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A CAUTION TO THE READER
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least two faculty members. It is made available for loan by the Faculty of Forestry and the
Forest Environment for the purpose of advancing the practice of professional and scientific
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document are those of the student and do not necessarily reflect the opinions of either the
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ABSTRACT

Khan, A. W. 2005. Review and Synthesis of Sustainable Community Indicators used in
Monitoring Forest Community Sustainability. 95 pp. Faculty of Forestry and the Forest
Environment Lakehead University, Thunder Bay, Ontario, Canada.

Key Words: communities, effective, frameworks, indicators, linkage, sustainability.

The objectives of this project are: (1) to review literature related to sustainable community
indicators that will include studies on: social indicators, sustainable forest management
indicators, and sustainable community indicators; (2) to develop a viable framework for
measuring sustainability of communities; and (3) to develop a list of sustainable
community categories and indicators.

To better understand the effectiveness of sustainable community indicators in
measuring forest community sustainability, the review of literature is divided into two
parts. The first part covers frameworks that are used by different scientists in the
development of sustainable community indicators. The second part covers three studies
undertaken in the Canadian Model Forest Program (CMFP) to assess forest community
sustainability. The first study is based on social indicators, the second study is based on
sustainable forest management indicators, and the third study is based on sustainable
community indicators. The main reason for selecting all three studies from the CMFP is
that only in the CMFP research is being carried out on community sustainability at the
local level by adopting different approaches (indicated above). The results of the studies in
the literature review are compared to the results of the study in this project to determine the
effectiveness of the indicators developed in this study. The indicators developed in this
study focus on sector (population, employment, education, poverty and forest operations)
sustainability as well as across the sector sustainability. Sector sustainability is achieved by
assessing the present status of the categories. Across the sector sustainability is assessed by
taking into account the impact of each sector on the environment, society and economy
(ESE). Based on the results of this study, it can be said that every sustainable community
indicator is a social indicator, but every social indicator is not a sustainable community
indicator. To achieve sustainable development, it is important to treat the ESE as an
integrated unit, and not isolated parts.
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INTRODUCTION

The traditional social indicators are statistically based and focus on population and
migration, employment, income distribution, and per capita income, to measure
sustainability at the community level (Beckley and Burkosky, 1999; Hart, 1999; Parkins
and Beckley, 2001). These statistical numbers inform us only about changes in one part of
the community. For example, an increase in the employment rate by four percent does not
inform us about any potential impact of the increase in employment on environment and
society (Hart, 1995).

Many scientists have developed sustainable community indicators by adopting
different frameworks (Hart, 1995; Beckley, 1999; Griffin, 2001; Parkins and Beckley,
2001; Ditor et al., 2001). The emphasis of their frameworks is on sector sustainability:
social sustainability, economic sustainability, forest sustainability, population
sustainability and environmental sustainability. The frameworks, however, fail to address
the issue of sustainability across the sectors, by not identifying indicators that link all the
sectors. Sector sustainability will never result in sustainable development because an
essential component of sustainability, that is, linkage between the environment, society and
economy (ESE) is ignored.

To measure community sustainability, the need is to develop a viable framework
with local community participation that links the ESE (Ruitenbeek, 1991; Bregha et al.,

1993; Hart, 1999; Beckley, 1999; Parkins, 1999; Ditor et al., 2001).
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The objectives of this project are as follows:

(1) To review literature related to sustainable community indicators that will include
studies on: social indicators, sustainable forest management indicators, and sustainable
community indicators;

(2) To develop a viable framework for measuring sustainability of communities; and

(3) To develop a list of sustainable community categories and indicators.

The technical definitions of the different terms used in this report are presented in
Appendix I. The purpose of giving the definitions is to familiarize the reader with the

technical terms used throughout the report.



LITERATURE REVIEW

The review of literature relating to sustainable community indicators is divided into two
parts. The first part covers frameworks, which are recommended by scientists such as Hart
(1995) and Maclaren (1996), to develop sustainable community indicators for the
measurement of community sustainability. The second part covers three studies undertaken
in the Canadian Model Forest Program (CMFP), to assess the sustainability of forest
communities by employing different approaches.

PART 1: FRAMEWORKS FOR SELECTING SUSTAINABLE COMMUNITY
INDICATORS

The monitoring of forest community sustainability is a relatively new field. Sustainability
or sustainable development received the impetus in 1987, when the Brundtland
Commission Report, Our Common Future, called for sustainable development; “The
development that meets the needs of the present generation without compromising the
ability of future generations to meet their own needs” (UNCED, 1987). Since then, various
efforts have been undertaken by social scientists to develop frameworks, to measure
sustainability at the local, regional, national and international levels.

