a
part of them needs to be modified. One approach to making desired changes in
ecological attitudes and behaviors appears to lie in tying into existing attitudes

-

linking

what an individual already values to what is being proposed (Greenaway 1998). For
example, most people value economic well-being thus aconnection should be drawn
between economic well-being and ecological health. Values do not change, but the
attitude does as new information is connected to previous knowledge and emotions
(Greenaway 1998).

The biosphere reserve constitutes an approach to modifying attitudes and behaviors by
focusing on projects that are relevant to the local culture and environment (Birtch
1988). Individual sites are used to increase understanding of the meaning of the
biosphere reserve concept through education and awareness-raising activities such as
demonstration sites, which provide tangible examples of EBM in practice (e.g.,
alternative riparian and range management practices) (UNESCO 2002). Sites can be
interpreted to show local people and visitors specific situations regarding natural
systems, resource use methods, inappropriate techniques and suggested alternatives
(Millar in Scace and Martinka 1982).

Sustainable development
Sustainable development is another facet of biosphere reserves that can increase
understanding and influence behavior in local communities. Sustainable development
demonstrates how communities can sustain local economies and resource use while also
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conserving regional biodiversity (Helmer 2000). This is particularly so in relation to the
use of natural resources in sectors such as agriculture, forestry, and tourism.

Sustainable development is one of the most difficult functions of biosphere reserves to
achieve. Local environments are vulnerable to avariety of land uses and many land uses
need to be changed. Moving toward more sustainable land use practices requires careful
consideration of local traditions, the impact of new technologies on existing social
structures, and the economic viability of changed practices (Sian 1998).

4.6 Conclusion
With increasing human demands on natural resources, conflicts between development
and conservation intensify. Biosphere reserves—together with ideas such as EBM—are
used to test different ways of meeting human needs while sustaining the ecosystems
that support them. The biosphere reserve concept is not apanacea for ecosystem
management efforts, however it underpins asignificant and innovative framework
designed to improve the relationship between man and the environment by:
• Promoting cooperative relationships among various stakeholders, particularly
with resident communities;
• Highlighting the link between nature and society, hence calling for aholistic
approach to natural resource management;
• Seeking links between science, conservation, and natural resource development;
• Fostering sustainable development through the demonstration of tangible
benefits to local people; and

-

• Combining field research, environmental education, training, communication, and
demonstration of results.
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Chapter 5 Results of the Waterton Biosphere Reserve Case
Study
Opportunities and Constraints
-

5.1 Introduction
The goal of this MDP is to contribute to an understanding of the opportunities and
constraints of applying ecosystem-based management across protected areas and
working landscapes. Ichose to evaluate the biosphere reserve concept as amechanism
for implementing EBM. This decision was based on the consistencies between the two
approaches (See Chapter 4). As indicated in the methodology (Chapter 2), Iselected the
Waterton Biosphere Reserve as acase study to see what lessons could be learned and
applied to enhance the opportunities and reduce the constraints of applying the
biosphere reserve concept; hence, enhancing the application of EBM.

This chapter provides an evaluation of the details and examples derived from the WBR
case study. The evaluation leads to asynthesis of opportunities and constraints, which
will be used to develop conclusions and recommendations for: 1) Identifying whether or
not the biosphere reserve is an appropriate mechanism to implement EBM and 2) In
light of the above, identify strategies and actions to improve the functionality and
effectiveness of biosphere reserves.

5.2 Waterton Biosphere Reserve
5.2.1 Socioeconomic Description
The zone of cooperation of the WBR extends approximately 20 km east and north of
WLNP (UNESCO/MAB n.d.). The region is composed of acomplex mix of public and
private ownerships and the economy is based primarily on agriculture and resource
development. Private lands to the east (Cardston County) and north (Municipal District
of Pincher Creek) of Waterton Lakes National Park predominantly support grazing
activity, although small residential holdings have increased in the past decade (Waterton
Lakes National Park 2000b). The region also supports the energy and forestry sectors.
For example, Shell Canada, amajor employer in the Municipal District of Pincher Creek,
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has agas plant south of the Town of Pincher Creek, and the Blood Tribe administers a
timber reserve located in the Belly River valley.

Being cognizant of the contrasting socioeconomic backgrounds in the WBR is important
when assessing the viability of the biosphere reserve concept. This is because natural
resource and land use decisions are influenced by different socioeconomic factors, and
understanding how local communities make such decisions will improve the success of
biosphere reserve related efforts. Furthermore, understanding how decisions are
influenced enables the creation of conditions and incentives that encourage more
sustainable land uses that will be readily adopted by local communities (Schelhas and
Shaw 1995). In the WBR study area, the economy in both municipalities is based
primarily on agriculture. However the Municipal District of Pincher Creek has asignificant
oil and gas presence, which accounts for approximately 60% of the municipal tax base
(Respondent 14). The oil and gas industry is significant in terms of the operational
capacity of the municipality (i.e., fiscal capacity) and off-farm income for the local
community. The Municipal District of Pincher Creek also has residential development,
and growing tourism (e.g., Castle Mountain Resort) and wind power industries.

In contrast, agriculture is the primary tax revenue generator in Cardston County. This
municipality is concerned about its future viability. The question on the minds of the
municipal decision makers is: "How are we going to meet the needs of the county with
the low tax basethat we now have" (Respondent 9). Hence, it is easy to see why the
County would like to encourage development in areas where it would be appropriate
(e.g., adjacent to existing hamlets). Furthermore, development creates jobs, which
generates tax revenue and creates jobs for the local community. The bottom line is rural
survival and development supports that by generating revenue that provides schools,
hospitals, and other services that contribute to quality of life. 8

8

Development will generate net revenue only if the tax revenues exceed the servicing costs.
4
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In this context, it is clear that the underlying factor influencing land use and natural
resource management issues in the WBR is rural survival. Therefore the key question is:
How can the WBR support rural vitality and maintain healthy ecosystems? One answer
to this is to support the agricultural industry:
"As long as the agricultural people are being successful financially and they can
afford to feed their families and keep their operations up then this community
will protect this land for along time" (Respondent 14).
Larger regional issues also affect these rural municipalities. For example, the Municipal
District of Pincher Creek and Cardston County are facing pressure from increasing urban
populations (e.g., Calgary). Alberta's urban population has grown steadily during the
past 20 years and the trend can be expected to continue (Future Environmental
Directions for Alberta Task Force 1995). Calgary in particular, has grown from 103 to
721 square kilometers in the period between 1925-1998 (City of Calgary 1925, Canadian
Almanac and Directory 1998). In the same period, Calgary's population grew from 65,
291 (1926 census) to 876,519 (1998 census) (Dominian Census 1926, Calgary Civic
Census 1998). Urban growth is prompting some city dwellers to seek urban lifestyles in
rural settings. Improved communications and flexible work arrangements in addition to
the desire for simpler surroundings are driving this trend. However, insidious rural
residential development threatens not only conservation values, but also the agricultural
landscape that forms the heart of the community.
5.22 Jurisdictional Context
"The regional aspect of the biosphere reserve approach requires cooperation among the various
jurisdictions, agencies, the key administrations at the municipal, provincial, and federal levels of
government and other interested stakeholders" (Burak and Swinnerton 1998: p.582).
The issues faced in the WBR are complicated by the multiplicity of jurisdictions
exercising land use decisions (municipalities, various provincial government
departments, federal government, First Nations, private landowners). Competing
interests and inconsistent management policies often present challenges and conflict in
the region (Dolan and Frith 2003). Future challenges are anticipated as Alberta
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experiences continued economic growth resulting in continued consumption of, and
competition for, land by various economic sectors (Land Use Core Action Team (LUCAT)
2002).
The main issue that influences jurisdictional conflict in the WBR is the lack of apolitically
cohesive land use planning framework for Alberta (Barss 2004). Legislation and policies
are in place to assist municipalities in land use planning activities; however, these
policies are weak with no means of monitoring or enforcement (Land Use Core Action
Team (LUCAT) 2002). Issues related to the lack of aprovince-wide land use policy
framework include:
• The lack of an overall provincial land use vision to guide municipalities;
• Rural municipalities are not l5rovided with technical support, resources, and tools
to make land use decisions that protect agricultural land; and,
• Lack of fiscal incentives and conservation programs to retain sustainable
agricultural landscapes.

Land use is currently not an Alberta provincial government priority (Land Use Core
Action Team (LUCAT) 2002), therefore municipalities lack the guidance to make longterm land use planning decisions. This issue is especially evident in agriculturally based
municipalities because market conditions influence decision-making hence decisions are
generally short-term. For instance, due to the poor health of the farm economy (grains
and oilseed), some producers make decisions that are good for the short-term bottom
line in order to continue farming (Alberta Agriculture 2002, Land Use Core Action Team
(LUCAT) 2002). Similarly, with the current bovine spongiform encephalopathy (BSE)
crisis, some beef producers are in financial dire straights and it may make better
economic sense for them to sell their land to adeveloper than to leave it in agricultural
production. For Waterton, this would mark the loss of aunique, open landscape, making
way for land uses such as large feedlot enterprises and residential development.

In 1999, the Alberta government released apolicy statement that expressed an overall
vision and direction for the province (Alberta's Commitment to Sustainable Resource and
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Environmental Management). Alberta's Commitment policy provides broad, strategic
level direction for sustainable development. Regional strategies are being developed to
apply provincial policy to various regions across the province (Alberta Environment n.d.).
The purpose of these strategies is to assess the implications of human land uses and the
increased pressure humans are putting on the landscape.

These are strategic exercises meant to answer three fundamental questions: Where are
we now? Where do we want to be? and How do we get there? This planning framework
is sound in theory, however the Alberta Commitment policy is broad and subject to
interpretation. Ambiguity surrounding the policy coupled with the lack of apolitically
cohesive land use framework and the tools (e.g., fiscal incentives, farmland protection
programs) to implement sustainable development make it difficult for municipalities and
agricultural land managers to effect positive change in land use planning.

5.2.3 Evolution of the Waterton Biosphere Reserve
The choice of the Waterton Lakes area for abiosphere reserve was made by the
Canadian National MAB Committee in consultation with National Park personnel but prior
to discussions with area residents. The site was chosen primarily in response to the
designation of Glacier National Park as abiosphere reserve; thus, designating Waterton
as abiosphere reserve continued the tradition of cooperation between the two parks
(Roots 1989).

On September 8, 1979, aceremony was held at WLNP to officially designate the park as
the core area of the WBR. No other areas surrounding the core were specified as part of
the biosphere reserve at that time. For ayear and ahalf after official designation,
nothing tangible had happened to further the WBR. Reasons for this included, the
novelty of the biosphere reserve concept; application of the concept in the context of a
protected area in adeveloped country was not clearly understood; and WLNP had no
organization, budget, or mandate to manage the WBR (Bull 1982). As aresult, park staff
decided to host aworkshop to generate interest in and understanding of the biosphere
reserve concept and its potential in Waterton. The workshop was attended by local
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ranchers, representatives from the federal and provincial resource management and
research agencies, universities, and Canada/MAB staff. As aresult of the workshop, an
agreement was reached to expand the reserve, and that apublicity campaign was
needed to help allay the fears of landowners and government agencies. In addition, it
was recommended that an interim committee be established to better define what
cooperative activities would further the biosphere reserve concept (Bull 1982). It was
suggested that the committee, which consisted of the park superintendent, three
landowners, and aUniversity of Calgary researcher, should examine areas of research of
interest to landowners or agencies, such as soils management or ecosystem changes
arising from the pine bark beetle infestations.

This meeting laid the foundation for an expanded WBR, through cooperative efforts and
mutual understanding of those involved. In addition, Canada/MAB agreed to provide
fifteen hundred dollars to assist the Waterton Biosphere Reserve Committee in its initial
work (Roots 1989).

Asecond meeting, held in 1982, further defined the role of the Waterton Biosphere
Reserve Committee. It was agreed that there would be more local support for the
biosphere reserve concept if ranchers headed up the committee so two ranchers were
selected to as co-chairpersons. The initial goal of the Committee was to promote an
awareness of the biosphere reserve concept using local examples. For instance, the first
initiative was to hold monthly public seminars involving experts addressing noncontroversial issues such as the spread and control of invasive species.

As local people became less suspicious of the program, the Committee broached more
sensitive issues such as elk management. Some ranchers living near the park had a
history of elk damage to their crops and haystacks. They regarded the animals as park
elk, which created asource of contention between ranchers and the park. To deal with
the issue, the park provided new fencing (decreasing ranchers' fence maintenance
costs); and the Biosphere Reserve Management Committee hosted several meetings
regarding hunting regulations," which resulted in achange to the provincial hunting
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regulations for the area and adecrease in the elk depredation problem (Lieff 1985).
Having established alocal base of interest, the Committee became involved in the
research and monitoring role, which it felt would further increase .interest and
involvement. Atechnical committee was established to screen research and monitoring
proposals and to suggest how to address resource management issues in the area (Lieff
1985).

By 1990, diminishing interest and resources resulted in the disbanding of the Technical
Committee (Dolan and Frith 2003). Despite this, the Waterton Biosphere Association has
continued to exist over the past decade: "The Association has been 'both strategic and
opportunistic in its investments over this period, given limited fiscal resources and
volunteer capacity" (Dolan and Frith 2003: p.5).

5.3 Key Individuals and Organizations
Throughout the course of this research, several individuals and organizations were
identified in the WBR study area that may contribute to the functionality and
effectiveness of the biosphere reserve concept. Many of these organizations are
currently developing local capacity and acting upon conservation and sustainable
development issues. Some of the activities of these organizations are consistent with
and contribute to the WBR. The following sections include abrief description of the
organization (who and what), how their activities compliment the biosphere reserve
concept, and the potential benefits of collaboration between the WBR and the
organization.

5.3.1 The Nature Conservancy of Canada
The Nature Conservancy of Canada (NCC) is anon-profit, non-advocacy organization
aiming to conserve ecologically significant lands through private action. The tools the
NCC delivers on the landscape are primarily related to private land including, land and
conservation easement donations and land and conservation easement purchases (The
Nature Conservancy of Canada n.d.). The NCC's reputation has been built on
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relationships with private landowners; including the provision of resources and tools that
empower landowners to make their own decisions.

Working closely with the ranching community bordering WLNP, NCC is striving to keep
35,000 acres of important wildlife habitat intact (The Nature Conservancy of Canada
2001). The Waterton Park Front Project, as it is known, is in the early stages of longterm management planning. The NCC has recognized that "...it [the landscape] has to
be grazed in terms of its conservation values and its community value", however how
the NCC will deliver aprogram in terms of along-term relationship "is still being
defined" (Respondent #16).

The NCC's success in Waterton has been partly due to the relationship building they
have achieved with landowners. Relationship building, including trust and
understanding, is avital factor in furthering private land conservation. As one
respondent stated, "if you lose the trust with the ranchers, then you've lost all hope in
what you are doing" (Respondent 11). The NCC, with its easements, is asking for a
long-term relationship with landowners and successive landowners (Respondent 16)
thus, it is imperative that they invest quality time into fostering these relationships.

The NCC has been successful in building relationships with individual landowners
however, they haven't been as successful at reaching out to the greater community.
This is due in part to the rapid success of the Waterton Front Project. The NCC had
invested their efforts into acquiring easements, which created alag in terms of
extension programs such as stewardship and education. This has created an atmosphere
of distrust and uncertainty within the community. 9The Conservancy has been operating
asa low-key organization and they have acquired asubstantial amount of land in the
WBR study area. As aresult, some community members began to question the motives

9"Community" includes those living in Cardston County and the Municipality of Pincher Creek.
The atmosphere Idescribe is more prevalent in the WBR study area because that is where the
NCC has acquired most of the conservation easements and purchases.
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of the NCC and rumors circulated (e.g., the NCC would take the land out of agricultural
production) (personal observation).

