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The case study described in this chapter, an interdisciplinary team project
in southeastern British Columbia in a forested mountain environment, il-
lustrates local and regional changes in sustainability planning in a multi-
ple-use area. Change in local practice followed a major policy shift from a
single-resource(logging)emphasis to multiple use. In the old management
system, the forest industry used the forest with relatively little allowance
for other uses. Under the new arrangement, the forest industry came under
the control of an increasingly more stringent code, allowing for other uses
and for the expression of environmental values in the form of more pro-
tected areas, conservation of major species, and biodiversity.This was ac-
complished through: (1) the incorporation of changing environmental
values, (2)stakeholder participation in the normativeplanning stages,rather
than post-decision involvement, and (3) ecosystem-basedmanagement in
which resourceusers become participants in the processof monitoring eco-
system sustainability. This case illustrates the use of a diversityof informa-
tion for sustainability planning, and the influence of rules and norms on
policy making. It alsoshows,however,that a gap remainsbetweenpolicyand
practice because of the inability to translate long-term participatory man-
agement into enduring policies at the various levels of decision making.

The Integrity Gap:
Canada's Environmental Policy
and -Institutions
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Introduction

Context
Sustainability can be examined from two different vantage points. Someof
the chapters in this volume take a "macro" view,examining national-level
policiesand international agreements. Alternatively,one can take a "micro"
view, looking at sustalnability from the local levelup. These two anglesare
complementary;they arepart of a cross-scaleapproachto sustainabilityin .

which policies and practice may be examined across the scaleof organiza-
tion from the local level to the International (Berkes2002).To understand
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Canada's environmental successesand failures, we need to examine inter-
national forces as well as national and provincial policy. The cross-scale
approach suggests, however, that we also have to know something about
how environment and resource policies play out "on the ground" locally
and regionally. In particular, we need to examine the dynamics of change
and the evolution of policy and practice in response to various forces. This
chapter takes a cross-scaleview from the bottom up, and uses one detailed
example, the examination of sustainability in a forested mountain ecosystem
in British Columbia, to illustrate the application and evolution of science
and policy from the local and regional to the provincial leveL

The case study is offered not as an isolated story but as an example of the
ambitious goals and some promising instruments that are being put into
place for the conservation and management of the Canadian environment.
Other case studies, corresponding to the various chapters of Agenda 21,
could have been used just as easily to illustrate many of the same forcesand
processes. For example, a great deal of work is being done to implement
biodiversity conservation (Chapter IS of Agenda 21 [1992 Earth Summit]).
Regardingindigenous peoples (Chapter 26), a number of land claims agree-
ments have been signed between Aboriginal groups and the government
since the Rio de]aneiro Earth Summit in 1992, including the Nunavut Land
Claims Agreement of 1993 that changed the map of Canada by establishing
a new northern territory. In the area of forest management (Chapter 11),
the Canadian Model Forest network was created, with each model forest
serving as a demonstration of partnerships to achieve sustainable forest
management. Ocean protection (Chapter 17) is being addressed by the 1997
Oceans Act, which brings a new order and calls for ecosystem management
and participatory approaches (Hanson 1998).

These changes in Canadian environmental management reflect a new
dynamic of responses to' the challenges posed by sustaiQabledevelopment
and Agenda 21. A key characteristic of this new mode of environmental
management is a widening of the policy network associated with ecosystem
management (Coleman and Perl 1999).Can such initiatives for deliberation
and action overcome the constraints and deadlocks that typify so much of
Canada's previous environmental policy making? Or are there institution-
alized constraints on the government's ability to deliver upon stated goals?

As the case study of British Columbia's approach to forest resource man-
agement will demonstrate, expanded policy networks have the potential to
take into account a range of values that were previously ignored. They have
the potential to create a kind of participatory science that supplements con-
ventional scientific assessments done by government and industry. Such
participatory management offers an institutional alternative to business as
usual in Canadian environmental policy making that can contribute to the

reduction of the integrity gap that has been noted throughout this volume.
Institutionalizing participatory management requires moving beyond re-
gional experiments, however, and creating the space to translate local alter-
native management approaches across the political scale into provincial
and federal policy.

The Case Study
Researchthat supports sustainable development initiatives requires a broad
approach, taking into account social, ecological, and economic factors. We
started the British Columbia project with a special interest in the manage-
ment of forested mountain enyironments, and in the use of participatory
or people-oriented approaches to resource management. We adopted a view
of sustainable development that explicitly included three elements:

. the environmental imperative of living within ecological means. the economic imperative of meeting basic material needs. the social imperative of meeting basic human and cultural needs.

Such an approach to sustainable development is concerned with much
more than maximizing resource yields. It covers a broad range of environ-
mental values as well as economic and socialneeds, and opens up the scope
of decision making not only to a wider range of natural and social sciences
but also to a range of stakeholders' interests affected by resource manage-
ment decisions.

Under the overall goal of studying policy development with regard to the
sustainable use of forested mountain ecosystems, case studies were devel-
oped in the Indian Himalayas and the Canadian Rockies.The objectives of
the project were to develop integrated methodologies best suited for the
comparative study of land resource management policies in forested moun-
tain ecosystems; to study the successesand failures of mountain environ.
ment resourcemanagement policiesand their social,economic, and historical
context; to evaluate and develop criteria for assessing and monitoring
sustainability in mountain environments; and to communicate policy im-
plications.to agencies and people concerned with sustainable develppment
(Berkesand Gardner 1997). Parts of the study dealing with India (Berkeset
a1.1998; Sinclair and Ham 2000; Sinclairand Diduck 2000) and with India-
Canada comparisons (Duffield et al. 1998; Berkes et al. 2000) have been
published elsewhere.This chapter is based on aspects of the Canadian case.

Following the introductory sections, the chapter has three major parts:

. the biophysical study, in which we sought to measure sustainability quan-
titatively, based on various databases
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. the social study, in which we sought to assess sustainability qualitatively,
based on indicators that were considered important by the people who
lived there and used or managed resources of the area. an analysis of the implications of our findings for improving the integrity
of Canada's sustainability planning.

decisions. A powerful but often ambiguous paradigm, sustainable develop-
ment (SD)has been criticized for meaning all things to all people, and the
institutionalization of SDhas been interpreted as indicating a convergence
of environmental and liberal norms (Bernstein 2001). Some authors have
pointed out that it is more useful to consider SD not as a product but a
process that does not have to be defined precisely in order to be useful.
"Sustainabledevelopment is not a goal, not a condition likely to be attained
on earth as we know it. Rather, it is more like freedom or justice, a direction
in which we strive" (Lee 1993);

Concepts and Definitions
The sustainable development concept has been used widely as an organiz-
ing framework since the World Conservation Strategy (IUCN/UNEP/WWF
1980), the Brundtland report (WCED 1987), and the United Nations Con-
ference on Environment and Development (UNCED),or Earth Summit, in
Rio de Janeiro in 1992. The idea of sustainable development, as promoted
in the World Conservation Strategy, referred to a broad range of objectives
for meeting basichuman needs while maintaining essential ecologicalproc-
esses and life-support systems, preserving genetic diversity, and ensuring
sustainable utilization of species and ecosystems.The popularization of the
term came with the World Commission on Environment and Development.
Its report was long on problem descriptions and short on policy prescrip-
tions, but it provided the standard definition of sustainable development as
"development that meets the needs of the present without compromising
the ability of future generations to meet their needs" (WCED1987, 8).

The classical idea of sustained yields in resourcemanagement science goes
back to a German forest scientist, Faustmann, who used the concept in
1849to calculate the forestrotation period to maximize yields(Ludwig1993).
Applications of the sustained yield concept have been developed in fisher-
ies, wildlife and rangeland management, and forestry, often with elaborate
mathematical models that treat the target resource in isolation from the
rest of the ecosystem. Since about the 1930s, maximizing sustained yields
has been the goal in all'areas of resource management. It was not until the
1970s that the concept first came under criticism from an ecological point
of view, and, somewhat later, from the economic and social points of view.

The two kinds of sustainability are in sharp contrast. The maximum sus-
tainable yield idea focuseson the resource as a commodity, with a prescrip-
tion of the ways in which it can be efficiently extracted. By contrast, the
second kind of sustainability - sustainable development - explicitly includes:
(1) the environmental imperative of living within ecologicalmeans, (2) the
economic imperative of meeting basic material needs, and (3) the social
imperative of meeting basic social needs and cultural sustainability.