Various frameworks for the development of sustainable community indicators (to
measure sustainable development), are suggested by social scientists (Hart, 1995;
Maclaren, 1996; Hardi and Zdan, 1997). Most of the frameworks discussed below provide
an insight into understanding the term “sustainable community indicators™ by stressing the

importance of establishing a link across the three components of the community (ESE).
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The initial driving force to study the sustainability of forest communities was
provided by Kaufman and Kaufman (1946), when they undertook research to study the
stability of timber dependent communities in Montana (USA). The recommendation of the
study emphasized that a number of variables must be considered in studying community
sustainability. The recommended. variables.are economic diversity, community leadership,
public participation, and sustained forest yield. The incorporation of public participation in
monitoring forest community sustainability was a novel idea at that time (Beckley et al.,
2002).

The Kaufman and Kaufman (1946) recommendations, with additions, were
addressed by Hart (1995), in “Guide to Sustainable Community Indicators”. The guide
asserts that a sustainable community should develop, maintain and enhance sustainability
within the sectors such as health, population, transportation, environment, and also across
these sectors. Across the sectors sustainability must be achieved by assessing impact of
each sector on the ESE. The framework designed by Hart (1995), to develop sustainable
community indicators is comprised of the following principles:

Indicator relevance to sustainability;

Understandable to the community at large;

Developed and accepted by the community;

Focuses on a long term view of the community sustainability (20-50 years);
A link between different components of community that is economy,
environment and society;

¢ A measure of local sustainability that is not at the expense of global
sustainability;’

Based on reliable, easily available information; and

Information available on a regular basis.

The indicators that satisfy all the above mentioned principles will be good
community sustainability indicators. Hart (1995) organized these principles into a ordinal

number scale (1-9) of bad, moderate, and good indicators. Bad indicators were those which
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scored low on the scale (<3). Good indicators scored high on the scale (>7), and moderate
indicators scored in the middle (4-6). With this scale more than 100 indicators compiled
from other reports were ranked under categories such as education, economy, environment,
population and housing. More than 90% of the reviewed indicators scored low on the scale
(poor indicators). The ranking made it clear that a single indicator in a category cannot
satisfy all the above mentioned principles. The need is for development of a framework
that takes into account all the principles produced by Hart (1995).

The importance of a suitable framework selection for the development of
sustainable community indicators was also highlighted by Maclaren (1996). In her study
entitled “Indicator Frameworks” she outlined six major frameworks for the development of
sustainable community indicators to measure sustainability at the community level. The

frameworks suggested by Maclaren (1996) are discussed below.

The domain-based framework

The focus of the domain-based framework is on the three main components of community
that are ESE. Two types of indicators are developed in this framework to measure
community sustainability. One type of indicators presents the sector sustainability, and the
second type establishes a link between the three components of community.

The domain-based framework emphasizes on both; the sector as well as across the
sector sustainability of the forest communities. The indicators developed in this framework
are organized under the categories such as wildlife habitat, air quality, energy and solid
waste. No viable linkage between the sectors is-established through indicators in the

framework. Therefore, the main objective of community sustainability is not achieved.
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The conclusion drawn from the application of this framework to develop
sustainable community indicators.is that great caution is to be observed in developing

indicators to ensure sector as well as across the sector sustainability.

The issue-based framework

This framework mainly focuses on prioritizing issues under specific themes (e.g.,
environmental theme). This framework is used by the Canadian National Environmental
Indicators Series (CNEIS). In CNEIS the environmental issues are grouped under four
themes: ecological life support systems, natural resources sustainability, human health and
well being, and pervasive influencing factors. The issues.identified under the ecological
life support systems are: acid rain, biodiversity change, climate change, forest ecosystems,
marine ecosystems, ozone depletion and air pollution. The issues identified under naturat
resources sustainability are: agriculture resources, and sustaining forest and marine
resources. The issues identified under human health and well being are fresh water quality,
air quality, freshwater use and waste water treatment. The issues identified under pervasive
influencing factors are: transportation, energy consumption, population growth and
lifestyle patterns. Finally, for each issue, potential indicators of stress, condition and
society response are developed.

This framework is effective and adaptive, because it takes into account the status of
the issues and suggests measures for its recuperation and also accommodates new
indicators to assess community sustainability when needed.