The NCC has recognized that they need to address this issue and communicate more
effectively to the greater community. The primary barrier preventing the NCC from
reaching out and gaining the trust and understanding of the community is resource
constraints (i.e., financial, time, and human). The NCC is currentlyin the fledging stage
of planning and delivering extension programs in Waterton, the capacity just was not
there to make progress earlier in the project.

Opportunities/benefits of collaborating with the WBA:
• Assistance in developing and maintaining along-term agricultural protection
program
• Stewardship projects
• Education
• Information sharing

5.3.2 Southern Alberta Land Trust Society
The Southern Alberta Land Trust Society (SALTS) is acommunity-based, rancher-driven
organization including ranchers, other agriculturalists, professionals, and citizens who
are

[c]ommitted

to the promotion of ranching heritage and the conservation of native

rangeland along the eastern slopes, foothills, and prairie regions of southern Alberta"
(Southern Alberta Land Trust Society (SALTS) 2002, p.1).

SALTS believes that lasting conservation solutions are developed with the knowledge of
the value and importance of keeping native rangeland intact. The organization's
activities focus on fostering awareness with urban audiences and decision makes as
well as improving opportunities for landowners to maintain economically and ecologically
sustainable ranching operations (Southern Alberta Land Trust Society et al. 2000). This
includes .providing tools such as conservation easements, assistance in family business
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succession planning and, public awareness campaigns regarding the contribution of
rangelands to the quality of life of Albertans.

The primary barrier to the success of SALTS is that it is avolunteer-driven organization.
This is compounded by the fact that many of the volunteers are ranchers. It is a
challenge to make avoluntary commitment in light of the demands of managing a
ranch.

Opportunities/benefits of collaborating with WBA:
• Develop working relationships between ranchers and WLNP based on common
interests/issues
• Leverage initiatives by pooling financial resources
• Information sharing

5.3.3 Waterton-Glacier International Peace Park
The Waterton-Glacier International Peace Park was established in 1932 to commemorate
the long-existing relationship of peace and goodwill between the people and
governments of Canada and the United States. The International Peace Park concept
has given profile and impetus to collaborative initiatives across the border (Dolan and
Frith 2003). Prior to biosphere reserve designation, the two national parks had along
history of informal cooperation reflected in cooperation on research, shared interpretive
programming, resource management, and staff meetings (Lusk et al. 1995).

GNP, designated in 1976 as abiosphere reserve, adjoins Waterton and is managed for
similar conservation and public use objectives. Biosphere reserve programs in both
countries have addressed the importance of cooperation as acomponent of an
ecosystem management approach. For example, WLNP has formally addressed the
importance of cooperation in its most recent management plan. The plan articulates the
need for cooperation through the following strategic goal and objectives:
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3.5.1 Strategic Goal
Integrated planning and management in the Crown of the Continent Ecosystem.
3.5.2 Objectives
To build relationshipsand share information among the community of agendes, indMduals and
interest groups in the regional ecosystem.
To work towards common goals.

(Source: Waterton Lakes National Park 2000a)

Some of the key actions identified to achieve these objectives compliment the goals of
the WBA, including—support cooperative fundraising and educational programs that
assist landowners in securing arrangements to protect habitat on private property
adjacent to the park (e.g., conservation easements); and, participate in initiatives to
keep wildlife and ecological processes from conflicting with landowner interests (e.g., elk
damage to forage crops, livestock predation, wildfire) (Waterton Lakes National Park
2000a). Hence, it is in the interest of WLNP to foster aworking relationship with the
WBA. In fact, the WBA has been able to persist over the past decade partly through the
commitment of asmall group park staff (Dolan and Frith 2003). 10

Similarly, GNP has embarked on acourse of integrated planning and cooperation. For
example, in 1983 the U.S. National Park Service and Parks Canada sponsored a
symposium to explore relationships between parks and adjacent land.
To pursue biosphere reserve goals, Glacier initiated ajoint effort with the Flathead
National Forest to develop aregional geographic information system and habitat maps
for public and private landowners. Glacier also initiated cooperation with the Blackfeet
Indian Nation on wildlife issues; strengthened cooperation with Waterton's research
program to examine cumulative, environmental impacts of development on the regional
ecosystem; and, conducted studies (e.g., preservation of cutthroat salmon) to support

In addition to park staff, asmall group of ranchers have dedicated their time and effort to the
WBA.
10
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the advancement of sustainable land uses through cooperative research within the
biosphere reserve zones of GNP.

Opportunities/benefits of collaborating with WBR:
• Support and participate in research and monitoring—research conducted in the
WBR and Glacier biosphere reserve will help park resource managers acquire
new knowledge and data about local resources (Roots 1989)
• Raise public awareness of the WBR by incorporating biosphere reserve material
in park based education programs
• Leverage biosphere reserve initiatives (e.g., financial and human resources)
• Stimulate awareness among resource users outside of the park about ecosystem
management
• Stimulate awareness among park staff of local residents needs and values

5.3.4 Southern Alberta Sustainable Community Initiative
The Southern Alberta Sustainable Community Initiative (SASCI) is afledgling "synergy"
group based in the Municipal District of Pincher Creek. It is an ambitious initiative that
includes the gamut of stakeholders in the Pincher Creek area. SASCI's mandate is [tjo
provide information and education and to facilitate public cooperation through amultistakeholder group for the sustainable economic, environment, and social future of
southwestern Alberta..." (Southwest Alberta Sustainable Community Initiative 2003,
p.1). The group believes that "[i]f people are well informed and given the opportunity to
participate in aconstructive public dialogue that we as acommunity will make more
effective, efficient decisions for the benefit of the community" (Respondent 17).

SASCI's structure consists of aboard of directors, which includes representatives from
agriculture, oil and gas, environmental groups, aboriginal community, and town council.
It is aremarkably diverse group of people who are committed to making SASCI work.
Investing the commitment into SASCI is apositive step toward success, however the
group also recognizes the existing barriers that prevent SASCI from achieving its
mandate. The first barrier is the cynical perspective of some members of the
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community, which results in lack of support. Some people have ahard time believing
that any company or organization would. want to invest time and money into such an
initiative without an ulterior motive. There is the perception that companies such as
Shell are building something for no other reason than to further their own objectives
(Respondent 17). The second barrier is the broad scope of SASCI. The initiative is not
focused on one particular interest; rather, it focuses on the "sustainable community".
This means it includes agriculture, oil and gas, wind, small industrial business etc. With
the initiative being fairly new, it is not certain if the mandate is too large. Speaking on
this potential barrier Respondent 17 noted, "[w]ith the board of directors in place right
now it feels like anything is possible. There is incredible enthusiasm." The last barrier is
the capacity to get the initiative off the ground. In order to gain support for and
participation in SASCI, the group needs to demonstrate that it is actually adding value to
the community. Because of the diverse mandate, and volunteer efforts it is not
something that can be done quickly. The most critical task the group has is to hire a
manager. However, this poses adilemma for SASCI—How can you hire amanager when
you have limited financial capacity? and How can you secure financial support from
stakeholders if you haven't demonstrated that the initiative is working?

Opportunities/benefits of collaborating with WBR:
• Leverage sustainability initiatives
• Foster communication between the local community and Parks Canada

5.3.5 Crown of the Continent Managers Partnership
The Crown of the Continent Managers Partnership was established in 2001 and involves
federal, provincial, state, and aboriginal agencies and organizations with significant
resource management responsibility within the Crown of the Continent ecosystem. The
focus of the partnership is to foster acollaborative environment for the development
and application of management tools, research tools (e.g., monitoring and inventory),
and science at the ecosystem scale. Relationship building has been fostered through an
interagency Steering Committee and an annual Agency Forum, which is hosted by the
Waterton-Glacier International Peace Park (Dolan and Frith 2003).
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Opportunities/benefits of collaborating with the WBR:
• The CMP could increase its knowledge of local community attitudes and values
• Leverage biosphere reserve related projects (e.g., human resources)
• Improve the communication between land managers and local people
5.4 Constraints to Implementing the Biosphere Reserve Concept
The success of abiosphere reserve hinges on the consent and active support of local
people. While the WBR has achieved acertain level of success there are constraints,
including local perceptions and limited capacity, which makes it difficult to move toward
achieving afully functional biosphere reserve. The following discussion outlines the
constraints identified from the WBR case study, the literature review, and my personal
observations. 1'The discussion cites interview respondents directly, but all participants
remain anonymous.

The constraints in developing and managing abiosphere reserve are defined as those
issues that could potentially affect the everyday operations of the biosphere reserve and
the long-term viability of the concept at the local level. Many of the constraints are interrelated. However, they are grouped under the broad headings of personal perception
and capacity.

5.4.1 Personal Perception
"When people do not understand abasic concept, it is difficult to know how they can contribute
to it and, most of all, how they can benefit from involvement in abiosphere reserve" (Roots
1991: p.12).
When participants were asked about their familiarity with the WBR two perspectives
consistently emerged—uncertainty and doubt in the WBR. These perspectives relate to
the ambiguity surrounding the biosphere reserve concept and on the relative inactivity
of the WBA. Overwhelmingly, respondents perceived that the WBR was merely a

11 See Chapter 2: Methodology for adescription of how the constraints and opportunities were
arrived at.
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designation that has failed in terms of delivering the concept on the ground. In fact, a
couple of individuals pointed out that perhaps the biosphere reserve is not needed at all.

"The biosphere reserve is not front and center in most people's minds on what
drives their decisions or behaviors. Maybe it has failed because it is not needed.
Maybe it has failed because some of these processes that guide people's
decisions are being fulfilled through other means" (Respondent 17).

Poor communication with respect to the benefits of biosphere reserve designation and
the role of the WBA has lead to disinterest in the WBR because local people see no
direct benefit to them. This has probably been the biggest barrier to gaining local
support and participation in the WBR (Respondent 5). Historically, local people
supported the WBR when it was convenient for them to do so (Cowley and

Lieff 1983).

The lesson evident here is that it/s essential to be specific to people about the
implications of setting up biosphere reseives. This means being specific about what the
biosphere reserve would mean on the ground.

Another perceptional challenge faced in Waterton is the misconception that the WBR is a
government program. This lead to concerns including fear that private land would be
taken over by government and that landowners would be told how to manage their
property (Respondents 4, 5, 7, 12, 13). Furthermore, some believe that the WBR is
merely an extension of WLNP: "It's kind of hard to tell the difference between where the
park starts and. where the biosphere association starts as far as I'm concerned"
(Respondent 13). This perception leads to feelings of suspicion and is based on fears
that the WBR program is an attempt to take over control or expropriate lands. Although
these fears are unfounded, this misconception threatens the feasibility of furthering the
biosphere reserve concept.

There is also astrong sentiment in the area that environmentalists are working against
the best interests of the community. This creates aconstraint for engaging the
community in biosphere reserve activities because people view the WBR as an extension
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of WLNP thus the WBA is perceived to be an environmental organization. The
antagonism expressed towards environmental groups stems from the belief that
environmentalists are only interested in conservation and are willing to compromise local
livelihoods to save "wild creatures". Furthermore, ranchers are resistant to the notion of
being told how to manage their land. "Instead of blaming the [ranchers] because they
might not be doing something right, acknowledge the wisdom they had to manage it
[the land] this way so it stayed this way" (Respondent 11).

It is evident that local perceptions and resistance to the WBR partly stem from the fact
that designation of the reserve was not community-driven; rather it was largely aresult
of an application by Parks Canada. The lack of local ownership and definition of the
biosphere concept in Waterton hindered local support and participation. Buy-in to the
biosphere reserve concept, at the outset, is essential for success (Helmer 2000).
Achieving local buy-in involves extensive communication of the biosphere reserve
concept and demonstration of pdtential benefits of participation. In light of this, the
WBA has been both strategic and opportunistic in its investments over the last decade
(Dolan and Frith 2003). Notable achievements include:
• Control of non-native vegetation

-

Design of community based management and

education programs to control non-native species in the WBR. The WBR
contributed financially toward an inflatable boat that Cardston County used to
travel along the Belly River to control and monitor ton-native vegetation
(Respondent 9);
• Information sessions/workshops

-

The WBR hosted several workshops designed

to address common concerns of the ranching community (e.g., seminars on bear
and weed control and forest and grassland management);
• Community-based monitoring

-

Partner with Environmental Monitoring and

Assessment Network (EMAN) in facilitating community based monitoring
networks in Pincher Creek and Brocket (Piikani Nation). 12
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5.4.2 Capacity

-

Funding and Institutional Support

To overcome misconceptions of the biosphere reserve and gain support from local
people, it is important to illustrate the benefits of the program in atangible way. For
example, the WBA could focus on supporting the community in the use of best practices
(e.g., wind power, organic agriculture). However, without adequate capacity (e.g.,
funding and human resources) the long-term viability of such projects is questionable.
Inadequate capacity is both acause and effect of the lack of awareness and acceptance
of the biosphere reserve concept across Canada (Roots 1991). From the WBR case study
Iidentified two main components of the capacity issue: funding and institutional
support.

First, because of the lack of formal commitment from the federal or provincial/territorial
governments the biosphere reserves are not part of any government program, which
has resulted in alack of adequate core funding. 13 Biosphere reserves have the least
financial support of any national program, which is due in part to their multi-sectoral
nature. Because biosphere reserves promote conservation and development, agencies
are faced with conflicting responsibilities (e.g., Parks Canada) and may be hesitant to
assume alead role. Furthermore, because biosphere reserves should be seen as
independent from any specific sector (e.g., government, industry) but supported by
them, few government departments want to support initiatives which they do not get
credit for (Respondent 19). "If there is no popular political benefit from participating in
MAB, then it is unlikely acountry [or government agency] will continue to implement the
program" (Brown 2002, p.750).

Another institutional issue is the multi-jurisdictional nature of most biosphere reserves.
Because biosphere reserves deal with lands under the responsibility of various public
institutions collaborative efforts are required to manage the designated area. Various

Further progress on this initiative is pending additional financial resources (Dolan and Frith
2003).
At the present time, the WBR receives an annual allotment of five thousand dollars from
Canada/MAB.
12

13:
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jurisdictions have their own mandates and priorities, which can cause friction and delay
the implementation of biosphere reserve programs.

The second fundamental capacity constraint faced by the WBR is the lack of human
resources to undertake biosphere reserve activities. There are afew reasons for this.
First, fiscal support for the WBA has been very limited. This has prevented the
Association from achieving significant progress, which in part has reduced the interest
and motivation of volunteers (Dolan and Frith 2003). Secondly, in rural communities
such as Waterton, there is afinite and limited volunteer base. Together with multiple
conservation groups working in the region (e.g., SALTS, SASCI), the volunteer base is
spread thin.

The last significant capacity constraint facing the WBR is the absence of visible,
sustained leadership. The goal of leadership action is to generate community support
and participation in biosphere reserve activities. Visible local leadership is essential to
establishing the credibility of abiosphere reserve (Roots 1989). For the WBR, having
local landownerstake the lead roles in the Biosphere Reserve Management Committee
was important to the early developments of the biosphere reserve. WLNP has also
played ,a visible role in promoting the WBR. However, the risk of involving agency
players in abiosphere reserve association is the perception that the biosphere reserve is
driven by an agency mandate. This precludes the possibility that the biosphere reserve
association is representing the community's interests (Respondent 3). Furthermore, if
protected areas managers assume leadership responsibility, their job responsibilities and
functions may put them in aposition of perceived confrontation with local, traditional, or
economic interests. This is possible in the WBR because of historical antagonisms
between the park and surrounding landowners. 14 The only way to gain credibility and
trust from local people is to have local leadership and involvement that separates
biosphere reserve activities from government initiatives (Roots 1989).