Thus, sustainable development is concerned with much more than maxi-
mizing resource yields. It covers a broad range of environmental values as
well as economic and socialneeds, and opens up the scope of decision mak-
ing not only to a wider range of natural and socialsciencesbut also to a much.
wider range of stakeholders' interests affected by resource management

The Study Area
The study was carried out in the mountains of British Columbia along the
Columbia River valley near the community of Nakusp (Figure 6.1). The
Columbia Riverflows from north to south, widening to form the Upper and
Lower Arrow Lakes.Water released from a series of dams built in the 1970s
inundates the flatter parts of the river bottom and increases the size and
depth of the ArrowLakes.The dams werebuilt for flood control and hydro-
electric production, and the project was accompanied by considerable con-
troversy at the time. Many familieswere forced from fertilevalleybottomland
as farms and towns were flooded. The area is sparsely settledi the town of
Nakusp is the only sizeable community. It lies at the junction of the two
roads that provide year-round access along the valley. In addition, there is
an extensive network of resource roads (primarily logging roads) that allow
vehicles ready access to all but the remotest parts of the watershed.

The diversity of the socio-economic history of the region reflects that of
the mountain environment in which it is situated. Although no longer liv-
ing there today, First Nations used the area before colonization, but were
reduced by epidemics from the south in the mid-1800s. The Ktunaxa/
Kinbasket, the Shuswap and the Ok~nagan nations have overlapping land
claims in the region (CORE1995). Towards the end of the 1800s, there ex-
isted a mixed frontier economy in the area, based on silver and gold mining
and timber extraction. The wood was used for railway ties, construction,
boat building, fuel, telephone poles, and shingles. Someforestswereburned
to facilitate prospecting. During the early 1900s, the region was known for
its orchards, but competition from the Okanagan and high transportation
costs reduced production to a local scale. Hard times began in the mid-
1900s, triggered by the collapse of the silver industry and high costs of
transportation. This change in the local economy was compounded by hy-
droelectric development and the impacts of reservoir creation.

Despite local protests, the Columbia RiverTreaty was signed in 1964 and
the Arrow Lakes were raised into reservofrs with the completion of
Keenleyside Dam in 1969. Flooded private land was bought or expropri-
ated, and the arrival of hydro workers brought a temporary economic boom
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Figure6.1
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local contractors. Regionally,the industry is stable with increasing employ-
ment, but in Nakusp it is more volatile and employment is declining. Forest
harvest volumes, practices, and land-use planning are currently in a state of
flux as a result of the provincial Forest Practices Code (FPC)and the Timber
Supply Review(TSR).These changes were the subject of a government-led
study involving all the major stakeholder groups. (Figure 6.2), called the
Commission on Resourcesand the Environment (CORE1995).

The attraction of the area is the high quality of life and relatively low cost
of land. The scenic wilderness beauty, hot springs, relaxed lifestyle,summer
recreational opportunities, wildlife viewing, and heli-skiing draw a variety
of tourists. The forest environment supports wilderness opportunities and
provides local income from nontimber forest products such as mushrooms.
In the 1990s, immigration and tourism spawned a regional in~reasein em-
ployment in the service, construction, trade, finance, and government sec-
tors. The economic impacts of immigration and tourism are appreciated as
an increasingly important component of local livelihoods (Stevens 1997).
Current economic activities in the region, which are based on forestry, serv-
ices, tourism, silviculture, construction, and mushroom gathering are sum-
marized in Figure 6.3. The figure depicts the relationships between the
environment, resourcemanagement activities, services,and livelihoods.The
interactions of forestry, other resources, and socio-economic activities illus-
trate why timber extraction needs to be balanced with alternative forest
uses for a more sustainable regional economy.

The study area, Nakusp, British Columbia
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Study Methods

The Biophysical Study
A number of databases were assembled, and interviews with resource tech-

nicians, managers, and local users were conducted. Much of the discussion
centred on interpretation of the databases, and management responses to
environmental problems. Site visits were made to view forest harvesting
operations, fish hatcheries, and dam sites, and a broad exploration of the
local topography, economic activity, history, hazards, and land use was con-
ducted. Some informal ground verification of satellite imagery was at-
tempted, although most of the usable information was obtained from
Geographic Information Systems (GIS) databases. Local contacts were a valu-
able source of information, identifying regional environmental concerns
and providing leads to additional databases.

A Landsat 3 band Multispectral Scanner (MSS) image of the Columbia
River valley, and two sets of air photos, one dating from 1970 and the other
from 1987, were purchased, along with a selection of thematic and topo-
graphic maps. Eventually, an extensive and eclectic database was assembled

from a variety of private, commercial, professional, federal, and provincial

that faded by the early 1970s. In recent years, tourism has become a growth
industry, and the population is beginning to increase as low land prices
attract migrants from Vancouver, the Okanagan valley, and Calgary. Log-
ging is stillthe backbone of employment in the area,however (Stevens1997).

Starting in the 1960s, commercial forestry emerged as the major force in
the region's economy. Tree Farm Licences (TFLs)and Forest Licences (FLs)
were created to give security of timber access to large companies with pulp
and lumber processingoperations. ForestLicencesare located in Timber Sup-
ply Areas(TSAs).Major companies in the region include Celgar,Slocan, and
Pope and Talbot. Much of the actual timber cutting is done by independent



Figure 6.2

Composition of the West Kootenay-Boundary regional negotiation table

Watersheds Agriculture

Heritage Applied Ecological Stewardship

South Columbia Mountains Environment
Community Economic Development I NGOs

Mining

First Nations - Ktunaxa/KinbasketTourism Resorts

Tourism Associations
First Nations - Okanagan Nation

Local Round Tables Fish and Wildlife - Commercial

Provincial Government Fish and Wildlife - Recreation

Primary Forest Manufacturers Labour

Outdoor Recreation- Motorized Labour - Forest

Local Government

Outdoor Recreation - Non-Motorized Forest Independents - Contractors

North Columbia Mountains Environment Forest Independents - Small-Scale Diversified

Source: CORE 1995.
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Figure6.3

A model of livelihoods in the Arrow Lakes region, showing relationships between the environment, resource management,
socio-economic activity, services, and people's well-being

Other lands

Tourism$

~I (basedon natural attractions)
Immigration$

(based on natural attractions,
~~ I services, qu~li~ of life,
~ - cost of hVlng)

Services
and

construction

People's
well-being

Management

Environment
Timber$

Fuelwood

Local industry
and contractors

Forest lands

Mountains
Mushrooms $

Wildlife
~I I

Agriculture $

Waters

Recreation

Aesthetic value

Water quality

Source: Duffield 1997.



Table 6.1

Landsat 3 band MSS image, 2SJune 1992

High-altitude coverage from 1970 and 1987

Hydat CD-ROM dataset, Environment Canada

Environment Canada (B. Fehr)

BC Ministry of Environment, Lands and Parks
(MoELP)
Commission on Resources and the Environment
(CORE) report and background (CD-ROM)

Forestry Canada

Canadian Heritage, Parks Canada

MoELP,Nelson, BC

North American Fur Auctions, Winnipeg

Glen Olson, Olson's Marine, Nakusp, BC

MoELP,Grant Thorp, Senior Fishery Technician
MoELP,S. Sebastian

BC Hydro

Environment Canada, Conservation and
Protection

ing on the person interviewed. Interviews ranged from half an hour to over
two hours. The first three questions sought to elicitopen dialogue and under-
standing of the major issues of concern, individual perspectives, and posi-
tives and negatives of living in the region. The last question targeted SD
indicators by asking about signs and signals (and tell-tale signs and sign-
posts) of SD.The aim was to encourage an easy flow of conversation. The
interviews began with a brief introduction to sustainable dev~lopment as
something containing social, cultural, economic, and environmental di-
mensions. The four questions underlying the nonscheduled, structured inter-
views were as follows:

Databases and data sources used for the study

Database Comments and details

Satellite image

Air photos

Hydrological data

Climatological data
GIS land-use data

Land-use data

Forest insect disease data

Caribou habitat data

Trapping harvest data

BC fur auction price data
Bull trout catch data

Kokanee catch data

Kokanee population data

Arrow Lakes water quality

Sewage discharge data

Air quality data

1 What are the issues, problems, and challenges concerning natural re-
sources and the people in your area?

2 What drew you here; what do you like about living here; how do you
make use of local natural resources?

3 How is your work linked to, or based on, natural resources? What natural
resources?

4 What tell-tale signposts, signs, or signals come to mind that foretell a
good or bad future for the people of this area, for the natural resources
surrounding this area?