94

5.5 Opportunities to Implement the Biosphere Reserve Concept
As places which seek to reconcile economic development, social needs, and
environmental conservation, through partnerships between people and nature, the
biosphere reserve appears to be an appropriate mechanism to implement ecosystembased management. The strength of the biosphere reserve concept lies in its ability to
support local communities in developing sustainable development solutions that fulfill
economic and environmental needs. To strengthen this argument Ihave identified
specific opportunities, including outreach and best practices, whereby the biosphere
reserve offers ameans to promote the foundations of EBM

-

cooperation and

collaboration and integration of social values. 15 The following discussion, outlining these
opportunities, is based on findings from the WBR case study, the literature review, and
my personal observations.
5.5.1 Biosphere Reserves Support Local Communities
The success of applying the biosphere reserve concept depends on the acceptance,
understanding, and active participation of citizens..." (Burak and Swinnerton 1998: p.581).

Through education, demonstration, and community outreach, biosphere reserves
provide an opportunity to support local people in the development and implementation
of sustainable activities. Interest and support from local people is generated by
demonstrating the benefits of such activities at the individual and broader community
level (e.g., boosting the local economy). Only through observation of the benefits of
supporting and participating in the biosphere reserve program is there potential for local
people to become strongly supportive.

Lack of local support has been aconstraint in managing and maintaining the WBR (see
section 5.4.1). In the absence of adequate capacity (i.e., financial and government
support), the WBR maintains alow profile in the Waterton region (see section 5.4.2). As

For more information see Graham MacDonald's historical account of Waterton Where the
Mountains Meet the Prairies (2000).
For acomplete discussion of the foundations or characteristics of EBM see Chapter 3.

14

15
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aresult, activities in the WBR have been limited, reducing the opportunity to
demonstrate the benefits of abiosphere reserve program to local people. In light of this,
stating that local communities are apotential opportunity to further the biosphere
reserve concept in Waterton appears contradictory. However, my research suggests that
an opportunity exists for the WBR to "re-introduce" itself to the local community. Local
perspectives on the WBR, identified in this MDP, relate to the ambiguity surrounding the
biosphere reserve concept and on the relative inactivity of the WBA. However,
comments from interview respondents and literature documenting activities in the
Waterton region suggest that the biosphere reserve concept is relevant to the
community. For example, groups such as SASCI and SALTS, formed from adesire to
sustain rural vitality and maintain healthy ecosystem in the Waterton region,
demonstrate the congruence between biosphere reserve principles and the goals of the
Waterton community. Several interview respondents reinforced this congruity when they
personally expressed adesire to sustain rural vitality (i.e., ranching) and maintain the
landscape "like it was fifty years ago." (Respondents 7, 8, 11, 12, 13, 14).

However, respondents indicated that the future of ranching in Waterton was fraught
with uncertainty. The community is facing economic challenges stemming from issues
such as rising capital costs, competing land uses (e.g., residential development) and
BSE. As aresult, ranchers face significant financial pressure to convert their land to nonagricultural uses. Some ranch families parcel their and off to the booming housing
market because they feel they have no other choice. Residential development appears
to be the approach to resolve economic hardships, but this "solution" can potentially
create more problems. For the rancher each time apiece of land is converted to
residential use the land prices skyrocket, estate taxes rise, conflicts between ranchers
and residential homeowners increase. For the environment, development raises
concerns such as habitat fragmentation, wildlife displacement, reduced habitat
effectiveness, increased wildlife conflicts, and ecosystem management constraints (e.g.
fire management).
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The biosphere reserve concept aims to dispel the perception that local communities are
being asked sacrifice their own well-being (e.g., financially) to subsidize asocietal good
(i.e., anational park). This realization is communicated to the local community and they
are engaged in the process of conservation and sustainable development by speaking to
their needs. The WBR can support the local community by engaging people in a
discussion around the current trends (e.g. residential development) and identifying
opportunities to maintain the landscape for economic, social and environmental values.

Redberry Lake Biosphere Reserve, situated in west central Saskatchewan, is
experiencing asimilar threat to its agricultural industry. To counter this, Redberry Lake
Biosphere Reserve's Community Committee initiated acommunity consultation process.
The result was the development of aSustainable Community Plan for the reserve. The
plan identified valued community attributes the local people wanted to maintain and the
environmental, economic, and social interactions needed to maintain them. The end
result was atool (i.e., the plan) to encourage conservation through identification and
adoption of ecologically benign economic development options (Sian and Kingsmill
2001).

5.5.2 Biosphere Reserves Support Best Practices
Best practices are defined as those activities that sustain the development of natural
resources to support human populations today without undermining the potential of the
biosphere to support future generations. When identifying a"best practice" it is
important to consider the rudimentary functioning of ecological systems and in doing so,
recognizing how humans influence and are affected by the health of ecological systems.

Furthermore it requires answering two important questions: what is it we want to
sustain and why do we want to sustain it? By linking social, economic, and ecological
considerations the biosphere reserve concept illustrates that responsible stewardship of
the environment—hence the use of best practices—is translated into successful, healthy
communities. Wind power and organic beef are examples of best practices that the WBR
could support. First, the WBA could assist Cardston County in exploring wind power as
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an alternative revenue-generating source. Secondly, the WBR could encourage ranchers
to raise organic beef through the establishment of official certification for organic beef
products. Furthermore, they could use Waterton's International Peace Park and
biosphere reserve status as aselling feature to attract consumers. People may be more
likely to buy beef if they know it was raised in relatively "pristine" country that supports
sustainable practices and "environmentally-friendly" products.

Biosphere Reserves Around the World Supporting Best Practices
The strategies adopted in the Rhon Biosphere Reserve, Germany and Dana Biosphere Reserve, Jordan are
described to show how biosphere reserves, can integrate best practices that support economic development and
conservation
The Rhon Biosphere Reserve, Germany
The Rhon biosphere reserve in Germany has sought and achieved ways of maintaining the cultural landscape
based on traditional agricultural systems. Among the approaches used included identifying arange of agricultural
products that could become important in terms of regional marketing (e.g., the Rhon sheep and the Rhon apple).
In addition, aplatform for business partnerships was created, which involved credited business enterprises
contributing to biosphere reserve goals through Innovative and environmentally friendly products and through
creating or safeguarding jobs in the Rhon area. Arange of enterprises have been involved including: farms,
grocery stores, restaurants, hotels, crafts, and tourist agencies (UNESCO 2002).
Dana Biosphere Reserve, Jordan
In Dana, the development of income-generating initiatives has been the primary incentive for encouraging
alternative and sustainable land uses. At the end of 1998, after 3years of operation, income-generating activities
had raised $380,000 US in sales and tourism receipts, created 55 new jobs, and provided financial benefits to more
than athousand people (UNESCO 2002). Activities that have created income and jobs for resident communities
include the production and commercialization of dried fruit and organically produced products (e.g. jams, teas,
herbs etc.); introduction of medicinal herbs as cash crops; and revamping ajewellery making initiative for creating
original jewellery based on the plants and animals of the reserve. The sustainable development successes in the
Dana biosphere reserve are reliant on the "Dana address" and the conservation philosophy, which are the biggest
selling points for the products. This is reflected in the use of recycled materials for packaging, in the use of "Wadi
Dana" as abrand name, and in the product slogan "Helping nature, helping people" (UNESCO 2002).
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5.5.3 Biosphere Reserves Support Education
Biosphere reserves can make avaluable contribution to environmental education
through their research, monitoring, and demonstration activities based on the goal of
sustainable development (Canada/MAB 1988). The range of opportunities for
environmental education in the WBR includes numerous target audiences including:
• University students who can gain practical field experience and specialized
training from the research and monitoring activities related to the conservation
and sustainable development functions of the biosphere reserve
With the support of aScience Horizons Internship, astudent from the
University of Lethbridge will be implementing Ecological Monitoring and
Assessment Network (EMAN) water/riparian protocols at selected sites in
WLNP (C. Smith. personal communication June, 2003);
• Students from primary, elmentary, and high school who can gain awareness
and knowledge of ecosystem management
E.g., The WBR hosted biosphere reserve field days for local area high
school students. Students visited research sites in the zone of cooperation
and discussed various research activities taking place in WLNP with Park
staff (Roots 1989);
Existing Smithsonian Institute/Man and the Biosphere monitoring could
be used as educational tools
• Local residents who can learn about sustainable development from
demonstration sites
An exhibit was designed to demonstrate to ranchers how to recognize
invasive species;
The WBA advertised acow/calf demonstration by Agriculture Canada
Potential collaborative efforts exist between the Nature Conservancy of
Canada and the WBA to deliver sustainable agriculture demonstration
workshops on NCC land 16;

16

Waterton Lakes National Park has provided science, education and fundraising support to the

NCC in its conservation efforts with private landowners (Dolan and Frith 2003).
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• Visitors and tourists who can become aware of the purpose of the WBR and the
role it performs
-

E.g., A biosphere reserve viewpoint road exhibit was constructed of the
highway leading from Pincher Creek to Waterton Lakes National Park.

5.6 Summary
In this chapter Ihave identified and discussed opportunities and constraints for
achieving afully functioning biosphere reserve using the details and examples derived
from the WBR case study and other biosphere reserves around the world. From my
assessment, Iconclude that the biosphere reserve approach is avalid and useful
approach for the Waterton region. This conclusion is supported by three main points: 1.
Current and potential collaborative efforts in the Waterton region 2. The WBR meets the
recommended conditions for individual reserves, as defined through the Seville Strategy
and 3. Opportunities to implement biosphere reserve principles and activities (Section
5.5) have been successfully implemented in other biosphere reserves around the world.

1. Examples of current and potential collaborative efforts illustrate that the diverse suite
of administrative structures and working relationships can contribute to and support
Water-ton Biosphere Reserve designation (Dolan and Frith 2003).

• Section 5.3 presented several organizations that, are currently developing local
capacity and acting upon conservation and sustainable development initiatives
consistent with biosphere reserve principles.
Nature Conservancy of Canada

-

anon-advocacy group that is focused

on providing conservation tools to private landowners;
Southern Alberta Landowner Trust Society

-

aranch-driven organization

that is focused on promoting ranching heritage and the conservation of
native rangeland;
Water-ton-Glacier International Peace Park

-

promotes the integrated

planning and management in the Crown of the Continent Ecosystem
through relationship building and information sharing; and
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Southern Alberta Sustainable Community Initiative

-

amulti-stakeholder

synergy group that is focused on providing information and education
and facilitating public cooperation for asustainable future in
southwestern Alberta.

• Section 5.5.1 illustrated that the WBR can foster cooperative activities, on issues
of mutual concern, between the Park and private landholders. Past examples
include, 1) controlling winter depredation of haystacks by providing fencing
materials to ranchers (Roots 1989) 2) facilitating expert workshops for the local
community on the management implications associated with are-colonized wolf
population (Dolan and Frith 2003) and 3) designing community-based
management and education programs to control non-native vegetation (Dolan
and Frith 2003).

2. The Waterton Biosphere Reserve meets the recommended conditions for individual
reserves, as defined through the Seville Strategy (See Appendix E, Table 18) (Dolan and
Frith 2003). See Table 6for alist of WBR activities consistent with recommendations
from the Seville Strategy.
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Table 6Waterton Biosphere Reserve Activities Consistent with the Seville
Strategy
Seville Strategy Recommendation
Involve stakeholders in the planning and
decision-making in the biosphere reserve.

Waterton Biosphere Reserve Activities
Local landowners are involved in the Waterton
Biosphere Association (the chair of the WBA is a
local rancher).

Evaluate the products and services of the
reserve, and use these evaluations to promote

The Waterton Biosphere Association initiated

environmentally sound and economically

discussions around an eco-tourism model for the

sustainable income opportunities for local

area.

people.
Organize forums and set up demonstration sites

The Waterton Biosphere Association has

for the sustainable utilization of biological

facilitated several forums (e.g., wolf

resources important to the region.

management).

•
Use biosphere reserves for basic and applied
•
research.

Graduate theses and other student projects have

Use the reserve for making inventories of fauna
and flora, and collecting ecological and socioeconomic data.

Encourage involvement of local communities,
school children and other stakeholders in
education and monitoring activities.

been carried out in the Waterton Biosphere
Reserve.
Partnering with the Environmental Monitoring
and Assessment Network, the Waterton
Biosphere Association has facilitated communitybased monitoring networks.
The Waterton Biosphere Association has
facilitated ecological monitoring with the youth
of the Piikani First nation in Brocket Q. limko.
personal communication 2002).

3. Upon completion of the literature review, it was evident that other biosphere reserves
around the world were engaging local communities by initiating local dialogue,
supporting best practices and developing outreach opportunities.

It is evident that the WBR is functioning, however the perception that it has failed to
deliver on-the-ground still prevails. This can be attributed to the constraints identified in
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Section 5.4 —personal perception and capacity. Local perceptions and resistance to the
WBR partly stem from the fact that designation of the reserve was not community
driven rather it was largely aresult of an application by Parks Canada. Secondly,
inadequate capacity including funding and institutional support were both acause and
effect of the lack of awareness and acceptance of the WBR. In Chapter 6Idetail
recommendations and actions to reduce these constraints and enhance the
opportunities. The recommendations were developed from the evaluation of the WBR,
but they are not exclusive to the WBR. The recommendations, when tailored to a
particular context, can be used in any biosphere reserve striving for functionality.
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Chapter 6 Conclusions and Recommendations
6.1 Ecosystem-based management
Single resource to ecosystem-based, the 20 th Century has experienced aspectrum of
natural resource management approaches. A spectrum of ideals, not necessarily what
has been achieved in practice, new knowledge and changing values are refashioning
how we perceive natural resources, and moving us toward amore integrated approach
(Yaffee 1996, Keiter 1998). Ecosystem-based management has emerged as the
dominant philosophy for moving forward on holistic or system ideals (Rigg 2001, Quinn
2002). One of the distinctions between EBM and other natural resource management •
paradigms is the idea of viewing humans as apart of nature and not apart from it.
Proponents of EBM point to the importance of understanding the attitudes of people
affected by EBM so that management processes are designed to fit aparticular context
(Yaffee 1996, Endter-Wada et al. 1998). There are various interpretations of what is
required to operationalize EBM (see chapter 3, Section 3.2.4), but most notably is the
notion that tangible benefits are identified and clearly articulated and that key decision
makers and other stakeholders are involved effectively (Sian 1999). This pragmatic
approach fosters community acceptance, participation, and ensures that appropriate,
informed decisions are made —key aspects of successfully achieving EBM (Yaffee 1999).

6.2 Biosphere reserve and ecosystem-based management alignment
At the core of EBM is the recognition that humans are active participants, not just
spectators, in ecosystems. Bennett (1984: p.302) posits:

"If human activities are to be inserted into ecosystems, the system itself has to
be reconceptualized: it is not amatter of a"natural" system being invaded by
humans, but acomplex whole system involving an interaction between physical
resources, animal species, and the human activities. This requires ashift in
values as well: human components must be viewed as analytically equal to
environmental components."
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Ecosystem management is more about the management of human needs, desires and
perceptions than it is about managing the natural environment (Bridgewater 1997).
Central to the process of defining and implementing EBM is focusing on the
management of human dimensions in an ecosystem context (Quinn 2002). Human
dimensions is defined, in part, by an array of factors—including jobs, quality of the local
environment, sense of community, and shared future— that contribute to people's
quality of life (Tuxill 2000). Identifying such factors
them

-

-

and the role of EBM in achieving

is important for building community support and understanding of EBM.

Building community understanding is one of the most important stages in achieving
EBM, but can be the most difficult as well (Slocombe 1993b). Mistrust, negative
perception, and lack of interest can hinder efforts of gaining support and participation
from key decision makers and other stakeholders. One approach to counter this is to
focus on building cross-sector communication links and developing projects to
demonstrate regional economic, social, and environmental benefits of EBM. By
facilitating awareness of the direct contribution to quality of life, people are more likely
to support EBM efforts.

Biosphere reserves, acknowledging the role of humans in ecosystems, are testing
grounds for exploring ways of meeting human needs while sustaining the ecosystems
that support them (Chapter 4). By demonstrating tangible benefits through education
and outreach, biosphere reserves can support and complement EBM efforts.

6.3 The biosphere reserve concept: Does it work in practice?
The biosphere reserve concept is endorsed in theory (Batisse 1982, Slocombe 1992,
McNeely 1995b, Brunckhorst 2000, Parks Canada Agency 2000, Sian 2000), however it
is challenging to implement the concept in practice (Hawrysh 2001, Lavoie 2001, Brown
2002). There are several reasons for this including: lack of awareness and
understanding by stakeholders, lack of institutional support, and lack of core capacity
(i.e., funding and human resources) (Chapter 4, Section 4.4.2). The following section
details these challenges and outlines attempts to overcome them.
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63,1 Lack of awareness
The success of abiosphere reserve depends on the ability to bu(
ild partnerships with key
stakeholders and maintain active stakeholder support and participation (Bonheur 2001).
One of the objectives of cooperative multi-stakeholder arrangements is to initiate and
manage projects which demonstrate the tangible benefits of incorporating sustainability
factors, including social cultural, economic, and environmental considerations (Sian
1999, Bonheur 2001). In the absence of something tangible that people can associate
with the biosphere reserve, it is difficult to understand the implications of the reserve
(Roots 1989). This leads to negative perceptions of what abiosphere reserve really
means. It is also important for acommunity to have asense of ownership and personal
responsibility of the biosphere reserve. Community-baed groups that have taken ahigh
degree of ownership in aproject create the most effective biosphere reserves (Helmer
2000).

6.3.2 Lack of institutional support
Many of the key principles of biosphere reserves create challenges for how human
activities are organized. The first challenge lies in the management structure of the
biosphere reserve, which does not conform to the traditional dichotomy of public and
private land management. The three-zone management structure of abiosphere reserve
is meant to provide integration across artificial borders that exist in the traditional land
management system (Brown 2002). The second challenge is the dualist nature of
biosphere reserves

-

multi-jurisdictional arrangements that promote conservation and

development. Canadian government agencies are hesitant to take alead role in the
biosphere reserve program because of perceived conflicting responsibilities (i.e.,
supporting both conservation and development) (Respondent 19). Finally, alack of
tangible products challenges the pursuit for institutional support. In order to get buy-in
from government it necessary to clarify how biosphere reserves are relevant to
government priorities of the day. Federally, Canada's commitment to sustainable
development is evident in policy and planning initiatives such as: the establishment of
the National Round Table on Environment and Economy, the International Institute for
Sustainable Development, and the establishment of the federal Office of the
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Commissioner of Environment and Sustainable Development (Environment Canada
1996). Tangible examples illustrating how government policy can be implemented "on
the ground" will demonstrate the value of biosphere reserves.

Support from central government authorities will strengthen biosphere reserve efforts
with respect to the provision of core funding, however it is not anecessity for
implementing biosphere reserve principles. Successful biosphere reserves will also
depend upon alevel of decentralization of authority and responsibility that promotes
local stewardship over natural resources. Where governments, NGOs, communities, and
indigenous groups benefit from incentives, they will develop and incorporate resource
use practices that maintain biodiversity and restore their resource base (Millar and
Hamilton 1999). Radulovich (2000: p.81) asserts, "the sooner we learn how to convert
into financial benefits the potential benefits that biodiversity and other natural resources
promise, the easier it will be to protect nature."

Where local officials and communities have some leeway in defining terms of their
cooperation, broad based collaboration can proceed even when central government
officials become uncooperative (Agrawal 2000). Dolan and Frith (2003) document some
notable lessons learned in the WBR with respect to the institutional constraints of
biosphere reserves:
• The biosphere reserve concept is rarely achieved through any one administrative
structure. It is the collective efforts of many individuals and organizations,
working both collaboratively and independently toward the goals of Man and the
Biosphere (MAB);
• Promoting the biosphere reserve as one administrative entity is problematic and
ineffective. The existing land base is already managed by different jurisdictions
therefore the biosphere reserve must foster acollaborative approach among
jurisdictions;
• The focus of abiosphere, reserve administrative structure is best directed at
supporting the local community in the use of education and best practices.
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6.3.3 Lack of core capacity
Lack of core funding for biosphere reserves presents alimitation with regard to the longterm viability and expansion of biosphere reserve activities. Government agencies often
have limited funds and their own internal priorities and, as aresult, are reluctant to
participated in new ventures. New activities have to be justified, usually in terms of
financial benefits (Roots 1989). It is the classic "chicken and egg" dilemma

-

acquiring

support and funding depend greatly on tangible products, but in the absence of
adequate funding, activities are limited.

Alternatively, private foundations and science funding agencies (e.g., NSERC)'can
support biosphere related activities. Achallenge inherent in this approach is finding the
time and human resources to undertake the task of seeking grants, approaching funding
agencies and preparing proposals. Another alternative is to integrate existing initiatives
into biosphere reserve efforts (Recommendation 6.4.3).

6.4 Recommendations
As aresult of the analysis of the Waterton Biosphere Reserve case study, and areview of
published literature, the following recommendations have been developed. They offer a
series of steps that will assist those interested in championing EBM, using the biosphere
reserve to support the effort. The recommendations are not a"checklist"; rather they
represent aguide to be tailored to aparticular context. They constitute the fundamental
factors that influence the success of EBM

-

communication and cooperation,

participation, and integration of social values. Ultimately, stakeholders should recognize,
understand, and accept the value of these factors and their inclusion in natural resource
management.

As mentioned in the previous section, lack of funding presents alimitation to
implementing the actions outlined below. Implicit in the recommendations are
opportunities to overcome this challenge, namely, by looking for synergies with other
organizations (Action 6.4.3.1), identifying and mobilizing existing infrastructure (Action
6.4.1.1), and demonstrating the utility of abiosphere reserve (Action 6.4.2.2).
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Recommendation 64.1 Develop acommunications strategy
In the absence of support and involvement from regional stakeholders, the viability of a
biosphere reserve is loW (Helmer 2000). Without having anything tangible that people
can associate with abiosphere reserve, it is difficult to understand what abiosphere
reserve designation implies (Roots 1991). This leads to uncertainty and doubt in
biosphere reserve-related efforts, as was evident in the WBR (See Section 5.4.1

-

Personal Perception). An important step in garnering support and participation from
stakeholders is to increase the awareness and understanding of the biosphere reserve
concept and its intent. A robust communication strategy that clearly defines the
biosphere reserve concept will contribute to building trust and credibility of abiosphere
reserve program. Most importantly, acommunication strategy will provide ameans to
engage stakeholders by demonstrating how the biosphere reserve will directly benefit
them.

Spec!!Ic Actions:
LIdentify and mobilize existing infrastructure
ii. Develop media (films, information CD's, brochures, websites)
iii. Utilize social marketing concepts in the development of media
iv. Develop curriculum (e.g., training modules) for schools and universities
v. Host public seminars
vi. Utilize scenario planning to drive strategic thinking

The following section provides further discussion on each of these recommended
actions. Concrete examples from around the world are highlighted.

Action 6.4.1.1 Identify and mobilize existing infrastructure
Chapter 5notes that inadequate capacity (i.e., financial) is one reason for the
lack of awareness of the biosphere reserve concept across Canada. Without sufficient
funding, communication efforts can be limited. An approach to offset this constraint is to
identify and draw on existing infrastructure. Examples include:
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• Working with the media, including mainstream Canadian public literature such as
Canadian Geographic, Macleans, local and national newspapers.
• Partnering with organizations such as schools, universities, tourism operators,
real-estate foundations etc. to disseminate information (See Table 7).

Table 7 Examples of partnerships in the development of communications
tools
Partners

Activities

The Monadnock Institute of Nature, Place, and

Developed curriculum units and summer enrichment

Culture and Keene High School (New

programs focused on sense of place with support of the

Hampshire, USA)

National Endowment for the Humanities.

Beni Biosphere Reserve, Center for Community
Studies, teachers in the San Bonja locality, and

Produced teaching materials including amanual on

the community of Totaizal (Bolivia, South

environmental education.

America)
The mutual contact between CBRA and students
Canadian Biosphere Reserve Association

spurred the formation of the Canadian Biosphere

(CBRA) and graduate/post-graduate students

Reserve Student Network. The Network addressed the

(Canada)

needs of graduate and undergraduate students
conducting research on biosphere reserves.

CBRA and the Ecological Monitoring

Development and use of biodiversity inventory plots for

Assessment Network (EMAN) (Canada)

monitoring and education.

Action 6.4.1.2 Media Development
Various forms of media such as brochures, films, exhibits, and websites can all be used
to promote awareness of biosphere reserves. Table 8 highlights some innovative
examples of media channels used in conservation communications.
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Table 8Select examples of media channels used in conservation
communications
Channel

Printed materials

Signage and
displays
Popular media
(e.g., songs, comic
strips)

Public Relations
(e.g., meetings,
exhibits,
conferences;
advocacy)

Example
• The Champlain Valley Heritage Network, working across anine-town region
in New York, drew on the region's history to develop aheritage map guide
to the region (Tuxill 2000).
• The Whatcom Land Trust in northwest Washington developed and published
abook, Whatcom Places.,A Celebration in Words and Photographs. Trust
members donated all photos, writing, editing, and design. The book won
critical acclaim, and caused interest in land conservation to rise significantly
in the county (Tuxill 2000).
• At Cibodas (Indonesia), aseries of guidebooks and interpretation materials
for visitors includes aguide to the path from the gate of Ciboda reserve to
the Cibeureum waterfalls (UNESCO 2002).
• The Canadian Biosphere Reserve Association (CBRA) publishes abi-annual
national newsletter. The primary target audience is residents of Canadian
biosphere reserves.
• Waterton Biosphere Reserve aveiwpoint road exhibit was constructed of
the highway leading from Pincher Creek to Waterton Lakes National Park.
Funding for the construction was contribUted by the Alberta Government,
Shell Canada, and the Canadian Park Service (Roots 1989). See Figure 7.
-

•

In the Urdaibai Biosphere Reserve, Spain, acartoon of ayoung explorer
provides a"mini-guide" for children to the Urdaibai ecosystem (UNESCO
2002).

• The Yakushima Island (Japan) Environmental and Cultural Village Center
provides programs for visitors including adaily session on environmental
education; a"nature experience" seminar for children; and lectures by
scholars, naturalists, and islanders on issues related to nature conservation
(UNESCO 2002).
• With support from Parks Canada, CBRA held aworkshop on Strengthening
the System of Biosphere Reserves in Canada. Approximately 100 national
stakeholders and biosphere reserve representatives attended the workshop
(Birtch 2003).
• A director with the Long Point Biosphere Reserve (Canada), raised
awareness of the Long Point Biosphere Reserve by completing a55-km solo
marathon swim from Erie, Pennsylvania, USA to Long Point, Ontario,
Canada (Craig 2003).
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Figure 7 Waterton Biosphere Reserve viewpoint exhibit
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Action 6.4.1.3 Utilize social marketing concepts in the development of media
To influence what people do it is necessary to understand the perceived barriers
and benefits that underlie the behavioral choices they make. Furthermore, for aprogram
or strategy (such as EBM or abiosphere reserve) to be effective it is necessary to deliver
programs that remove barriers and enhance benefits (McKenzie-Mohr and Smith 1999).
Social marketing is amix of economic, communications, and educational strategies that
provide the tools to influence an audience to change their behavior for aspecific
purpose (e.g., improving health, contributing to the community or protecting the
environment) (Kotler et al. 2002). Incorporating social marketing into acommunication
strategy is an effective approach to fostering acbnnection with people because it
responds to what people need and want (Respondent 15). For more information on
social marketing including strategic planning steps and key elements of asuccessful
marketing campaign, see Appendix F.

Action 6414 Curriculum Development
Educational programs to enhance awareness of and support for biosphere reserves
is essential. Explicit in the biosphere reserve concept is the use of individual sites for
education and awareness raising activities. The range of opportunities for environmental
education in biosphere reserves includes numerous target audiences including school
and post-secondary students. Partnerships between biosphere reserves and the
educational system are logical because the infrastructure is already in place, young
students are areceptive audience, and biosphere reserves provide a"hands-on" learning
experience. 17 As part of broader environmental education programs, several biosphere
reserves have sought to develop collaborative programs with schools and postsecondary institutions (Table 9) (UNESCO 2002).

17 The best environmental education is built on relevant, place specific information, which
engages children in their own landscapes. Fostering this awareness might lead to astronger
sense of place and instill agreater environmental ethic in children (Van Tigem 2000).

113

Table 9 Examples of collaborative curriculum development efforts
Partners

Initiative
Out-of-classroom educational activities have involved

Omo Biosphere Reserve and the

school children in practical nature conservation activities

State Primary Education Commission

including field trips to nature trails, growing of tree

(Nigeria)

seedlings in school nurseries and tree planting in and
around school compounds (UNESCO 2002).
Since the 1980s, the biosphere reserve concept has been
subject for course and thesis work in several Canadian

Canadian biosphere reserves and

universities. The Canadian Biosphere Reserve Association

universities

has been the focal point for receiving inquiries from
students wanting to do graduate and post-graduate work.
(UNESCO 2002).
•
Food Works reconnects schools and communities with

Food Works and local school teachers
(Vermont)

their natural and cultural heritage by helping teachers
develop locally based K-6 curricula that focus on their
community's story, using historic theme gardens and
schoolyard habitats (Tuxill 2000).

Action 6.415 Increase profile through public seminars and workshops
Workshops and public seminars are another means of advancing an
understanding of the biosphere reserve concept. To reach local residents, workshop
delivery has to be strategic and opportunistic. For example, residents in the WBR are
issue-oriented; hence when something directly affects an individual they will become
directly involved (Respondent 2). The Waterton Biosphere Association (WBA),
recognizing this, has been both strategic and opportunistic in its program delivery
(Dolan and Frith 2003). For example, in 1994 workshops were organized for the local
ranching communities to discuss the management implications associated with arecolonized wolf population in southwest Alberta. In 1983, apresentation was held on the
effects of knapweed in the region. A real local interest in the subject resulted in good
attendance (Cowley and Lieff 1983). Despite the small successes in the WBR there still
remains the challenge of communicating the benefits of the biosphere reserve initiated
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programs to the local landowners. Two decades ago, members of the WBA believed that
only through observing the benefits of these programs would local landowners become
strongly supportive of the reserve (Cowley and Lieff 1983).