MoELP, Nelson, BC

The Biophysical Study

Forests and Land Use

Two major provincial forest concessions make up the bulk of the study area:
the Arrow Timber Supply Area (Arrow TSA) and Tree Farm Licence 23 (TFL
23). The TSAis a volume-based measure of tenure and is area-based. TFL23 is

leased by Pope and Talbot Limited. Much of the timber gathered from TFL
23 is processed at their sawmill in Castlegar. The Arrow TSAis divided among
a number of harvesters, but the largest user is the Slocan Forest Company.

As summarized by Anderson (1997), the Arrow TSA has a total land base of
754,000 hectares, of which 201,000 hectares comprise the timber-harvesting
land base. TFL 23 consists of an area of 555,000 hectares, of which 371,000

hectares are productive forest. The two are not distinct entities, as some of
TFL 23 is included in the Arrow TSA. These two forestry administrations

make up about 80 percent of the study area (the balance is in the Revelstoke
TSA), although the study area itself comprises only about 21 percent of the
land occupied by the TSA and the TFL together. The land base that is not
part of the "productive forest" is made up of environmentally sensitive areas,
private land, roads, steep slopes with unstable soils, inoperable land, un-
merchantable timber, and other similar restrictions.

Forests in the study area are composed of stands of varying species and

age. Within the Arrow TSA, Douglas-fir comprises 26 percent of the total;
balsam, 24 percent; pine, 18 percent; and larch, 14 percent. Hemlock, spruce,

Source:Adapted from Anderson 1997.

sources. We found twenty-one databases or data sets relevant to the study.
Several of the data sets were redundant, however, as owners shared infor-

mation with others. The most useful sixteen data sets were selected for study
(Table 6.1).

The Social Study
To develop local indicators of sustainability, interviews were conducted with

two groups- One group consisted of twenty-one natural resource manage-
ment professionals in the Arrow Lakes region from Revelstoke, Nakusp, New
Denver, Castlegar, and Nelson. The other group included twenty-two Nakusp
stakeholders (local resident resource users and interest group representa-
tives from Nakusp) drawn from the list of participants involved in the CORE
(1995) process or related to it.

The interviews used a nonscheduled, structured technique based on four
underlying questions. The questions evolved during the first few interviews,
and the interviews themselves were highly flexible in style and pace depend-



cedar, and deciduous trees make up the balance. The study area is located
within the interior wet belt, and includes the Interior Cedar-Hemlock (ICH)
and Engelmann Spruce-Subalpine Fir (ESSF)biogeoclimatic zones. The
ICH is found on lower slopes, while the ESSFis at higher and colder eleva-
tions. At the highest levels, the Alpine Tundra (AT)biogeoclimatic zone
dominates.

At the heart of the issue of sustainable development in the forest industry
is the size of the allowable annual cut (AAC),which is the government-
permitted rate of timber harvest from a particular parcel of land. The focus
of the calculation of the AACis economic: the maximum number of trees

that can be cut in a rear and still guarantee a supply for industry in the
future. It is a relatively short-term measure. Adjustments for other compo-
nents of the forest ecosystem are a significant part of the calculation, but
little or no attempt is made to examine the sustainability of these compo-
nents in themselves. Instead, it is hoped that the forest set aside for
nonharvest uses will be large enough to ensure their viability through the
millennia.

viable in future years. Stand volume estimates depend on surveys of the
forest conducted over many years, generally assimilated into a GIS data-
base. The accuracy of many of these surveys is questionable; Ministry of
Forests officials suggested several times during our visits that the database
held by Pope and Talbot was more reliable than that held by the govern-
ment and on which the modelling was based. Arrow Forest Service staff
have noted that the oldest forests in the region (20 percent of (he land base)
have many trees that are decayed and unmerchantable, and that actual tim-
ber volumes may be as much as 15 percent lower than assumed. In addi-
tion, much of the current harvest comes from younger trees, not the older
ones that were assumed in the model, so that more area must be harvested
to realize the same timber volume.

In all management areas, stands adjacent to recent cutovers cannot be
harvested until a "green-up"heightof three metres is attained by the regrow-
ing forest, in order to provide habitat for wildlife. Due to brush competi-
tion, this green-up isoften slowerthan assumed in the models. Acompanion
issue is the cut blockadjacencyrules,which permit only 25 percent of an area
to be cut at one time. Subsequent cutting cannot occur until green-up of
the previous cut, a process that requires at least seventeen years. Most areas
will thus require at least four passes spread out over nearly seven decades in
order to remove all of the available timber. In actual practice, however, it is
often impossible to cut the forest in 25 percent chunks, and often five or
even six passes are needed to remove the timber.

The AACcalculations are extremely sensitive to adjacency rules and mod-

erately sensitive to green-up rates. Taken separately, harvesting is already
unsustainable with a six-pass restraint, and in need of reduction before the
turn of the century with a five-passrestriction. If longer green-up times are
needed, reductions to the long-term sustainable levelwillbe required within
twenty years. On the environmental front, ecological factors that impact
the determination of the allowable cut and that were not included in the
Arrow TSAanalysis include land reserved for riparian habitat, old-growth
requirements for caribou, cutting restrictions to accommodate use by wild-
life, and the requirement that large pieces of woody debris be left for habi-
tat on cutover sites.

Study of the GIS database obtained from the BC Ministry of Environ-
ment, Landsand Parksshows that lessthan 5 percent of the forestis 250 years
or olderwithin the study area.This is surprisingbecausemuch of the land has
been untouched by human hands, and has the general appearance of old-
growth forest. The largest block of 250-year-old trees lies on the hills above
Kuskanax Creek, on the north side. In fact, two-thirds of the timber harvest
land base in the TSAis composed of immature trees between 80 and 120
years old, mostly as a result of forest fires that occurred in the late 1800s.
Some of these fireswere set by miners in the Slocan Lakearea to expose the

CriticalSustainabilityFactorsin theAAC
Approximately one-third of the study area consists of watershedand visually
sensitiveareas.In order to harvest these areas, cutting plans that are accept-
able to the public must be developed. Local opposition to cutting of any
kind often drags out the planning phase beyond ten to fifteen years. Only
about 60 percent of the affected area has had a cutting plan accepted. This
has the effect of deferring present harvests twenty to forty years into the
future. In the modelling of the Arrow TSAallowable cut, riparian habitat
protection zones were not subtracted from the land base since necessary
information was not available at the time. This factor alone is estimated to

reduce the harvesting land base by 2 to 4 percent.
With the increasing attraction of the Columbia River valley for retire-

ment as the Canadian population ages and the Okanagan valley becomes
crowded, pressures to refuse loggingunder any circumstances are bound to
increase. Retireesand those not dependent on the forestry industry have no
particular incentive to view logging as an acceptable alteration of the envi-
ronment. Visual-quality restrictions are likely to increase, even in remote
areas, as an increasingly mobile population seeksto visit "wilderness" areas.
Environmental concerns and the social mood are likely to place significant
demands on the forestry industry in the foreseeable future.

Minimum harvestage is an estimate of the time required for a stand to
reach a merchantable condition. This factor is subject to market forces, silvi-
culture, and technology, along with some uncertainty about actual growth
rates of regenerating timber. Since it is subject to manipulation by technol-
ogy, it is not unreasonable to assume that an earlier harvest age may be



surface geology in their sear,chfor silver and lead deposits. In TFL23, there
is a moderate-sized component of the forest that has an age of 200 to 230
years, but the bulk of the licence area contains trees younger than 120 years.