In the Redberry Lake Biosphere Reserve, several community workshops were held to
build acommunity plan for working toward socio-economic and environmental well
being (Sian and Kingsmill 2001). The workshops took atwo-step approach: 1) A
biosphere reserve discussion

-

Does everyone understand what abiosphere reserve is?

How do you help people understand why it is relevant? How do you get people talking
about how they are all affected by ahealthy ecosystem? 2) Resolving political issues

-

Does abiosphere reserve mean that people can't live their life as they choose?
(Respondent 3).

Action 6.4.L6 Scenario Planning
Scenario planning is amethod for thinking creatively about possible complex and
uncertain futures. Scenarios describe futures that could be rather than futures that will
be (van der Heijden 1996). Unlike forecasting or projecting, scenarios stimulate creative
ways of thinking that help stakeholders break out of established patterns of planning
and management, so that they can better adapt to the future (Wollenburg et at. 2000).
Furthermore, the participation of adiverse group of people in asystemic process of
collecting, discussing, and analyzing scenarios builds shared understanding (Peterson et
al. 2003).

'

The versatility of scenario planning is evident in its application in diverse contexts
(Figure 8). This tool can be applied in biosphere reserves to engage stakeholders and
encourage co-operative, long-term, broad-scale efforts.
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Shell Oil, International

Scenario planning was used to develop astrategy
based on agoal of maximizing shareholder value.

Monte Fleur, South Africa

Scenario planning brought together agroup of
disconnected people with divergent goals to
create ashared understanding.

Northern High/and Lake District,

Ateam of scientists created aset of

Wisconsin

scenarios to begin ascenario planning process
among abroad group of stakeholders.

Source: (Peterson et al. 2003)
Figure 8Scenario planning utilized in different contexts

Recommendation 6.4.2 Foster community stewardship
One of the key steps in realizing the practicality of EBM is to build ashared
understanding of the importance of healthy ecosystems, and the social and economic
benefits derived from long-term economic and ecological sustainability (Yaffee 1996). By
enabling local landowners to contribute to conservation objectives, biosphere reserves
can help build broader public support, thereby building appropriate public attitudes that
will enable EBM.

Below are suggested actions to encourage and facilitate stewardship in biosphere
reserves.

spedfic Actions
i. Promote and support best practices
ii. Use demonstration projects to raise awareness
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Action 64.2.1 Best Practices
Best practice in this MDP is defined as those activities that sustain the
development of natural, resources to support human populations today, without
undermining the potential of the biosphere to support future generations (See Section
5.5.2). Biodiversity conservation should be incorporated into the main productive sectors
of the local economy. This can include community forestry, soil and water conservation,
livestock production, eco-tourism, and renewable energy (Sherpa and Norbu 1999).
Biosphere reserves can support and promote best practices through
local product and service development (See Figure 9for examples).
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Organic Beef (Diamond Willow Range Ltd,, Alberta)
Producers of the Diamond Willow Range, Limited raise beef free from artificial hormones and feed
antibiotics. Ranchers and cattle are certified by the Organic Crop Improvement Association (OCIA)
(Producers of the Diamond Willow Range Inc. n.d.). The increased public image associated with a
biosphere reserve can be used to market products or services (e.g., organic beef) in alocal or
global context.

Community Forest (Vermont Family Forests, Vermont)
The Vermont Family Forest was founded on the notion that small-scale "family" forests could be
managed for economic and social benefits while protecting the ecological integrity of the forest.
The organization has offered workshops on topics including, portable sawmills, solar wood-drying
kilns, and water quality protection. It identifies suitable markets for the low volume, mixed size and
species timber harvests of its landowner members, so that profit can remain in the local
community. In addition, Vermont Family Forests provided 31 family forest owners with affordable
access to independent "green" certification by SmartWood (Tuxill 2000).

Renewable Energy (Wind Power, Pincher Creek, Alberta)
Wind energy projects in the Pincher Creek area have injected more than $10 million into the local
economy, including long-term economic benefits associated with job creation and municipal taxes
(CAN WEA 2004).

Figure 9 Examples of best practices in action

Action 6.4.2.2 Use demonstration projects to raise awareness
Throughout this document, it has been reiterated that stakeholder engagement
required demonstrating how biosphere reserves will directly benefit them. Biosphere
reserves are areas of research and exploration of new methods for practicing
sustainable resource management. The results of this research are shared through
demonstration projects.
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Recommendation 6.4.3 Capitalize on existing partnerships and develop
potential synergies
Specific Actions:
i. Develop aBiosphere Reserve Cooperation Plan
ii. Pursue synergies between biosphere reserves and other community-based
organizations

Action 6.43.1 Biosphere Reserve Cooperation Plan
In countries such as Canada, where most biosphere reserve coordinators have
no authority over land use, biosphere reserve activities depend on cooperation
(Cooperation Plan for the Mont Saint-Hilaire Biosphere Reserve,2002). Biosphere reserve
cooperation plans were designed through apartnership between CBRA, Environment
Canada, and Parks Canada. The cooperation plans, which emphasize partnership and
participation, clarify the need for strategic partnerships to strengthen biosphere reserve
activities. Specific questions scoped include

-

who should be involved, what is the

geographic scope, what is the mandate, and how to obtain resources? With funding
from Environment Canada's Canadian Secretariat for the World Summit on Sustainable
Development, and their own resources, ten biosphere reserves have produced
cooperation plans (Murzin 2003).

Action 6.4.3.2 Develop potential synergies
The idea of balancing human needs with conservation is not exclusive to
biosphere reserves. There are several organizations and initiatives striving to meet a
similar end. Several individuals and organizations were identified in the WBR study area
whose ideals were congruent with some of the biosphere reserve principles (e.g., Nature
Conservancy, Southern Alberta Land Trust Society, and Southern Alberta Sustainable
Community Initiative). To minimize duplicate efforts and to capitalize on individual
strengths, biosphere reserves should tap into the potential synergies that exist with such
groups. Benefits of collaborative efforts can include information sharing and financial
and human resource leveraging (Chapter 5, Section 5.3). A caution when identifying
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collaborative opportunities is to consider public perception. For example, in the WBR
there is astrong sentiment that environmentalists are working against the community.
For the WBA to build public credibility, it may not be wise to partner with organizations
that are viewed in anegative light by the community.

Recommendation 6.4.4 Define an organizational structure for implementing
recommendations 6.4.1 to 6.4.3
There is no particular "right" organizational structure or agency to achieve afully
functional biosphere reserve. The biosphere reserve concept is realized through the
collective efforts of many individuals and organizations, and can be influenced through
the leadership of specific individuals, government or non-government institutions (Dolan
and Frith 2003). In the Waterton Biosphere Reserve, adiverse suite of administrative
structures and working relationships has contributed to (directly or indirectly) the
purpose and intent behind the designation of the reserve (Dolan and Frith 2003). For
the recommendations Ihave outlined above Isuggest that acoalition of groups (Section
5.3) can collectively move the concept forward. This coalition of groups could form a
coordinating committee with amandate of defining action plans, securing funding and in
kind support from different sources (e.g., government, corporations), and acting as the
overall contact for biosphere reserve activities. In addition to the coordinating
committee, each participating group would have aclearly defined role in the biosphere
reserve (e.g. communication role, science and research role etc.). Groups would be
responsible for the development and delivery of activities associated with their role (e.g.,
outreach plan for communications).

6.5 Summary
Ecosystem-based management encompasses aset of evolving constructs based on
integrating ecological and social principles in acooperative, participatory environment.
At the core of EBM is the notion that humans are active participants in ecosystems.
Building local support for EBM hinges on addressing real social and economic needs such
as arobust local economy, quality of the local environment, and asense of community.
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Building community understanding an important stage in achieving EBM, but can be the
most difficult as well. One approach to counter mistrust, negative perception and lack of
interest is to focus on building communication linkages and developing projects to
demonstrate regional economic, social, and environmental benefits. This research
revealed that biosphere reserves can support and complement EBM efforts. Biosphere
reserves, acknowledging the role of humans in ecosystems, can provide avehicle to
demonstrate the tangible benefits associated with implementing EBM.

Biosphere reserves are adesignation of recognition. This designation merely signifies
that the conditions of the biosphere reserve site appear to be sufficient for supporting
and developing the three roles of abiosphere reserve (Section 4.4.1). In the absence of
alegal mandate, some people perceive abiosphere reserve to be merely aUnited
Nations designation that means nothing in terms of on-the ground programs. This
perception is due in part to alack of awareness and understanding by stakeholders, lack
of institutional support, and lack of core capacity (i.e., financial and human resources)
(Sections 4.4.2 and 6.3). To counter negative perception, it is essential for individuals
and organizations managing biosphere reserves to develop arobust communication
strategy (Section 6.4, Recommendation 6.4.1). The aim of such astrategy is to engage
stakeholders by demonstrating how the biosphere reserve will directly benefit them.

Lack of funding and human resources presents aserious limitation to implementing the
biosphere reserve concept (Sections 4.4.2 and 5.4.2). To overcome this challenge,
•biosphere reserve managers must: 1) identify synergies and potential partnerships with
other organizations 2) mobilize existing infrastructure and 3) demonstrate the utility of a
biosphere reserve.

In this MDP, Ihave provided recommendations and specific actions that directly address
the constraints (Section 5.4) and opportunities (Section 5.5) for implementing the
biosphere reserve concept as revealed through this research. The recommendations and
subsequent actions are intended for individuals that are: 1. Interested in championing a
new biosphere reserve designation, 2. Interested in tools and strategies to achieve local
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engagement in currently designated reserves, and 3. Involved in organizations whose
activities are consistent with the biosphere reserve concept. Recognizing that each
context is unique, the recommendations represent aguide that can be tailored to meet
the needs of individual biosphere reserves. In fact, the ideas I've put forth are
transferable to any initiative that is attempting to balance human needs and
conservation. Communication, cooperation, participation and integration of social values
constitute the essential steps for moving forward on holistic ecosystem management.

On afinal note, this research is timely as the Waterton Biosphere Association is
assessing its future role in the WBR. What does the WBA need to do in order to be
successful in its efforts? How does one build capacity in the WBR? Based on what Ihave
learned, Ibelieve the answers to these questions are embedded in the
recommendations. Isuggest the WBA consider the recommendations, and the
opportunities and barriers that formed their basis, when defining astrategic direction for
the future of the association and ultimately the WBR.
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Appendix A Interview Guides
Table 10 Interview guide for ranchers
Questions
•
•
•
•

What do you need to maintain asuccessful
ranching operation?
In your opinion, what threatens your
livelihood?
How would you like.to see the landscape in
twenty years?
What is required to maintain the landscape (as
you described) in twenty years?

Information—What and Why?
Determine whether or not the biosphere reserve
concept is relevant to the ranching community and how
it can support their needs by identifying:
•
What motivates people's behavior
•
How people value resources
•
The salient needs and values in the ranching
community
•
The conflicts and commonalities between ranching
and conservation values
-

•
In your opinion, what are the issues in the region?
• In your opinion, how are decision makers
handling these issues?

•

Can you describe your level of trust with:
1. Local government
2. Provincial government
3. Federal government (specifically Waterton
Lakes National Park (WLNP) personnel)
• Are Issues concerning the ranching community
expressed in decisions made by 1) Local
government 2) WLNP?

•
•

Are you familiar with the WBR? Can you
describe what you know about the WBR?
Have you been involved in any WBR related
activities?,
.

•

•

What do you think motivates ranchers to
become involved with Land Trust
Organizations (e.g., the Nature Conservancy of
Canada (NCC), Southern Alberta Land Trust
Society (SALTS))?
organizations
What do you think are the barriers for
ranchers to become involved with the NCC or
SALTS?

•

Determine how different stakeholder groups define
issues in order to identify potential opportunities
for collaboration based on the commonalities
Determine perceptions of decision makers in order
to identify potential barriers or opportunities for
cooperation based on those perceptions

Determine perceptions of decision makers in order to:
Identify potential barriers or opportunities for
cooperation based on those perceptions
•
Identify possible strategies for delivering education
programs and public outreach on biosphere
reserves (e.g., who would the local community
trust?)
•

Identify potential barriers or opportunities to further the
biosphere reserve concept by:
•
Identifying the local community's understanding of
the WBR and the biosphere reserve concept
This will also help clarify the need for public outreach

-

•

Identify the potential opportunities and constraints
for establishing partnerships between ranchers and
land trust
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Table 11 Interview guide for industry
Questions

Information—What and Why?

• Can you describe how this company has

•

addressed sustainable development in its
management practices?
•

What are the driving forces and barriers for this
company to support and implement these
management practices?

•

Can you describe the monitoring activities that
this company is actively involved in?

•

•
•
•

•

•

.

•

•

Is the monitoring data shared with other
interested parties?
•

If yes: What structure Is in place to foster
information exchange?
If no: What are the barriers that impede
information sharing?

.

Has this company identified development
strategies that are compatible with conservation
goals of Waterton Lakes National Park?
What are the benefits and barriers associated
with partnerships between industry and land trust
organizations?

•

•

•

•

Has this company established linkages with the
local ranching community on matters of mutual
interest?

•

What structure is in place to facilitate
communication between this company and the
ranching community?

•

Has this company established linkages with
Waterton Lakes National Park on matters of
mutual interest?

•

•

Aimed at identifying industry's role in implementing
the sustainable development function of the
biosphere reserve concept
Identify the potential opportunities and constraints
for the industry to participate in activities
consistent with the biosphere reserve concept

Aimedat identifying industry's role in implementing
the logistic support function of the biosphere
reserve concept (e.g., research and monitoring)
Identify the potential opportunities and constraints
for industry to participate in implementing the.
logistic support function

Aimed at identifying industry's role in the
conservation function of the biosphere reserve
concept
Identify the potential opportunities and constraints
for industry to participate in implementing the
conservation function

The key to asuccess
ful biosphere reserve is the
development of partnerships among local
communities, government, non-government, and
industry organizations. These questions explore
communication, which facilitates successful
partnerships
•

Has this company established linkages with the
municipality on matters of mutual interest?
.

•

.

•
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Table 12 Interview guide for Land Trust Organizations
Questions

• What is the role of this land trust organization
in Waterton?

• What do you think motivates landowners to
become involved with land trust
organizations?

Information—What and Why?

WBR

• Clarify the potential role of the organization in
the
• Determine if the mandate and activities of the
organization are congruent with the biosphere
reserve concept

•

• What are th barriers that prevent
landowners from becoming involved with land
trust organizations?

• What are the strengths and weaknesses of
this land trust organization?

• A potential role for biosphere reserves is to
establish leverae partnerships with NGO's
who are engaged In activities that are
consistent with the concept. What are the
barriers to developing these partnerships?

Identify potential opportunities and constraints
for establishing partnerships between
landowners and land trust organizations

• Identify the role of the WBR in supporting land
trust organizations to overcome weaknesses and
build on strengths

•

Identify barriers, to developing pa rtnerships
between biosphere reserve associations and land
trust organizations
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Table 13 Interview guide for municipa government
Questions
•
•

•

•

•
•
•

•

•
•
•

Information—What and Why?

What tools and policies are used to make land
use decisions?
Based on your experience, what are the
strengths and weaknesses of these tools and
policies?
Are there any informational gaps that prevent
local government from making the most
informed land use decisions?

Identify potential opportunities and constraints for
involving local governments in the WBR by:
•
Determining if local government land use policy is
congruent with the biosphere reserve concept
•
Identifying conflict and commonalities in the land
and resource policies at local, provincial, and
federal levels
•
Identifying informational gaps in local decisionmaking. This would be used to determine the
potential role of the WBR in closing those
informational gaps

Has the local government discussed the desired
future conditions of the County/Municipal
District?
If yes: Does this future vision reflect the values
and needs of the local constituency?
In your opinion, what is required to achieve the
vision for the County/Municipal District?
If no: In your opinion, what does the
County/Municipal District need to do to develop
afuture vision?
Once the vision has been established, what is
required to achieve it?

•

What structure is in place for local government
to address landowner issues and concerns?
Based on your experience, is this an effective
way to address issues and concerns?
If not, how could it be improved?

•

Have linkages been established between this
municipality and:
1. The neighboring municipality
2. WLNP
3. Land Trust Organizations
• What interests do the two municipalities share?
Have they collaborated on resolving common
issues?
•
Has the municipality partnered with the park on
common interests?
• Are you familiar with the WBR? Can you
describe what you know about it?
• In your opinion, what is required to facilitate
cooperation on common interests in the WBR?

•

•

•

.

Determine if local government has articulated a
future vision for the region, and if that vision is
congruent with the biosphere reserve concept
Determine if local government has incorporated
the needs and values, of the local community into
the vision for the region
Identify potential opportunities for the WBR to
assist local governments in achieving vision/goals
consistent with the biosphere reserve concept

Determine the potential of utilizing the WBR as a
tool to incorporate community needs into land
and resource management

Identify potential opportunities and constraints for
implementing the cooperative function of biosphere
reserves by:
•
Exploring past and current cooperative initiatives
between the local government and other
stakeholders
.

Identify potential barriers or opportunities to further the
biosphere reserve concept by:
•
Exploring perceptions of the WBR and the
biosphere reserve concept
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Table 14 Questions for relevant federal agencies
Questions
•

Can you describe the major land
management issues in your
jurisdiction?

•

Have linkages been established with:
1. Local government
2. Landowners
3. Industry (e.g., oil and gas)
• What are the driving forces and
barriers to establishing cooperative
relationships with other stakeholders?

• Are you familiar with the WBR or the
biosphere reserve concept? Can you
describe what you know about it?
• In your opinion, what are the
strengths and weaknesses of the

•

• What is the role of WLNP/Blood Tribe
in facilitating the biosphere reserve
concept?

Information—What and Why?

•

Identify opportunities for collaboration
with other stakeholders based on
common issues

Identify potential opportunities and
constraints for implementing the
cooperative function of biosphere reserves
by:
•
Exploring past and current cooperative
initiatives between WLNP, the Blood
Tribe, and other stakeholders

Identify potential barriers or opportunities
to further the biosphere reserve concept by:
•
Exploring perceptions of the WBR and
the biosphere reserve concept
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Appendix B Consent Form For Research and Participation
UNIVERSITY OF

CALGARY

CONSENT FORM FOR RESEARCH PARTICIPATION
Project Title: Building capacity for ecosystem-based management: an evaluation of the
biosphere reserve concept
Investigator: Krista Tremblett (Graduate Student at the University of Calgary, Faculty of
Environmental Design); for contact information, please see below
University Supervisor: Dr. Michael Quinn, Faculty of Environmental Design, University of
Calgary; Phone: 403-220-7013; Email: quinn@ucalgary.ca
This consent form, acopy of which has been given to you, is only part of the process of informed
consent. It should give you the basic idea of what the research is about 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. Please take the time to read this
carefully and to understand any accompanying information. The attached page provides more
detail on the project and what your participation will involve.
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 asubject.
In no way does this waive you 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 information throughout your participation. If
you have further questions concerning matters related to this research, please contact:
Researcher:
Krista Tremblett
Phone number: 403-270-7963
E-mail: ksdtremb@'ucaIgarv.ca
If you have any questions or issues concerning this project that are not related to the specifics of
the research, you may also contact the Research Services Office at 220-3782 and ask for Mrs.
Patricia Evans.

Participant's Signature

Investigator and /
orDelegate's Signature

Date

Date
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A copy of this consent form has been given to you to keep for your records and reference
Participant Information Sheet
(Interview Consent Form—Attachment)

Introduction for Participants: Please understand that your participation in this project is
completely voluntary and you have the right to withdraw from the study at any time.
In deciding to participate in this project, you will need to carefully read this
document before signing the Consent Form that is attached. Your signature on the
Consent Form confirms that you understand the process for participation in this
project.

Confidentiality/anonymity and storage and disposal: All interview data (anonymous or
otherwise) and confidential documents will be stored with access limited to the researcher. The
researcher and thesis supervisory committee members are the only individuals that will view
interview material and confidential documents. Data from all interviews will be treated as group
data for analysis purposes (i.e., to draw conclusions and recommendations). Therefore,
anonymous data will remain 'non-identifyingf throughout the project. After the completion of the
Masters Degree Project the final document will become public information. Interview data will
stored on audio tapes that will be destroyed promptly after interview notes have been revised.
Interview notes and electronic files will be destroyed two years after the successful completion of
the Masters Degree Project.
Project Description: This project has been developed to partially fulfill the requirements for a
Masters Degree in the Faculty of Environmental Design at the University of Calgary. The final
report (the MDP) will be aculmination of literature synthesis, combined with the results of the
case study evaluation (which you are being asked to participate). This report, in its final form,
may be published, but your name will not be associated, in any way, with the published results.
The goal of this Master's Degree Project (MDP) is to contribute to an understanding of the
opportunities and constraints of applying Ecosystem-based management (EBM) across protected
areas and working landscapes. More specifically, this research was designed to develop an
understanding of the role of biosphere reserves in EBM, using the Waterton Biosphere Reserve
(WBR) as acase study. Iwill explore various activities in the Waterton region in order to identify
how they address cross-jurisdictional issues including the challenge of balancing conservation
with development. Iwill also identify the role of biosphere reserves in addressing issues of
concern to local people by talking with individuals who live and work in the WBR. The end result
of this MDP will be aset of recommendations, intended for individuals and agencies, for the
implementation of initiatives that are consistent with the biosphere reserve concept.
Participate Commitments:
The interview will be semi-formal in format with alist of interview topics and questions to be
given to you ahead of time. This will ensure you have adequate time to prepare so as to make
the interview as effective as possible.
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The interview will require approximately 60 minutes of your time and will, be conducted by the
researcher either in person or by phone. Additional information may be required to clarify or
expand on interview material at alater date. Such information will be
obtained through email, phone conversations or short meetings. Some research participants may
be invited to review the recommendations of this research and provide feedback to improve
them. All participants will, be sent an executive summary of the research conclusions upon
completion of the Masters Degree Project.
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Appendix C Statutory Framework of the World Network of
Biosphere Reserves
Reproduced from: UNESCO/MAB. 1996. The Statutory Framework of the World Network
of Biosphere Reserves. UNESCO: Paris.
Introduction
Within UNESCO's Man and the Biosphere (MAB) program, biosphere reserves are established to
promote and demonstrate abalanced relationship between humans and the biosphere. Biosphere
reserves are designated by the International Coordinating Council of the MAB Program, at the
request of the State concerned. Biosphere reserves, each of which remains under the sole
sovereignty of the State where it is situated and thereby submitted to State legislation only, form
aWorld Network in which participation by the States is voluntary. The present Statutory
Framework of the World Network of Biosphere Reserves has been formulated with the objectives
of enhancing the effectiveness of individual biosphere reserves and strengthening common
understanding, communication and co-operation at regional and international levels.
This Statutory Framework is intended to contribute to the widespread recognition of biosphere
reserves and to encourage and promote good working examples. The de-listing procedure
foreseen should be considered as an exception to this basically positive approach, and should be
applied only after careful examination, paying due respect to the cultural and socio-economic
situation of the country, and after consulting the government concerned. The text provides for
the designation, support and promotion of biosphere reserves, while taking account of the
diversity of national and local situations. States are encouraged to elaborate and implement
national criteria for biosphere reserves, which take into account the special conditions of the
State concerned.
Article 1—Definition
Biosphere reserves are areas of terrestrial and coastal/marine ecosystems or acombination
thereof, which are internationally recognized within the framework of UNESCO's program on Man
and the Biosphere (MAB), in accordance with the present Statutory Framework.
Article 2—World Network of Biosphere Reserves
1. Biosphere reserves form aworldwide network, known as the World Network of Biosphere
Reserves, hereafter called the Network.
2. The Network constitutes atool for the conservation of biological diversity and the sustainable
use of its components, thus contributing to the objectives of the Convention on Biological
Diversity and other pertinent conventions and instruments.
3. Individual biosphere reserves remain under the sovereign jurisdiction of the States where they
are situated. Under the present Statutory Framework, States take the measures, which they
deem necessary according to their national legislation.
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Article 3—Functions
In combining the three functions below, biosphere reserves should strive to be sites of excellence
to explore and demonstrate approaches to conservation and sustainable development on a
regional scale:
(i) conservation contribute to the conservation of landscapes, ecosystems, species and genetic
-

variation;
(ii) development

-

foster economic and human development which is socio-culturally and

ecologically sustainable;
(iii) logistic support

-

support for demonstration projects, environmental education and training,

research and monitoring related to local, regional, national and global issues of conservation and
sustainable development.
Article el—Criteria
General criteria for an area to be qualified for designation as abiosphere reserve:
It should encompass amosaic of ecological systems representative of major biogeographic
regions, including agradation of human interventions.
It should be of significance for biological diversity conservation.
It should provide an opportunity to explore and demonstrate approaches to sustainable
development on aregional scale.
It should have an appropriate size to serve the three functions of biosphere reserves, as set out
in Article 3.
It should include these functions, through appropriate zonation, recognizing:
(a) alegally constituted core area or areas devoted to long-term protection, according to the
conservation objectives of the biosphere reserve1and of sufficient size to meet these objectives;
(b) abuffer zone or zones clearly Identified and surrounding or contiguous to the core area or
areas, where only activities compatible with the conservation objectives can take place;
(c) an outer transition area where sustainable resource management practices are promoted and
developed.
Organizational arrangements should be provided for the involvement and participation of a
uitable range of inter alia public authorities, local communities and private interests in the
design and carrying out the functions of abiosphere reserve.
In addition, provisions should be made for:
(a) mechanisms to manage human use and activities in the buffer zone or zones;
(b) amanagement policy or plan for the area as abiosphere reserve;
(c) adesignated authority or mechanism to implement this policy or plan;
(d) programs for research, monitoring, education and training.
Article 5—Designation Procedure
Biosphere reserves are designated for inclusion in the Network by the International Coordinating
Council (ICC) of the MAB program in accordance with the following procedure:
(a) States, through National MAB Committees where appropriate, forward nominations with
supporting documentation to the secretariat after having reviewed potential sites, taking into
account the criteria as defined in Article 4;
(b) the secretariat verifies the content and supporting documentation: in the case of incomplete
nomination, the secretariat requests the missing information from the nominating State;
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(c) nominations will be considered by the Advisory Committee for Biosphere Reserves for
recommendation to ICC;
(d) ICC of the MAB program takes adecision on nominations for designation. The DirectorGeneral of UNESCO notifies the State concerned of the decision of ICC.
States are encouraged to examine and improve the adequacy of any existing biosphere reserve,
and to propose extension as appropriate, to enable it to function fully within the Network.
Proposals for extension follow the same procedure as described above for new designations.
Biosphere reserves, which have been designated before the adoption of the present Statutory
Framework, are considered to be already part of the Network. The provisions of the Statutory
Framework therefore apply to them.
Article 6—Publicity
The designation of an area as abiosphere reserve should be given appropriate publicity by the
State and authorities concerned, including commemorative plaques and dissemination of
information material.
2. Biosphere reserves within the Network, as well as the objectives, should be given appropriate
and continuing promotion.
Article 7—Participation in the Network
1. States participate in or facilitate co-operative activities of the Network, including scientific
research and monitoring, at the global, regional and sub regional levels.
2. The appropriate authorities should make available the results of research, associated
publications and other data, taking into account intellectual property rights, in order to ensure
the proper functioning of the Network and maximize the benefits from information exchanges.
3. States and appropriate authorities should promote environmental education and training, as
well as the development of human resources, in co-operation with other biosphere reserves in
the Network.
Article 8—Regional and thematic sub-networks
States should encourage the constitution and co-operative operation of regional and/or thematic
sub networks of biosphere reserves, and promote development of information exchanges,
including electronic information, within the framework of these sub networks.
Article 9—Periodic Review
1. The status of each biosphere reserve should be subject to aperiodic review every ten years,
based on areport prepared by the concerned authority, on the basis of the criteria of Article 4,
and forwarded to the secretariat by the State concerned.
2. The report will be considered by the Advisory Committee for Biosphere Reserves for
recommendation to ICC.
3. ICC will examine the periodic reports from States concerned.
4. If ICC considers that the status or management of the biosphere reserve is satisfactory, or has
improved since designation or the last review, this will be formally recognized by ICC.
5. If ICC considers that the biosphere reserve no longer satisfies the criteria contained in Article
4, it may recommend that the State concerned take measures to ensure conformity with the
provisions of Article 4, taking into account the cultural and socio-economic context of the State
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concerned. ICC indicates to the secretariat actions that it should take to assist the State
concerned in the implementation of such measures.
6. Should ICC find that the biosphere reserve in question still does not satisfy the criteria
contained in Article 4, within areasonable period, the area will no longer be referred to as a
biosphere reserve which is part of the Network.
7. The Director-General of UNESCO notifies the State concerned of the decision of ICC.
8. Should aState wish to remove abiosphere reserve under its jurisdiction from the Network, it
notifies the secretariat. This notification shall be transmitted to ICC for information. The area will
then no longer be referred to as abiosphere reserve which is part of the Network.
Article 10—Secretariat
1. UNESCO shall act as the secretariat of the Network and be responsible for its functioning and
promotion. The secretariat shall facilitate communication and interaction among individual
biosphere reserves and among experts. UNESCO shall also develop and maintain aworldwide
accessible information system on biosphere reserves, to be linked to other relevant initiatives.
2. In order to reinforce individual biosphere reserves and the functioning of the Network and sub
networks, UNESCO shall seek financial support from bilateral and multilateral sources.
3. The. list of biosphere reserves forming part of the Network, their objectives and descriptive
details, shall be updated, published and distributed by the secretariat periodically.
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Appendix D Sustainability

Sustainability has become the primary goal of economic development and natural
resource management (Peine 1999). The term also has widespread political usage
because of its broad applicability and vague definition (Lee and Lee 1997). As a
paradigm and apopular environmental concept, sustainability is puzzling and unclear in
its operational definition (Muschett 1997). This is partly due to the difficulty of defining
sustainability, which depends on one's personal viewpoint and discipline (Campbell and
Heck 1997). Some have suggested that the ambiguity of the sustainability concept is the
reason why it has become so widely acceptable (Lee and Lee 1997).

There are multiple variations of the sustainability concept including, sustainable
development, sustainable growth, and sustainable economies. The term sustainable
development will be used in this discussion because of its relevance to the research
topic. 18

In an effort to dispel the uncertainty around sustainable development, the World
Commission on Environment and Development (WCED) developed areport, titled Our
Common Future, in 1987, and proposed adefinition of sustainable development, which
became ageneral starting point for worldwide agreement (Lee and Lee 1997).

19

Like

the general concept of sustainability, WCED's sustainable development definition has
been criticized as ambiguous and open to awide range of interpretations
(IUCN/UNEP/WWF 1991).