As summarized by Anderson (1997), the forest industry in the study area
and beyond is undergoing a seriesof changes brought on by severalgovern-
ment initiatives, including the Forest Practices Code, the Protected Areas
Strategy,and the COREland-use proceedings. These programs are introduc-
ing a much stronger bias towards sustainable multiple use of the land \lnd
resource base. Declining employment in the forest industry, a renewed em-
phasis on tourism, and changing demographics have made local communi-
ties more receptive to alternative employment. In spite of these changes,
substantial questions regarding economic sustainability remain. Many of
these revolve around the assumptions used in the calculation of the annual
allowable cut and the suitability of limits and obligations imposed by the
Forest Practices Code. Overlying these concerns is the fundamental contra-
diction between viewing the forest as a wood-fibre farm rather than a ma-
trix of a diversity of human users and natural values.

The question of harvest sustainability is sensitive to many factors. These
factors are subject to many pressures for change, given the current social,
political, and environmental climate, and the effectsof the FPC,the CORE
land-use recommendations, and a number of other government initiatives.

Mountain caribou are found mostly within the Southern Interior Moun-
tains, numbering some 1,700 animals in all. Within the study area, they are
found at higher altitudes on the east side of the ArrowLakes,on the slopes
of the SelkirkMountains. They are a poorly studied population, and there is
considerable uncertainty about their range and preferred habitats. Caribou
are designated an "old-growth-dependent species" because much of their
winter grazing depends on arboreal lichens that are most cornmonly found
in the oldest' forests, those greater than 2S0 years of age. Census informa-
tion on mountain caribou in the Nakusp area is limited to a single study
done in March 1994. This aerial survey showed significant caribou
populations on the heights along Kuskanax and Gardner cree~sin bands of
4 to 19 individuals. A total of S9 animals were sighted near the creeks, and
a further 32 were found north of HalfwayCreek. Animals in other locations
nearby brought the one-day total to 131 sightings. Thirteen of the indi-
viduals sighted were calves, implying a healthy population.

A 1993 study of caribou habitat use in the Revelstokearea noted the vari-
ability in the use of the landscape by woodland caribou. During the late
winter and summer, caribou tend to be found at higher altitudes; in the
spring and early fall, they descend to lower slopes, although the spring de-
scent appears to be relatively brief. Caribou preference for older forests is
strongly expressed: forest age-classes8 and 9 were selectedby caribou on 80
to 9S percent of surveys throughout the seasons. Only springtime shows
some slight tendency towards younger forests. In winter, caribou fed most
often (46 percent) on the shrub falsebox (paxystimamyrsinites).Forty per-
cent of the diet consisted of old-growth lichens, and the balance consisted
of food obtained by digging through the snow cover.

Caribou utilize old-growth forests over a large range. Home ranges from
169 to 21S square kilometres were calculated for the Revelstokebands, with
most movement occurring in spring. Preserving the habitat of the wood-
land caribou will have dramatic consequences for the forestry industry be-
cause the animal has a critical reliance on older forests, a wide distribution

range from high to low elevations, small populations, a general intolerance
of disturbance, and low fecundity. Clear-cut harvesting of mature forests is
known to be incompatible with maintaining winter habitat for caribou
(McLellan et al. 1994). As well, caribou are threatened by hunting and by
fragmentation of populations by forest operations. Networks of roads that
develop during forest harvesting operations allow snowmobiles into the
alpine environments of the SelkirkMountains during winter.

Grizzlybears are referred to as a "flagship species"because of their charis-
matic appeal to the public and as an "umbrella species" because of their
wide-ranging habitat requirements, which, if protected, would provide liv-
ing space for many other species. Grizzly bear populations in the Nakusp
study area appear to be relatively stable, but other nearby areas, and North

Wildlife

British Columbia has an impressive number of wildlife species, in large part
because of the varied topography, climate, and biogeoclimatic zones that
the province has to offer. The study area is not so well endowed, being
restricted to species that prefer alpine and steep forested slopes. The loss of
bottomland due to flooding has removed an area of high biological produc-
tivity and rich biodiversity from the region, probably resulting in the loss of
some species from the area (such as the burrowing owl) and the migration
of others to new habitats. The presence of human hands in this relatively
uninhabited part of the central mountains has placed a number of other
species in endangered or threatened status.

BritishColumbia assignsspeciesand subspeciesto "red" or "blue" lists that
designate the level of threat to their continued survival in the province.
Red-listedspeciesare candidates for legaldesignation as threatened or endan-
gered; blue lists are for sensitive or vulnerable species. Within the Central
Columbia Mountain (CCM)ecosection, there are three red-listedspeciesand
twenty-two blue-listed species.Seventeen of the threatened speciesare birds.
Not all of the species are found in the Arrow Lakesstudy area, as it encom-
passes only the western third of the CCM ecosection. Within the study
area, the most prominent speciesare the mountain caribou (Rangifertarandus
montanus) and the grizzlybear (Ursusarctos),both of which are blue-listed.



America in general, have suffered extensive lossesin the past century. Bears
and their habitat are under considerable pressure from the human presence
along the ArrowLakes.And while increased accessto wild areas,human-bear
conflicts, and poaching threaten long-term survival, there are powerful en-
vironmental groups that have gathered to protect the bear's environment.

Grizzly bears are also highly mobile, varying habitat selection by season.
Becauseof their omnivorous nature, nearly all habitats can be exploited by
the bears, but the most important include riparian zones, avalanche chutes,
mixed conifer and deciduous forests, meadows, alpine pastures, and winter
denning habitat. According to CORE(1995), most grizzly bears feed inten-
sively on huckleberry species to build the annual fat rt'serves required for
hibernation. Grizzliesare thus extremely dependent on the maintenance of
vegetative stages that support this important forage. Use of forage areas is
also subject to the availability of adjacent thermal and security forest cover.
Forest cover also provides movement corridors, edge habitat, and support
of understorey forage species.

Grizzly populations in the West Kootenays are believed to consist of be-
tween 700 and 1,000individuals (CORE1995),a significant population size.
Within the SelkirkMountains, the estimated density of bears is 1 per 127
square kilometres. Current forest silvicultural practices attempt to bypass
the shrub succession stage in the regeneration qf marketable forests, depriv-
ing the bear of important berry food sources (CORE1995). The extensive
logging road networks that develop as a result of forestry operations bring
humans into direct contact with the bears, presenting several problems,
including habitat loss, harassment, displacement, human-bear conflict,
poaching, and biological impacts such as reduced fecundity and survival.
On the other hand, clear-cutting opens areas of the forest that can provide
additional valuable habitat for the grizzly bear.

Local residents who come into regular contact with grizzlies treat the
bears as a dangerous nuisance. For the most part, depredations in this area
consist of attacks on cattle that graze the lower forests of the Selkirks.The
number of people affected is very small, but encounters with grizzlies are
certainly not rare in this prime habitat. A different attitude is held by the
members of a variety of environmental groups who live in some other com-
munities in the Selkirks.The centre of the local environmental movement
lies in the communities of Silverton and New Denver, less than an hour
south of Nakusp.

In summary, wildlife populations along the Arrow Lakes are subject to
increasing stressesfrom human activities. Figures6.4 and 6.5 illustrate how
logging roads proceed into previouslyuncut areasand how cut blocksappear
along the sides of these roads over a period of years. Logginghas the most
serious impact on caribou populations and will have to be managed care-
fully to preserve the Selkirkherds in a viable condition. The Forest Practices

Code will go some way towards providing these limits, but COREdocu-
ments suggest that the long-term survival of the caribou is still quite uncer-
tain. Mature cedar and hemlock forests must be protected because of their
heavy use in winter, especiallythose above Kuskanax Creek. Caribou in the
Arrow Lakesarea spend more time at low elevations than those elsewhere
in the province, and the potential for conflict with the timber industry is
very high. Grizzlyhabitat can most easilybe protected by redw:ing contact
between humans and bears. Much of this contact has been facilitated by
the ready access to remote backcountry through the extensive network of
logging roads. While many of these roads must now be rehabilitated ac-
cording to the FPC,removing older roads will prove much more difficult.