Putting the definitional debate aside, any discussion of sustainable development requires
answering two important questions: what is it we want to sustain and why do we want
to sustain it? These fundamental questions will ultimately give meaning to the
sustainable development concept and will help people recognize and understand how we
18

Sustainable development is one of the roles of the biosphere reserve concept.
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use landscapes and how we can improve protect, and sustain them for the present and
the future. This dialogue will also lead to defining sustainable development at an
operational level. In other words, what capabilities, skills, and tools are required (and
available) to achieve sustainable development goals?

The process of defining and operationalizing sustainable development presents some
challenges. The challenges presented here are in no way an exhaustive list. However,
they give the reader an idea of the factors that have limited the implementation of
sustainable development. First, sustainable development encompasses multiple,
oftentimes conflicting, values, which can present difficulties in establishing sustainability
goals and actions. For example, with regard to sustainable forestry, economic goals are
the primary priority for the forest industry, and they may define sustainable
development as the maintenance of an even flow of wood products. On the other hand,
an ecologist may be concerned with environmental goals, or sustaining food webs and
nutrient cycles that maintain soil productivity in forest ecosystems. Campbell and Heck
(1997) suggest that sustainable development can only be achieved when management
goals and actions are "simultaneously ecologically viable, economically feasible, and
socially desirable." But, they note that an imbalance among these components will likely
result in failure to achieve sustainable development.

The second challenge is that environmental and social values can be difficult to define.
Campbell and Heck (1997) illustrate this by comparing the units used to achieve
sustainable development. For instance, economists seek to maximize human welfare and
use economic units, such as net farm income or forestry revenue, as measurement
standards for sustainable development. Ecologists focus on preserving the integrity of
ecological systems and use ecological indicators, such as loss of species diversity, to
measure sustainability. Finally, social scientists emphasize that people are the key actors
in sustainable development and use concepts (that are often intangible), such as quality
of life and social empowerment, to measure sustainability. Economic indicators, such as
19

WCED'S definition of sustainable development: "Development that meets the needs of the
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net income, are relatively straightforward measurements, but measuring things such as
biodiversity or quality of life can be adaunting task.

Finally, progress toward sustainable development may be limited by the element of
uncertainty. The rapid increase in human population and pressures on natural resources
raises the question: can we sustain the development of natural resources to support a
human populatiori today without undermining the potential of the biosphere to support
future generations? Furthermore, can there be along-term guarantee of sustainability ,
with many factors (e.g., ecological, economic) being unknown or unpredictable? Many
have suggested that adaptive management is the approach for dealing with uncertainty.
Of course, adaptive management can also be achallenge to implement becaue of
costly monitoring, organizational barriers to risk taking, and conflicting temporal scales
(e.g., ecological vs. political) (Yaffee 1996).

present without compromising the ability of future generations to meet their own needs."
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Appendix E History of UNESCO's MAB Program
The term "biosphere reserve" has become fairly common in environmental and
conservation literature .
20 The first biosphere reserves were designated in 1976, and
since then the international network, which they constitute, has reached 440 biosphere
reserves located in 97 countries around the world. The biosphere reserve concept has
undergone considerable debate over the years and has been refined and clarified in light
of practical experience.

The Origins of the UNESCO/MAR Program
From the general environmental awakenings in the 1960's, it had become clear that
natural resource problems around the world had been neglected by many sectors of
society including scientists, economists, and politicians. Furthermore, serious
environmental threats were mounting, which required international cooperation to
undertake and manage (Batisse 1993).

It was within this context that the International Biological Program (IBP) was created
through the joint efforts of the United Nations Educational, Scientific, and Cultural
Organization (UNESCO), the International Council of Scientific Unions (ICSU), and the
International Union for the Conservation of Nature (IUCN). This ecological research
program, which studied biological productivity and human welfare, was one of the first
programs to recognize the importance of rational management of natural resources to
maintain biological systems (UNESCO 2002). Contributions of the IBP included: clarifying
the relationship between human activities and ecosystem dynamics; highlighting the
complex functioning of natural systems; and, stimulating corresponding initiatives
around the world (UNESCO 1993).

Originally designated afour-year program the IBP lasted for ten years

-

from 1962 to

1972. Since the IBP had alimited lifespan, some participants thought it possible to
follow with acomplementary initiative (UNESCO 1993). Hence, in 1968 UNESCO
20

See(Batisse 1996, Furze et al. 1996, Peine 1999, Brunckhorst 2000, Lavoie 2001, Brown 2002).
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organized the first intergovernmental conferetice on "the scientific basis for the rational
use and conservation of the resources of the biosphere" (UNESCO 1993, Batisse 1997).
The "Biosphere Conference", as it came to be known, included participation from the
United Nations (UN), the World Health Organization (WHO), and the Food and
Agricultural Organization (FAO), and with the cooperation of IUCN and IBP. The
Biosphere Conference created an intergovernmental forum to discuss global
environmental problems and their growing importance. This seminal 'conference was
a159 the occasion on which it was firmly declared, for the first time, that conservation
and development should go hand-in-hand rather than in opposition (Batisse 1993).

A product of the Biosphere Conference was aseries of twenty recommendations
addressed to government and international organizations. One of the main
recommendations was to create an "international research program on man and the
biosphere" which would follow up the work of the IBP (Batisse 1993, UNESCO 2002).
This recommendation, which was overwhelmingly supported and a
'pproved, set the
stage for the Man and the Biosphere (MAB) program.

Officially launched in 1970, the MAB program is an international initiative that seeks to
develop abasis, within the natural and social sciences, for balancing ecosystem
conservation with the economic development of local communities (UNESCO/MAB
2003d) by developing an approach that is built upon the dynamic interaction between
scientists, resource managers, decision makers, and local people (Batisse 1982). Since
implementation, the program has resulted in research on specific land use and resource
management issues, taking an interdisciplinary approach to problem solving. MAB
projects have been conducted on the socio-economic and cultural aspects of human
populations, the physical and biological characteristics of ecosystems, and the dynamic
interaction between environment, populations, and development (Roots 1989).

The MAB program is supported by the MAB International Coordinating Council (MABICC), which is composed of 34 elected representatives from the Member States of
UNESCO. The MAB-ICC is responsible for guiding and supervisihg the MAB program and
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meets every two years to set policies and priorities for the program. A variety of
international organizations send official observers who participate in the proceedings
(Brown 2002). Several roles have been outlined for the MAB-ICC including: guiding and
supervising the MAB program; reviewing progress made in program implementation;
and coordinating cooperation among the MAB member states (Table 15) (UNESCO/MAB
2003c). The MAB-ICC has no legal authority to enforce MAB policies; thus, the onus is
on the national governme'nts of Member States to implement MAB policies (Brown
2002).

Table 15 Role of the MAB International Coordinating Council
Roles

1.
2.
3.
4.
5.
6.
7.

to be responsible for guiding and supervising the MAB Program;
to review the progress made in the implementation of the Program (cf. Secretariat report
and reports of MAB National Committees);
to recommend research projects tocountries and to make proposals on the organization
of regional or international cooperation;
to assess priorities among projects and MAB activities in general;
to co-ordinate the international cooperation of Member States participating in the MAB
Program;
to co-ordinate activities with other international scientific programs; and,
to consult with international non-governmental organizations on scientific or technical
questions

The vital link between the international MAB program and participating nations are the
National Committees. MAB currently operates through 142 National Committees
established among the 189 Member States of UNESCO (UNESCO/MAB 2003d). These
National Committees provide afocal point at the national level for the MAB program to
define and implement MAB activities as well as establish regional and international
linkages. The MAB National Committees are key to the implementation and success of
the MAB program.

The composition and commitment of the National Committees is akey factor in the
acceptance and implementation of the MAB program at the national and local levels
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(Roots 1989). Over the years, the MAB-ICC has emphasized anumber of points
regarding MAB National Committees: membership must include adiversity of disciplines
including representation from the social sciences 21 and national research and
development planning agencies; they should have established specialized secretariats or
consultative panels of scientific advisors to provide advice with project screening; they
need to have the necessary national credibility to assemble the human and financial
resources needed to carry out MAB activities at the national level and to ensure the
establishment of links with other MAB National Committees and the MAB International
Secretariat; and, they need strong leadership which is well connected with the national
scientific agencies and institutions responsible for planning research, and bilateral and
multilateral scientific and technical cooperation (UNESCO 1987).

In 1971, objectives were established for the fledgling MAB program, including:
1.

the production of new information of intrinsic scientific value;

2. the application of research results to land management;
3. the development of the research capacity of developing countries; and,
4. the elimination of institutional barriers to the conduct and application of
interdisciplinary research (di Castri 1981).

At the time of its inception, the fundamental goal of the MAB program was "to develop
within the natural and social sciences abasis for the rational use and conservation of the
resources of the Biosphere and for the improvement of the relationship between man
and the environment; and to predict the consequences of today's actions on tomorrow's
world and thereby increase man's ability to manage efficiently the natural resources of
the Biosphere" (Batisse 1993). The MAB-ICC went on to develop thirteen broad project
areas to make up the MAB research program. A fourteenth was added in 1974 (Table
16).
In the early years, the MAB program presented limited opportunities for social scientists.
Among the constraints facing social scientists were: institutional barriers (e.g., MAB was located
within the Division of Ecological Sciences in the Science Sector of UNESCO), origins and biases of
the MAB program (e.g., MAB had inherited the mantle of the IBP), and MAB project areas
emphasized natural systems (Whyte 1982).
21

153

Table 16 The MAB Research Program
Project Areas
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

Ecological effects of increasing human activities on tropic and subtropical forest ecosystems.
Ecological effects of different land uses and management practices on the temperate and Mediterranean
forest landscapes.
Impact of human activities and land use practices on grazing lands: savannah and grassland (from,
temperate to and areas).
Impact of human activities on the dynamics of and and semi-arid ecosystems, with particular attention to
the effects of irrigation.
Ecological effects of human activities on the value and resources of lakes, marshes, rivers, deltas, estuaries
and coastal zones.
Impact of human activities on the mountain and tundra ecosystems.
Ecology and the rational use of island ecosystems.
Conservation of natural areas and the genetic material they contain.
Ecological assessment of pest management and fertilizer use on terrestrial and aquatic ecosystems.
Effects of man and his environment of major engineering works.
Ecological aspects of urban systems with particular emphasis .on energy utilization.
Interactions between environmental transformations and the adaptive demographic and genetic structure
of human populations.
Perception of environmental quality.
Research on environmental pollution and its effects on the biosphere.
Project areas 1through 7focused on major natural biomes. The objective of these
projects was to undertake scientific research to inform the management of different
ecosystems on asustainable basis. Project areas 9through 14 focused on the
interactions between humans and the environment. The broad aim of the MAB research
program was to promote interdisciplinary ecological and environmental research under
each of these project areas, which would be oriented towards resource and
environmental policy and management issues (Francis 1991).

'Project 8, identified as "Conservation of natural areas and the genetic material they
contain", spelled out the idea of aworldwide network of protected areas (UNESCO
2002). This project area was developed to counteract the increasing loss of living
species, the lack of knowledge regarding conservation approaches, and the inadequacies
of the traditional conservation paradigm (Roots 1989). Biosphere reserves were
mentioned under this project area and were proposed as 'basic logistic resources for
research where e'<periments can be repeated in the same places over periods of time, as
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area,s for education and training, and as essential components for the study of many
projects under the Program (UNESCO 2002). The idea, of "biosphere reserves" was
officially launched, although without much clarity about their role and purpose (Batisse
1986).

In this context, the project areas identified by the MAB-ICC had to be developed and
translated into operational guidelines for implementation. Project 8was developed in
two stages. A panel meeting at the headquarters for IUCN in 1973 concentrated on the
scientific content of the theme, emphatically underlining the importance of ecological,
genetic, and evolutionary principles in conservation, and the inadequacies of traditional
conservation paradigms. The project was further developed in 1974 when atask force,
convened jointly by UNESCO and the United Nations Environment Program (UNEP),
drew up criteria and guidelines for the choice and establishment of biosphere reserves
(Table 17) (Batisse 1982).

Table 17 Objectives and characteristics of biosphere reserves
Biosphere Reserves
1.
Objectives

2.
3.
1.
2.
3.

Characteristics

4.
5.
6.
7.
8.

To conserve genetic diversity and integrity of biotic communities in
natural and semi-natural communities thereby safeguarding material
required for evolutionary processes;
To provide areas'for ecological and environmental research, including
baseline studies in and adjacent to reserves; and,
To provide facilities for education and training.
Protected areas of land and coast, together constituting aworld-wide
network;
Significant examples of biomes throughout the world;
Contain one or more of the following: representative examples of
natural biomes, unique communities or exceptional features of
interest, example of harmonious landscape resulting from traditional
patterns of land use, and example of degraded or modified ecosystems
capable of being restored to more natural conditions;
Sufficiently large to be an effective conservation unit and to
accommodate different land uses without conflict;
Provide opportunities for ecological research, education, and training;
Benchmark for monitoring long-term changes to the biosphere;
Adequate long term legal protection; and,
May coincide or incorporate, existing or proposed protected areas such
as national parks, sanctuaries, or nature reserves if they add new
dimensions to the existing designation.
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During the initial development of the biosphere reserve concept was the idea that
biosphere reserves could contribute to the MAB program in various ways. First, there
was the idea that biosphere reserves serve as alogistic base for national activities
including pilot projects and comparative studies. This would provide an opportunity to
contribute to MAB objectives at the national and international levels. Second, biosphere
reserves are established for the in situ conservation of biodiversity, to demonstrate the
value of sustainable development, and to provide baseline research activities r
elevant to
other MAB projects. Thus, biosphere reserves would contribute to the human factor in
MAB because they generate knowledge and skills required for rational, sustainable
development (UNESCO 1987). In fact, in situ conservation, integrated ecological
research, and environmental education and training activities are at the center of the
MAB program (Roots 1989) and are congruent with other international commitments
such as the Convention on Biological Diversity, which points to the need for additional in
situ conservation measures compatible with the use of biological resources (Batisse
1993, Bridgewater 1997). Hence, biosphere reserves and the World Network of
biosphere reserves have become akey element of the MAB program (UNESCO 1987).

Over the years since its inception the focus of MAB has been changing. Early MAB
research tended to focus on the study of the characteristics and processes of the natural
environment as they might be in the absence of human intervention. Additional studies
looked at the impact of human actions in disturbing asystem that would otherwise be in
equilibrium (UNESCO 1987). However, in the 1970's and 1980's, while the state of
knowledge and understanding of natural processes increased, the scale and nature of
human issues relating to natural resources. was changing. Furthermore, the technologies
and intellectual approaches used to study social behavior and natural systems had
progressed. As aresult, there was achange in perception of and within MAB of the role
of the "M" factor, or MAN, in the biosphere (UNESCO 1987).

To advise on how MAB should adapt to these changes, the MAB-ICC established the
General MAB Scientific Panel in 1984. This Panel contributed to ashift from MAB's focus
on the conservation of ecosystems to aprogram focused on rational, environmentally
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sustainable development, monitoring of ecosystems, and balancing human needs and
natural systems. The shift in focus did not affect the original mandate of Project 8—the
conservation of ecosystems and the genetic material they contain—instead, it further
refined this project area to include the human development component of conservation
strategies (Roots 1989). Accordingly, in recent years there has been an increasing focus
on ecosystem changes caused by human activities as an integral part of acontinually
changing and interacting environment. That is, the idea of Man andthe Biosphere had
evolved to one of Man in the Biosphere (UNESCO 1987).