Water Quantity and Lake Levels
Five hydrometric stations are located within the study boundaries; three
were analyzed in detail for the purposes of this project. The issue of most
concern to the local population was the extreme variation in water levels in

Figure 6.4

High-altitude air photo of the lower Kuskanax Creek, August 1970

Source: Anderson 1997.
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the Upper and LowerArrow Lakesfrom its management as a storage reser-
voir for downstream hydro dams. For the most part, this concern centred
on aesthetic qualities, particularlywithin the town of Nakusp and at cottage
sites along the nearby shoreline. During June, the level was at its seasonal
low, revealing mud flats and sandbars along the shoreline of the town of
Nakusp. Later, water levels had risen to a midsummer high, a rise on the
order of ten metres. To study water quantity, two watersheds, Kuskanax
Creek and Barnes Creek, were analyzed during the project using the Hydat
database compiled by Environment Canada. No sediment measurements
are available for these creeks, only streamflows. Sediment measurements
would have been more useful, as the transport of particulate matter responds
more directly to changes in the watershed and impacts fish populations
more directly.

The Kuskanax Creek rises in the SelkirkMountains northeast of Nakusp
and flows southwestward to enter Upper Arrow Lake just above the town.
The stream drops 1,490 metres within its 45-kilometre length. The water-
shed is relatively lightly logged, and settlement along the creek is dispersed
and confined to the lowest 15 kilometres. Logginghas been moving stead-
ilyback into the upper reachesof the watershed since 1970,and now extends
along the major tributary as far as the headwaters. In general, only the area
close to the stream bed is harvested. Narrow buffer strips protect all stream
banks. The creek has two streamflow gauges, one 8 kilometres upstream
from the mouth, and the other some 23 kilometres further along, 600 metres
above the lake; both were analyzed for systematic changes in streamflow
characteristics during the period of record that might reflect the influence
of logging. Both sitesshowed a regular annual cycledominated by snowmelt
runoff in the spring, with spikesof higher streamflow resulting from signifi-
cant precipitation events during the year. On average,runoff rises sharply in
mid-April. Average streamflow peaks on 3 June and then declines slowly
through the rest of the year.

The literature on watershed snowmelt suggests that removal of tree cover
should result in a more rapid and higher peaked streamflow with a faster
response to rising temperatures. Since snowmelt is highly related to tem-
perature, the correlation between the two can be exploited to detect sys-
tematic changes that might be due to logging. This approach assumes that
the correlation between streamflow and air temperature would rise as log-
ging opened up more of the forest. Examination of the data did not show
any statistically significant trend from 1964 to 1992. Correlation measures
between temperature and streamflows also failed to show any significant
trend. A similar analysis for the Barnes Creek, on the western side of the
Columbia Rivervalley, also did not show any statistically significant trend.

Changes in lake level are significant for sustainability. The Keenleyside
Dam near Castlegarregulates lake levels for both the Upper and LowerArrow
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Lakes in response to demands for water from the state of Montana. Lake
levels follow an annual pattern typical of temperate zone storage reservoirs
- a gradual drawdown through the winter months to a minimum in early
April, followed by a sharp rise to a peak in July. The average amplitude
ranges from 425 to 438 metres above sea levelwith extremes at 420 and 441
metres. Before regulation, the Upper Arrow Lake varied between 417 and
429 metres. The original rise of the lake, present high-amplitude annual
variation, and the slow winter discharge all have implications for
sustainability. The original flooding destroyed a bottomland ecosystem of
farms and forest, posing a considerable burden of human grief and displac-
ing animals.

The single biggest loss to the Columbia Riversystem is the disappearance
of the Pacific salmon, due entirely to the construction of the Grand Coulee
Dam in Washington state. The lake is now populated by kokanee, a land-
locked, nonmigratory form of sockeye salmon, O. nerka.Since no data are
available on fish populations before the dam construction began, only specu-
lation remains to evaluate the effect on other fish species, bears, birds, and
other consumers of the once-rich salmon resource. Discussion of the im-
pact of damming and the annual wave of high and low water would not be
complete without a discussion of the impact on human inhabitants. Emo-
tions still rise when the subject of the original flooding and compensation
is broached. Remaining members of the original families retain memories
of farms long drowned, of graves hidden or moved, of a lifetime of work
flooded. Compensation was meagre, often without substantial discussion.
Still, many of the original families continue to inhabit the valley,with new
jobs and roots.

In summary, two major watersheds along the Columbia River have been
examined for streamflow changes that might result from an ongoing his-
tory of logging. No effects have been detected that deviate significantly
from natural patterns. This does not completely eliminate the possibility
that changes may have occurred in sediment loading and transport that are
not reflected in streamflow trends, but the available evidence suggests that
logging has had a relativelybenign effecton the watercourses.Arethe Arrow
Lakes sustainable in the era of dams and fluctuating water levels? Appar-
ently so, if a broad enough view is taken.

months, when the tourists have departed for home. Resource managers,
however, talk of the fishery with a sense of unease, half-expecting a decline
of fish populations in the coming years. The upstream dams have had a
serious impact on the spawning grounds available for kokanee and bull
trout, but the construction of a fish hatchery at Hill Creek, near the north
end of the study area, has mitigated much of this loss. It would seem that
concerns about the loss of kokanee are overstated, and curre~t populations
do not show a downward trend. Localfishermen give mixed opinions about
kokanee populations, allowing at one moment that the fishery is "not good"
and at the next moment that kokanee are "easy" in July and August.Forthe
most part, they eschew kokanee and prefer bull trout.

Bull trout are another concern, with fisheries managers telling of signifi-
cantly declining populations. Until 1995, bull trout could be fished freely,
but catch limits were imposed for the 1996 season and beyond. Resource
managers attribute most of the decline in the speciesto habitat destruction
during logging operations and to overfishing. Local fishing opinion main-
tains that populations are healthy, but identifies increased effort and "know-
ing where to go" as important factors in fishing, a tacit admission of a
decreasing catch per unit effort. Bull trout are particularly vulnerable to
habitat loss in the tributaries of the Columbia River, as they occupy the
steepest and highest parts of the stream courses.

In summary, fish populations are showing mixed responses to human
development and presence along the Columbia River.While kokanee num-
bers are stable, in largepart because of enhancement by the HillCreekhatch-
ery, bull trout numbers are declining from overharvesting and habitat loss.
The Forest Practices Code (CORE1995) requires riparian buffers that may
go further than past practices in protecting spawning habitat. The jury is
still out on the sustainability of fish populations, but no insurmountable
barrier appears to have been reached besides the disappearance of migra-
tory salmon species.

Fish

The Arrow Lakes contain a rich fishery, with kokanee salmon, bull trout

(Salvelinus confluentus), and rainbow trout (including the legendary Gerrard
rainbow) attracting anglers from across North America. There is no com-

mercial fishery. Local residents speak of readily available catches of bull
trout, the most sought-after species, which are fished primarily in winter

The Social Study

Signs and Signals of Sustainability
There are two approaches to measuring and quantifying sustainability. The
biophysical part of this study examined sustainability using quantitative
and objective data. This is only part of the story, however. Sustainability is
also sociallyconstructed - that is, people use their own values to make judg-
ments about sustainability. We had previously explored the social dimen-
sion of sustainability by asking mountain villagers in the Himalayas about
the indicators they thought were important for predicting a good future for
themselves and their children. We repeated this approach in the British
Columbia study (Duffield et al. 1998).



Results from the signs and signals question and content analysis of the
first three questions were organized under the headings of environment,
management, socio-economy, and healthy community. The signs and sig-
nals results were analyzed according to the two groups of respondents -
Nakusp stakeholders and natural resources management professionals in
the study region.To make the number of indicators more manageable, topics
raisedby one person that did not readily combine with other topics werenot
included. In several instances, combining signs and signals resulted in the
"frequency sign/signal discussed" figure being greater than the number of
people interviewed. Forexample, the ForestPracticesCode and the Commis-
sion on Resourcesand the Environment wereusuallydiscussedtogether, prob-
ably because of their combined impact on forest and land-use management.

The most frequently mentioned sign or signal discussed by both groups
was an "effectiveness of management process" indicator that considered
forest and land-use rules and regulations, including the FPCand CORE.It is
not surprising that the efficacyof forest and land-use management wasgiven
high priority as an indicator, since such management has the potential to
safeguard sustainable development. Among professionals, only the forest
and land-use management indicator stands above the rest in terms of fre-
quency. In contrast, Nakusp stakeholders emphasized four additional sig-
nals above the rest: immigration linked to economic and commercial growth;
health of the tourism industry; viability of the mushroom and other
nontimber forest-based industries; and natural, aesthetic, wilderness attrac-
tions and recreational opportunities. The latter two signals were multiple-
category indicators. Besidesthese top categoriesof signs and signals, several

.others were mentioned.
The additional indicators to monitor that were discussed by at least ten of

the twenty-two Nakusp interviewees include: "youth opportunity" (embrac-
ing issues of education, credit, family planning, and role models); "commu-
nity self-reliance" (ability of the community to meet its own needs for
necessities and services);"local input and control" over management (an em-
powerment and management issue); ensuring that harvest is below the an-
nual allowable cut (related to the Timber SupplyReview);and quality of life.

The additional signs and signals to monitor that were discussed by at
least ten of the twenty-one professional interviewees included: ecosystem-
based management (a "mimic nature" approach used in land use and water-
shed restoration activities); ensuring that harvest is below the annual
allowable cut; "wood utilization" (rules for harvest and processing exist and
are improved); "land-cover pattern" (a key component of feedback for man-
agement); "local input and control" over management (critical to prevent
future conflicts); "tourism industry health" (links to natural attractions and
availability of services);"local value-added" (refersto adding value to locally

extracted wood using local processing industries); "immigration linked to
economic and commercial growth"; and "natural attractions."

The two pie charts in Figure6.6 summarize and compare the frequency of
indicators discussed by the two groups. The comparison is based on the

percentage of signs and signals under headings of environment, manage-
ment, socio-economy, healthy community and several mixed categories.
The greatest differences between the two groups occur uncter headings of
management (stakeholders, 19 percent; professionals, 40 percent) and
healthy community (stakeholders, 20 percent; professionals, 8 percent).

Figure 6.6

Indicators of sustainability according to Nakusp area stakeholders
and natural resource professionals
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Source: Duffield 1997.
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Different job backgrounds probably account for the variance. The job de-
scription of professionals includes management, application of process, rules
and regulations, and understanding of the interactions between manage-
ment and effectson the environment. Local stakeholders also have knowl-
edge of management, but their experience is more broadly focused on life
in the community where they live.The stakeholders come from a variety of
job backgrounds, many of which have a social, community development
focus. It thus comes as no surprise that healthy community indicators of
opportunity for youth, quality of life, sense of community, people's adapt-
ability, tolerance for others, alcohol abuse, family abuse, and water supply
and sewage issues are given greater consideration by Nakusp stakeholders
than by professionals.

Figure 6.6 suggests that professionals give more weighting to environ-
mental monitoring as a feedback signal for management; again, this isprob-
ably a result of job background. In contrast, the two groups give nearly
equal overall weighting to indicators under the socio-economy heading.
However, the stakeholder perspective is heavily based on the two indicators
of immigration linked to economic and commercial growth and health of
the tourism industry, whereas professionals identified a wider array of socio-
economic signs and signals. Under the double-category headings in Figure
6.6, stakeholders placed more emphasis on socio-economy/healthy com-
munity indicators (stakeholders, 10 percent; professionals, 3 percent). Such
signs and signals include community self-reliance,access to services,entre-
preneurial spirit, and local investment. Stakeholders also discussed a greater
diversity and slightly greater number of management/healthy community
indicators (stakeholders,7 percent; professionals,S percent). Their signs and
signals include local input and control, environmental and social activism,
and the resource management education level of the public.

A large weighting discrepancy occurs in the two indicators under the
multiple categories heading of Figure 6.6 (stakeholders, 14 percent; profes-
sionals, 5 percent). This heading includes mushroom and non timber forest
industry viability, and maintaining natural attractions in the region. The
large difference may result partially from the fact that interviews were con-
ducted at the height of mushroom-picking season. As well, given that
stakeholders receive the direct and indirect benefits of mushroom harvest
and natural attractions (the latter relates to tourism, immigration, and well-
being), locals may have a greater awareness of the importance of mush-
rooming and natural attractions to sustainable development.

economic and social dimensions of sustainability, however. Much less in-
formation was available on social and economic parameters. In a qualita-
tive assessment of these parameters, CORE(1995)concludes that "economic
and social indicators such as a reduction in resource industry jobs, lack of
investor confidence, reduced community stability and conflicts among dif-
ferent resource users further emphasize a lack of sustainability, reflecting a
general trend in Canadian resource-based communities." .

Since part of the project objective was to involve the local people in re-
source management and sustainability assessment, we took the obvious but
often-neglectedstep of askingthe localpeoplewhat sustainabilitymeant to
them. We asked a sample of local stakeholders for locally identified signs
and signals that should be monitored in order to predict a good future, with
the idea that these "signs and signals" may be considered as a proxy for
sustainability indicators. For cross-verification,we asked the same question
to a sample of natural resources management professionals working in the
area. The responseswere organized into fiveclusters:forest indicators;.forest-
linked indicators; forest management indicators; economic indicators; and
social and community health indicators (Table 6.2).

Several conclusions can be drawn from the findings summarized in Fig-
ure 6.6 and Table 6.2. The first is that the two groups of respondents in the
Arrow Lakesarea had a great deal in common with each other, with about a
two-thirds overlap in their responses. The managers placed more emphasis
on management-related indicators and less emphasis on economic and so-
cial indicators than did the local population. Second, there was no single
"key indicator," suggesting that meaningful indicators need to be context-
specific. Indicators came in clusters, and the most robuSl cluster was the
pervasiveness of good management, that is, using those indicators that pro-
vided feedback on management success.Third, both groups of respondents
suggested signs and signals that covered the ecological, economic, and so-
cial aspects of sustainability.

Did this mean that the local people and the local managers knew their
sustainable development theory, or did it mean that sustainable develop-
ment theory is on the right track in terms of what local people and local
management practitioners in fact recognize as important? The fact that our
respondents in the Himalayas also provided sustainability indicators that
covered ecological, economic, and social aspects suggests that the scientific
concept of sustainability is consistent with the environmental understand-
ing of people of mountain ecosystems (Duffield et a1. 1998). In any case,
our study demonstrated that asking the local people about sustainability
generated sensible and meaningful indicators for a given area.Developing Criteria for Sustainability

'I:hrough the use of various databases, the project was able to make an over-

all quantitative assessment of sustainability with respect to the biophysical
dimension of sustainability. A similar approach could not be used for the

Implications for Sustainability Planning
The case study offerscertain implications and insights regardingthe integrity
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priorities, public and stakeholder participation in decisions, and ecosystem-
based management. We deal with each in turn, after an examination of the
context of the case study and before returning to the question of integrity.

Categories of sustainability indicators based on interviews of local
people and natural resources management professionals in forested
mountain environments in Canada and India

Category Indicators The Context: Changing Resource-Use Policies
The CORE (1995) initiative, on which the case study builds, was predicated
on the idea that resource demands have increased in Britisli Columbia and

that social values have shifted towards greater environmental protection

(M'Gonigle and Wickwire 1989). These shifts, apparent not only in British
Columbia but also across Canada, required new resource management and

decision-making processes that reflected the full range of public values. The
CORE exercise had included the analysis of timber supply sustainability in
the area of the case study, as well as the sustainability of a range of other
products and values related to the mountain forest; it defined sustainability
as "the assurance that present land use decisions do not compromise the
opportunities available to future generations" (CORE 1995).

The study team arrived in the case study area at a time when the single-
resource-use approach was being replaced by one adapted to address multi-
ple resource demands. For about three decades, the area had been managed
largely for one product: timber from the forest. The area had in fact a his-
tory of shifting single-resource focus, from mining to agriculture to hydro-
electric development to timber. Historical photographs of the area document
these various phases and the boom-and-bust economy that went with them.
In Howlett's terminology (Chapter 3), such an economy may be referred to
as a "staples political economy," and the changes documented in the case
study mark the transition to a "post-staples economy."

The debate under the CORE process (1992-94) was how to replace the
single-resource focus with a planning process that allowed for considera-
tion of many resources and values: agriculture, mining, forestry, tourism,
recreation, aesthetic and spiritual enjoyment, fish and wildlife conserva-
tion, watershed protection, and biological diversity. The overall verdict of
CORE(1995)was that resource use and management in the West Kootenay
region had not been sustainable. Timber supply reviews conducted by the
British Columbia Ministry of Forests had indicated that harvest levels had
to be reduced by as much as 50 percent in some areas to achieve sustainable
timber yields. Anderson (1997) subsequently calculated for the study area
(which is a small part of the region considered by CORE) that current an-
nual harvests needed to be reduced by about one-third to stretch out the
timber supply into the future, that is, for long-term sustainable harvests.