The MAB-ICC emphasized the shift towards an understanding of human activities within
nature as necessary for future MAB projects to be scientifically credible and successful
(Roots 1989). Towards that end, MAB is focusing on new approaches for facilitating
sustainable development, through promoting conservation and wise use of natural
systems. By taking advantage of the interdisciplinary and cross-cultural opportunities of
UNESCO's mandate in the fields of education, science, culture and communication, MAB
is promoting scientific research and information gathering as well as linking with
traditional knowledge regarding resource use (UNESCO/MAB 2003d).

Currently, the MAB program is being re-cast along four proposed themes:

1.

Research and monitoring—providing primary data sets for the various global
biodiversity assessments and monitoring initiatives within the framework of the
Biosphere Reserve Integrated Monitoring Program (BRIM) 22 ;

2.

Ecosystem or bioregional approach—to respond to complex environmental and
development issues through various programs that focus on different
ecosystems, including: mountains, wetlands, island and coastal areas, urban
areas, and drylands;

The BRIM Program undertakes abiotic, biodiversity, socio-economic and integrated monitoring
in the World Network of Biosphere Reserves. Its goal is to provide aplatform for the integration
of the resulting information/data, thus contributing to abetter understanding of the changes that
take place in the areas being studied and of the factors triggering these changes (UNESCO/MAB
2003b).
22
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3.

Building up capacity—to respond to complex environment and development
issues through aglobal program of education, technical training of specialists,
and public awareness (e.g., MAB Young Scientists Awards, UNESCO-Cousteau
Ecotechnie Program (Box 1), and Eco-job training for young people); and,

4.

Exploring novel ecological theory & practice—for example ecosystems emerging
from global change and their management, relationship between culture and
ecology, and quality economies. For an example see Box 2.

Box 1Building Capacity—UNECO-COUSTEAU Ecotechnie Program (UCEP)
UNCEP is an initiative to promote interdisciplinary education, research and policy-making in the
field of the environment and development. It is ajoint effort of UNESCO/MAB and the Cousteau,
Society. UNCEP's mission is to reduce barriers to change through new incentives and by providing
future decision makers with integrated, multidisciplinary education, training and research. UNCEP
posits that joint activities and exchanges of experiences and information at the regional levels
can be highly beneficial.
Several UNESCO-Cousteau Ecôtechnie Chairs conduct interdisciplinary research projects as well
as training

courses,

in biosphere reserves. The collaborative efforts between UNESCO/MAB and

The Cousteau Society provide

ample

opportunities for students who want to apply the Ecotechnie

concept and to contribute to sustainability.

.

Example: Arab Region Ecotechnie Network (AREN). Created in 1998, AREN links Arab Universities
in Bahrain, Egypt, Jordan, Lebanon, Morocco, Sudan, Syria, and Yemen. Participating institutions
in the AREN seek to facilitate the transfer of knoviledge through staff exchanges, curriculum
development, workshops etc. The goal is to contribute to the development of the educational and.
research capacities and self-reliance of the participating universities.

.

.

Source: hftp://www.unesco.org/mab/capaity/ucep/ucepmab.htm
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Box 2Exploring ecological theory and practice—The People and Plants Initiative (PPI)
PPI is acollaborative effort between the World-Wide Fund for Nature (WWF), UNESCO/MAB and

the Royal Botanic Gardens, Kew, on the promotion of ethnobotany and the equitable and
sustainable use of plant resources.
Field activities include work in biosphere reserves, World Heritage sites and other areas, with
field training activities organized at international, regional, national and local levels. Information
and guidance materials include series of conservation manuals, working papers and ahandbook.
Currently the PPI approach is centered on capacity-building, including: 1) training of more ethnobotanists, 2) curriculum development in universities and colleges, and 3) identification and
promotion of best-practice approaches and methodologies.
Regions involved in PPI include: Africa (Kenya and Uganda), Asia (Nepal and Pakistan), and
South Pacific (Fiji and Pàpua New Guinea)
Source: http://www.rbgkew.org.uk/peopleplants/regions.htm

Development of Biosphere Reserve Concept and Early Designations
In 1969, when scientific consultations were being held to formulate the elements of the
MAB progrm, the idea emerged of "a coordinated worldwide network of national parks,
biological reserves and other protected areas" that would be the focus of conservation
as well as research and education needs (UNESCO 2002). The idea of having aseparate
designation for such sites that could incorporate the functions of the MAB program as
well as complement the existing system of protected areas was seen to have great
potential (Roots 1989).

In 1971, aspecial task force convened to draw up alist of objectives and characteristics
for biosphere reserves. On the basis of the task force report and believing that the new
concept would be atool to meet local needs, countries began proposing areas for
designation. The designation procedure, not yet clearly defined, was delegated to the
MAB Bureau in 1975. In the meantime, discussions in the MAB-ICC continued to
emphasis the conservation role of biosphere reserves. References made to an
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international network of reserves were primarily meant to ensure amore systematic
coverage of protected areas around the globe (UNESCO 2002).

In this context, designations of the first biosphere reserves in 1976 were based on their
conservation role (Batisse 1982). In fact, the Bureau had adopted aflexible approach for
designating biosphere reserves, considering it sufficient if proposed areas were
interesting sites for ecosystem conservation, had appropriate legal protection, and
conducted areasonable amount of research work (Batisse 1986); Consequently, during
the first phase of implementation of the biosphere reserve concept, the conservation
role was pronounced, the logistic role minimal, and the development role largely
forgotten (UNESCO 2002).

In 1981, ten years after the first session of the MAB-ICC, ascientific conference was
held to review the progress of the MAB program. This provided an opportunity to further
define the elements' of MAB and to provide direction for the future (Batisse 1993).

The 'Ecology in Action' conference, in 1981, confirmed the value of the MAB program
and its interdisciplinary approach (Batise 1993). The principle outcome of the
conference was that it clarified the main successes and weaknesses of MAB program.
The main weakness was the confusion between biosphere reserves and other protected
areas. This confusion was partly due to the designation of biosphere reserves as
extensions of existing protected areas. In many cases, management plans and policies
of established protected areas were not reviewed or altered to take into account the
transformation from asingle protected area to amulti-function biosphere reserve (Roots
1989). The issues raised in the conference illustrated the need for further elaboration of
the biosphere reserve concept and more effective communication with decision makers
and the public (Batisse 1993, UNESCO 2002).

In response to the 'Ecology in Action' conference, the first International Biosphere
Reserve Congress was held in Minsk, USSR in 1983. It provided an opportunity to review
the experiences gained from the MAB program, specifically from biosphere reserves. An
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outcome of the Congress was aset of guidelines for future development of the world
network of biosphere reserves (Batisse 1993, UNESCO 2002). In addition, the Congress
confirmed and underlined the importance of multiple functions that characterize the
biosphere reserve concept and explored how the network could function through
cooperation and information exchange. It also developed proposals for research,
monitoring, training, education, and local participation (Roots 1989).

The main result of the Minsk Congress was an international 'Action Plan for Biosphere
Reserves', which was adopted by the MAB-ICC and formally endorsed by UNEP,
UNESCO, and IUCN. The Action Plan provided aframework for developing the multiple
functions of biosphere reserves and for expanding the international network. It
comprised 35 actions grouped under the 9objectives for consideration in the
development of biosphere reserves within the overall context of the MAB program. The
three main goals of the Action Plan were:
1. improvement and expansion of the network;
2. development of the basic knowledge for conserving ecosystems and
biodiversity; and,
3. making biosphere reserves more effective in linking conservation and
development (Batisse 1986).

Among the outcomes from the Action Plan was the creation of aScientific Advisory
Panel for Biosphere Reserves. This group was established to undertake an "intellectual
reappraisal" of the biosphere reserve concept in light of the findings of the Minsk
Conference and of future priorities. In response, the panel agreed on arefinement of
the biosphere reserve concept and on the criteria for selecting new biosphere reserves.
In addition, they identified the unique features that differentiated biosphere reserves
from other protected areas, their three functions: conservation of genetic resources and
ecosystems; linking development to environmental research and education, and
logistical support for research, monitoring, training and information exchange (UNESCO
2002).
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During the 1990's, budget cuts and disinterest prompted thoughts about abandoning the
MAB program. If MAB was discontinued, three issues.
had to be considered: 1) the
difficulties of terminating an intergovernmental venture without proposing asubstitute;
2) the need to maintain an international authority to administer some elements of MAB
that could not be terminated (e.g., biosphere reserves); and, 3) the inappropriateness of
discontinuing amajor environmental research program with the upcoming UN
Conference on Environment and Development (UNCED) (Batisse 1993).

In 1991, an independent evaluation indicated that it was worth maintaining MAB,
providing changes were made. The recommendations included: adjustments in
management, subject concentration, quality control, and practical guidance for natural
resources management (Batisse 1993). Other events including UNCED and the signing
of the Convention on Biological Diversityalso reaffirmed the decision to retain the MAB
program. Although UNCED did not explicitly endorse MAB, the Conference did propose
Agenda 21, which required interdisciplinary problem-oriented research to facilitate
sustainable land use and development decisions. Furthermore, the Convention on
Biologica/Diversity, the first international agreement to address sustainable
development, indicated the need for the conservation and sustainable use of biological
resources. Biosphere reserves promoted this integrated approach and were seen as a
mechanism to implement the Convention (von Droste 1995, UNESCO/MAB 1996, Batisse
1997, Bridgewater 1997). In this context, the maintenance of the MAB program was
justified. For biosphere reserves, it was time to reaffirm their credibility, formulate plans
to develop their multifunctional role, and to link them more closely together through a
network of research, monitoring, and information exchange (Batisse 1997).

In the decade since the Minsk Conference, efforts have been made to strengthen the
MAB program. Furthermore, the biosphere reserves component of the program is
increasingly recognized as an approach to deal with the issue of reconciling conservation
of biological resources with their sustainable use—a key issue facing the world today.
Biosphere reserves have evolved over the years from aprimary focus on conservation,
to tools for integrating conservation and development. Due to this evolution, the
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Biosphere Reserve Advisory Committee recommended that the effectiveness of the 1984
Action Plan should be evaluated.

In this context, UNESCO organized the International Conference on Biosphere Reserves,
held in Seville, Spain. The 1995 Conference was organized to enable an evaluation of
the 1984 Action Plan and to reflect on the role for biosphere reserves in the 21stcentury
(UNESCO/MAB 1996). The Seville Conference was alandmark date in the evolution of
the biosphere reserve concept as it gave rise to two important documents—the Seville
Strategy and the Statutory Framework. The Seville Strategy, summarized in Table 18,
reaffirmed the purpose and nature of biosphere reserves and established criteria for
their formal designation (Batisse 1997). The Statutory Framework provided aformal
definition of biosphere reserves, their functions, criteria for designation, and the
nomination and periodic review procedures (Bioret et al. 1998). The Statutory
Framework replaces the 1984 Action Plan as the current guiding policy for action on
biosphere reserves (Appendix Q.
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Table 18 Key Directions of the Seville Strategy
Seville Strategy
1.

Strengthen the contribution that biosphere reserves make to the implementation of international
agreements promoting conservation and sustainable development, especially to the Convention
on Biological Diversity and other agreements, such as those on climate change, desertification
and forests.
2. Develop biosphere reserves that include awide variety of environmental, biological, economic
and cultural situations, going from largely undisturbed regions and spreading towards cities.
There is aparticular potential and need to apply the biosphere reserve concept in the coastal
and marine environment.
3. Strengthen the emerging regional, inter-regional and thematic networks of biosphere reserves as.
components within the World Network of Biosphere Reerves.
4. Reinforce scientific research, monitoring, training and education in biosphere reserves, since
conservation and the rational use of resources in these areas require asound base in the natural
and social sciences, as well as the humanities. This need is particularly acute in countries where
biosphere reserves lack human and financial, resources, and should receive priority attention.
5. Ensure that all zones of biosphere reserves contribute appropriately to conservation, sustainable
development and scientific understanding.
6. Extend the transition area to embrace large areas suitable for approaches, such as ecosystem
management, and use biosphere reserves to explore and demonstrate approaches to sustainable
development at the regional scale. For this, more attention should be given to the transition
area.
7. Reflect more fully the human dimension of biosphere reserves. Connection should be made
between cultural and biological diversity. Traditional knowledge and genetic resources should be
conserved, and their role in sustainable development should be recognized and encouraged.
8. Promote the management of each biosphere reserve essentially as a"pact" between the local
community and society, as awhole. Management should be open, evolving and adaptive. Such
an approach will help ensure that biosphere reserves—and their local communities—are better
placed to respond to external political, economic and social pressures.
9. Bring together all interested groups and sectors in apartnership approach to biosphere reserves,
both at the site and network levels. Information should flow freely among all concerned.
10. 10. Invest in the future. Biosphere reserves should be used to further our understanding of
humanity's relationship with the natural world, through programs of public awareness,
information, formal and informal education, based on along-term, inter-generational
perspective.
Because the conditions of every site are specific and diverse, the Seville Strategy is
merely an attempt to provide guidance about how to establish and manage biosphere
reserves. The Strategy outlines no less than 90 tasks to be performed at the global,
national, or local level and outlines aset of performance indicators that allow progress
toward the recommendations to be measured and evaluated over the next decade. The
tasks are designed to meet four-main goals:
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1.

To use biosphere reserves to conserve natural and cultural diversity, through
integrating biosphere reserves in national and. international conservation
planning;

2. To utilize, biosphere reserves as models of land management and approaches to
sustainable development, through involvement of local people and integration of
reserves into regional land use planning;
3. To use biosphere reserves for research, monitoring, education and training,
through improved understanding of human-biosphere interactions, long-term
monitoring, and improved training and public outreach; and,
4. To more fully implement the concept of biosphere reserves by integrating
functions and strengthening the World Network. This requires providing
adequate financial and human resources as well as promoting information
exchange (Batisse 1997).

The Seville Conference concluded that, in spite of issues and limitations encountered
with the establishment of biosphere reserves, the program has been innovative and
generally successful and remains relevant for the conservation and development needs
of the next century (UNESCO/MAB 1996). The vision from Seville highlighted the role
biosphere reserves play in securing the sustainable use of land and water resources and
presented them as tools for preserving and maintaining natural and cultural values
through sustainable management practices built upon sound scientific foundations
(Batisse 1997). Furthermore, the Seville Strategy explicitly. recognized the value of
biosphere reserves as important tools for implementing international agreements such
as Agenda 21 and the Convention on Biological Divers/ty(UNESCO/MAB 1996).
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Appendix FKey Steps and Principles of Social Marketing
Figures 10 and 11 outline the steps and key elements of planning and delivering asocial
marketing campaign.

• Take advantage of lessons learned
• Start with target markets that are (most) ready for action
• Promote asingle, doable behavior, explained in simple, clear terms
• Incorporate and promote atangible object or service to support the target behavior
• Understand and address perceived benefits and costs
• Make access easy
• Develop attention-getting and motivational messages
• Use appropriate media and use opportunities for audience participation
• Provide response mechanisms that make it easy for audiences to act on recommended behaviors
• Allocate appropriate resources for media and outreach
• Allocate adequate resources for research
• Track results and make adjustments
Figure 10 Key elements of a successful social marketing campaign
Step 1Where are we?
Identify campaign purpose
Identify the strengths, weaknesses, opportunities, and threats relative to the chosen focus area
Review past and similar efforts
Step 2 Where do we want to go?
• Select target audience
• Set goals and objectives
• Analyze target audience and the perceived benefits and barriers to action
Step 3 How will we get there?
• Design the market offering (i.e., the desired behavior and associated benefits)
• Manage cost of behavior change
• Make the products easily available
• Message and media channel selection
Figure 11 Key steps in developing a social marketing campaign
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