Population data for two key indicator species, woodland caribou and grizzly
bear, suggested that their long-term survival in the study area may be threat-
ened if current practices continue. Caribou are sensitive to the reduction of
old-growth forest, and very little was left of the oldest two age-classes of

Forest
indicators

Forest-linked
indicators

Forest

management
indicators

Economic
indicators

Social and
community
health
indicators

Quantity and quality of forest; amount of cover; tree species
diversity; forest density; and availability of forest products.
Few stakeholders mentioned old-growth forest. Several
managers mentioned land-cover-related indicators:
protection of riparian habitat, habitat fragmentation,
biodiversity loss, and ecosystem health.

Avalanches and landslides; control of erosion; consistent
water flow of streams, springs, and rivers; clean water; and
consistent climate were mentioned by Himalayan villagers
and managersbut not by those of Nakusp.Nontimber forest
products, water quality, and scenic beauty were mentioned.

Forest and land-use rules and regulations; harvest versus
allowable cut; silvicultural success; ecosystem-based
management; multiple-use. "Good management," using
those indicators that provided feedback on the manager's
ability to work for sustainability, was the most robust
indicator.

Economic growth and in-migration, as related to economic
development. Both stakeholders and managers mentioned
tourism, economic diversification, local value-added, road
and rail access,and job creation per unit amount of wood
harvested - all of them related to diversification and

moving beyond a single-resource, extraction-based economy.

Local input into decision making; youth opportunity,
community self-reliance, quality of life, sense of commu-
nity, and access to services. These were less frequently
mentioned by managers, except decision-making input
and quality of life.

Source:Adapted from Duffield et al. 1998.

of sustain ability planning. We have concentrated so far on how provincial-
level policy results in changes at the local and regional levels, even though
there are implications at the national and international levels as well. In
this section, we explore cross-scaleimplications of policy and practice more
broadly. Changing resourceand environmental policies may result in chang-
ing resource-use practice in three ways: the incorporation of new values and



nUtlLll'UWIY lVlurlU:5t:"'t:fIL UflU ')!I~LUIfIUVIIIlY 101

forest. Figures 6.4 and 6.5, based on two sets of air photos from 1970 and
1987, show the pattern by which a previously uncut forest area is devel-
oped. Figure 6.5 shows that caribou sightings were made in uncut areas; in
fact, the largest concentration was found in the largest block of old-growth
timber (Anderson 1997).The grizzlybear, by contrast, is a habitat generalist
not readily affected by forest cutting. It is affected, however, by the con-
struction of logging roads that bring the bears into conflict with humans.
Some other species of wildlife may also have been affected through loss of
habitat quality as a result of extensive logging, since large clear-cuts reduce
landscape diversity. Yetother species are attracted to newly cut areas that
tend to be productive with berries and edible shrubs.

On the whole, CORE(1995) concluded that water quality in freshwater
systems that are critical for fish habitat as well as for human consumption

, has shown continuous signs of deterioration. The study team's interpreta-
tion of the data indicates a decline in one valuable species of trout (bull
trout), while the population of the dominant landlocked kokanee salmon

has been sustainable. There was some evidence, based on resource manag-
ers' observations (in the absence of actual data), that clear-cutting in the
tributary watersheds has caused siltation, affecting some fish spawning areas
and water quality in general. The analysis of the hydrological data has not
shown a significant impact of forest cutting on water yields, however.

Figure 6.7 summarizes the available biophysical data to show those para-
meters that seem to be sustainable and those that are not (Anderson 1997).
Note that the analysis is based on indicators for which quantitative data
were available. Many parameters, such as the impact of forest cutting on
water yields or erosion, cannot be shown because the data are ambiguous,
insufficient, or nonexistent. The implications of our findings for new insti-
tutionalist approaches to policy development may be considered under three
overlapping headings. The first concerns changing values and priorities in
the use of forested mountain environments. The second involves improv-
ing public participation in management processes. The third involves the
reconceptualization of ecosystem management to take account of people as
an integral part of the system. Each of these will be considered in turn.

Figure6.7

An OMOEBA diagram for the ecosystem of the Arrow Lakes study area
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Notes: Resources that are used sustainably are represented by a sector that reaches the full radius
of the circle. Resources that are not used sustainably have a sector length proportional to the
degree of sustainability. The analysis is based on indicators for which quantitative data were
available.
Source:Anderson 1997.

Changing Values and Priorities in Forest Use

The Arrow Lakesarea is not an isolated case. A major change that has af-
fected policy in recent yearsis a shift in socialvalues towards greater environ-
mental protection. Canada in general and BritishColumbia in particular have
a history of rapid depletion of resources along a shifting resource frontier.
The pattern of forest resource use has historically followed a sequence of
exploitation from the more valuable to the less valuable species (Regierand
Baskerville 1986).Under a resource management paradigm that emphasized
commodification and economic growth, the decades-old "multiple-use

sustained-yield" approach guided the managers of public forests. An emerg-
ing forestry paradigm is challenging this traditional approach, however.
Variously called forest ecosystem management, sustainable forestry, or
multivalue forest management, the emerging approach establishes that the
recognition of multiple values must be at the root of decision making in
forest management. Bengston (1994) notes that this is resulting in the con-
sideration of a whole series of new questions, such as: "What is the nature
of forest values? Whose specific values are involved? How and why have
forest values changed over time? What do changing forest values imply for
ecosystem management?" . .

Resource users and managers in Canada are beginning to acknowled~
the legitimacy of recognizing multiple values within the decision-making
process. The CORE process in British Columbia attempted to bring
stakeholders with varying forest values to the same discussion table. It
achieved some success in motivating stakeholder participation in the proc-
ess, and as a result, multiple-use and forest protection values were injected
into the decision-making process. Other studies, including the Model For-
est program, are underway in British Columbia and other Canadian prov-
inces, to develop more detailed approaches and methodologies for
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identifying and incorporating a broader spectrum of values within the deci-
sion-making process, including, for example, nontimber forest products and
Aboriginal values (Davidson-Hunt et a1.2001).

These competing values have yet to be reconciled, however. It is difficult
to saythat COREand model forest experiments have been successfully"scaled
up" into provincial- and federal-levelpolicies to deal effectivelywith a recon-
ciliation of values. As in other domains of Canadian environmental policy
making, the identification and study of alternative values is not in itself
sufficient to break the constraints of political institutions grounded in a
utilitarian tradition.

stakeholders about the process of involvement used by CORE,and there
were concerns about the voices not heard, such as those of two Aboriginal
groups. Further, as noted earlier, the full results of the COREprocess were
not adopted by forestmanagers in making allocation decisions,which under-
scores the point about the integrity gap.

Public Participation: Moving to Normative Planning
Central to a respect for forest values emerging from broader recognition of
environmental values is the effective involvement of people within the.
policy-making process. Often called public participation or multi-stakeholder

decision making, the focus in this process is on the diversity of people in-
volved and the method of their involvement. In British Columbia, as else-

where in Canada, public involvement in resource decision making usually
occurs through legislated environmental assessment processes. Such process-
es are supposed to provide an opportunity for public participation. Since
the environmental assessment process is project-driven, however, there is
usually little opportunity for stakeholders to be involved in the normative

planning stages. By this we mean a more inclusive mode of public partici-
pation, one that allows a broad range of participation before decisions are
made.

The CORE process is an example of normative planning. It involved some
twenty-four stakeholder groups on the round table (Figure 6.2). The CORE
(2000) report explains that negotiation was used as a means of attempting
to reach agreement among parties. Negotiation was carried out on the basis
of interests rather than predetermined positions. This is in contrast to posi-
tional bargaining, in which parties often perceive themselves as opponents
and bargain to achieve fixed all-or-nothing positions. Positional bargaining
tends to result in win-lose outcomes in which one party gains at the ex-
pense of others, as one finds in environmental assessment hearings. In in-
terest-based negotiation, by contrast, parties communicate their interests
to one another and work towards win-win solutions that have a chance to

provide a balance and accommodate many interests.
Using this approach, the CORE process attempted to involve stakeholders

in normative planning about British Columbia forests beforespecificproject
decisions regarding allocation were made by forest }11anagers.This is differ-
ent from post-decision involvement, which characterizes Canadian envi-
ronmental assessment in general (Sinclair and Diduck 1995). CORE was not,

however, an unqualified success. Numerous questions were raised by

Ecosystem-Based Management: Putting Humans Back into the System
Some very significant changes have been occurring in many parts of the
world in the way people-environment relationships are being conceptual-
ized (Berkesand Folke 1998).Akey development is the focus on ecosystem-
basedmanagement.Suchmanagementdoesnot focusprimarilyon resources
but rather on the sustainability of ecosystem structure and function neces-
sary to providethese resources.Accordingto the EcologicalSocietyof America,
ecosystem management must include the following components:

. long-term sustainability as a fundamental value. operational goals. sound ecological understanding. understanding of complexity and interconnectedness. recognition of the dynamic nature of ecosystems. attention to context and scale

. acknowledgement of humans as ecosystem components. commitment to adaptability and accountability.

Allof these measures,and ecosystem-basedresourcemanagement in general,
have policy implications (EcologicalSociety of America 1995).

Current views of ecosystem-based management acknowledge the role of
human societies,not merely as despoilersof the environment but as integral
components of the ecosystem who must be engaged to achieve sustainable
management goals. Of particular interest are local institutions of resource
management, such as common property institutions, that regulate the use
of shared resources. Such institutions function as repositories of local eco-
logical knowledge and playa role in complementing government science.
This kind of participation in management by community-based institutions
goesbeyond mere public participation. Peoplewho are living in an ecosystem
and making a livelihood from it tend to have an understanding of that
ecosystem and thus a key role in its management (Berkesand Folke 1998).

In the case study area, there was little evidence of ecosystem-based man-
agement with people, and no evidence of the use of local commons institu-
tions for sustainable management. Internationally, examples of local groups
creating their own "citizen science" and participating in management
include watershed management groups in Minnesota (Light 1999)and lake
management groups in Sweden (Olsson and Folke 2001). "People's



References

Anderson, G. 1997. Biophysical Sustainability in a Mountain Ecosystem: Resource Use in
the Columbia River Valley near Nakusp, British Columbia. MNRM thesis, Natural Re-
sources Institute, University of Manitoba.

Bengston, D.N. 1994. Changing Forest Values and Ecosystem Management. Society and
Natural Resources7: 515-33.

Berkes, E 2002. Cross-Scale Insti
TheDrama of the Commons, edit
and E.U. Weber. Washington, I

Berkes, E, I. Davidson-Hunt, and

Resource Use and Diversity of S
Researchand Development 18: l'

Berkes, E, and C. Folke, eds. 199

ticesand Social Mechanisms for B
Berkes, F., and J.S. Gardner, eds.

Canada. Winnipeg: Natural RE
umanitoba.ca/institutes/natura

Berkes, E, J.S. Gardner, and A.J.
Resources Management and Su
tional Journalof Sustainable Det

Bernstein, S. 2001. The Comprorn
versity Press.

Coleman, W.D., and A. Perl. 199
work Analysis. Political Studies

CORE (Commission on Resourc
Strategy: A Sustainability Act fOJ
bc.ca/lrmp/plus/> (17 Decemb

Davidson-Hunt, I., L.e. Duches
Third Millennium: Linking Rese
Forest Product Sector. St. Paul, }"

Duffield, C. 1997. Signs and Sigr
Be. In Sustainability ofMountai
J.S. Gardner. Winnipeg: Natur.

Duffield, e., J .S. Gardner, E Ber]
ment of Resource Sustainabili~
Canada. Mountain Researcham

Ecological Society of America. 1~
on the Scientific Basis for Ecosy
America.

Gadgil, M., P.R. Seshagiri Rao, G.
for Old Knowledge: The Peopl
10: 1251-62.

Hanson, A.J. 1998. Sustainable
ment 39: 167-77.

IUCN/UNEP/WWF (World Con
Worldwide Fund for Nature). ]
Gland, Switzerland: World Co

Lee,K.N. 1993. Compassand the
Washington, DC: Island Press,

Light, S., coord. 1999. Citizens, S
Minnesota. Report. Minneapol
Resources; Science Museum 01

Ludwig, D. 1993. Environmen1
Resource Management. Ecolog

McLellan, B., J. Flaa, and M. St
Columbia Mountains. Year 2, P

M'Gonigle, M., and W. Wickwil
Olsson, P., and e. Folke. 2001. I

Ecosystem Management: A SI
shed, Sweden. Ecosystems4: 8

Regier, H.A., and G.L. Baskervill,
Degraded by Exploitive Devel
by W.C. Clark and R.E. Munn

Biodiversity Registers"in India is an ecosystem assessment project in which
entire regionalnetworksof biodiversityusershave been createdin the country-
side. The participants are rural people who are knowledgeable about and
who use biodiversity in the form of food species, animal fodder, medicinal
plants, and other such uses (Gadgil et a1.2000).

In conclusion, the case study reveals the evolution of resource and envi-
ronmental policies to address three aspects of sustainable development:
changing values and priorities, public participation, and ecosystem-based
management. There are clear initiatives emerging in each of these three
areas that have a potential to transform environmental policy-making
processes, not only in British Columbia's forests but also in a number of
other resource areas in various parts of Canada. Through Aboriginal land
claims, model forests, and other experiments, people on the ground are
being linked with resource managers and policy makers in ways that. enable
more effective,efficient, and equitable modes of resource and environmen-
tal management. Ecosystem-basedmanagement has the potential to close
the circleby putting people back into the ecosystem,by valuing local knowl-
edge, and by creating a "people's science." Such a science questions the top-
down, managerial, expert-knows-best approach. Rather, people who make
their livelihoods from an ecosystem become partners in the management
of that ecosystem.

We began this chapter by identifying the potential for widening the policy
network to deal with environment and resources, but we also questioned
whether there were institutionalized constraints on the government's abil-
ity to deliver upon stated goals. The case study discussed here indicates that
a gap remains between talk and action, and with respect to the scaling up of
participation experiments across the levels of political organization.

Looking to the future, we can speculate about how Canada might change
along the lines sketched out in Chapter 10 by Perl and Lee. The "citizen
science" initiatives mentioned earlier complement Perl and Lee'sthree sce-
narios, particularly the third one, regarding international experience acting
as a catalyst for institutional change. Such change is likely to come from
progress at several scalesat once. Higher-levelinternational environmental
initiatives (Chapter 4) are no doubt important, but they may be fragile in
the absence of change towards sustainability at several levelsacross the scale
of organization, including the regional and local levels.
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7
Policy Communities and
Environmental Policy Integrity:
A Taleof Two Canadian Urban
Air Quality Initiatives
Anthony Perl
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Analyzing Canadian Air Quality Management Efforts Using Policy
Communities and Policy Networks

. During the 1990s, cities and metropolitan areas in developed nations re-
newed their efforts to address the problem of urban air pollution generated
from transportation sources.Compared to the United States,where the Clean
AirAct and its amendments created a national framework for regulating the
vehicular emissions contributing to urban air pollution, Canadian provin-
cial and municipal governments have experimented with more disparate
policy approaches. Canada's varied initiatives and programs offer a good
opportunity for comparative policy analysis. This chapter will use the ana-
lytical framework of policy communities and policy networks to assessthe
integrity gap that has been created by Canada's institutional constraints on
formulating and implementing urban environmental initiatives.

Policy communities, and the policy networks that grow out of them, can
help categorize the specific interactions among state and societal policy
actors into patterns of functional relationships.! This allows for more effec-
tive interpretation of the influence that public officials,organized interests,
governance structures, and other factors play in either constraining or fa-
cilitating urban environmental initiatives such as air quality management.
The comparative correlation between policy communities and policy out-
comes (or non-outcomes) can help explain why environmental initiatives
carried out by urban and regional governments are just as likely to suffer
from an integrity gap as their national and provincial counterparts.

Policy community analysis represents an analytical technique contribut-
ing to the "new institutionalism II in political science, sociology, and eco-
nomics that callsattention to the influence of organized relationshipsamong
political and policy actors (March and Olsen 1989). Conceptually, institu-
tions are defined to represent "the formal rules, compliance procedures,
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