The :maj:or disadvantage of this framework is that the emphasis is on sector
sustainability, because the issues are grouped under sectors and the societal response is
also focused on sectors. This framework does.not take into account across. the sectors.

sustainability. For example, the indicators developed under the energy sector only focus on
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the energy sector (energy consumption per household), and do not show the impact of
energy consumption on natural resources. To achieve across the sector sustainability, it is
important that some of the indicators developed under the sectors must exhibit a

relationship across the sectors.

The goal-based framework

In this framework, the community vision of sustainability is the main component in the
development of sustainable community indicators. The community vision of sustainability
may focus on the ESE. The indicators selected under each category (community vision)
will monitor the status of that category.

If the goal of community is to achieve sector sustainability, the indicators
developed will address the issues under each sector such as population and energy. If the
goal of community is to-achieve sustainable development at the community level,
indicators developed will focus on sector, as well as across the sector sustainability.
Therefore, it is stressed that when such a framework is employed to develop sustainable
community indicators, its focus must be on sector as well as across the sectors

sustainability.

The causal-based framework

This framework organizes the sustainable community indicators into the categories of
stress, condition and responses in each sector such as environment. The stress indicators
suggest the cause of degradation in environment. The condition indicators suggest the
status of the damage done to the environment. The response indicators provide an insight

to the community actions taken to rectify the situation.



The framework in its present form only ensures sector sustainability, and not across
the sector sustainability since it does not take into account the impact of environment
improvement on the economy and community. This framework can be used to develop
indicators which will establish an active relationship across the sectors of sustainability

(ESE).

The sector-based framework

This framework organizes the indicators into sectors such as transportation, health,
education, recreation and housing. The advantage of this framework is that the sector
sustainability is assessed effectively by basing the entire planning on sectors. The major
disadvantage of this framework is that there is lack of linkage developed across the sectors;
it will not ensure across the sectors sustainability.

Sector-based frameworks are not recommended to assess community sustainability
because community sustainability is about achieving a balance in the components of the
community (ESE). This balance can only be achieved by establishing a link across the

sectors.

The Community Oriented Model of the Lived Environment (COMLE) model

This model is a combination of the above mentioned frameworks. Strengths of the
frameworks discussed above are incorporated into this framework. In this framework
indicators are developed for variables such as transportation and housing and are linked to
environment integrity, social wéll-being and economic vitality to assess the impact of
variables on society. For example, the indicators developed under the component of
economic vitali'ty' (transportation) are availability of transportation and employment.

Indicators developed under the component of social well-being (transportation) are
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availability, equity and safety. Finally, the indicators developed for the component of
environmental integrity (transportation) are energy resource consumption and pollution
(Maclaren, 1996).

The COMLE model is a good model in displaying sector sustainability, but has
failed to develop a link across.the sectors by not taking into account the impact of the
components on the ESE and community resilience. For example, indicators developed for
the component of social well-being (transportation) do not take into account the impact of
social well-being on the ESE.

The frameworks discussed above for developing community sustainability
indicators are very informative, and provide a good foundation for the development of a

framework that can be used to exhibit community sustainability.

The Bellagio Principles of Sustainability

At the international level efforts were also underway to develop a framework for the
measurement of sustainable development.. In 1996, in Bellagio, Italy a conference was
held to devise ways to measure sustainable development at the local, regional, national and
international levels (Hardi and Zdan, 1997). The participants consisted of international
practitioners and researchers on sustainable development. The group produced 10
principles to measure sustainable development at the local, regional, national and

international levels. The principles are as follows.

Guiding vision and goals

The focus is on a clear vision and goals of sustainable development. First, sustainable
development should be defined, and then methods of measuring sustainable development

must clearly be outlined.
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Holistic perspective

As the name suggests, it is a review of the whole system (ESE), and its. components at the

local, regional, national and international levels to measure sustainable development.

Essential elements

The essential elements should include: equity within the current population and between
present and future generations, biodiversity, economy-and population. More variables
deemed suitable by the community in the measurement of sustainable development can be

added to the framework.

Adequate scope

The measurement of sustainable development should be a continuous process covering

extensive areas (to be undertaken by all the governments around the world).

Practical focus

The practical focus includes: selection of a limited number of indicators or combination of
indicators which provide a clear signal of progress, standardization of measurements to

allow comparison and linkage of indicators across the sectors.

Openness

Information generated in this process should be shared with all the communities,
governments, non-government organizations (NGOs) and all-others interested in the

information.
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Effective communication
The structure to measure sustainable development should be simple; easily understandable

by the audience and the users.

Broad participation

Broad participation means participation by all stakeholders; no one should be left out. This
is very essential, because if a legitimate partner is left out of the process, he can be a cause
of a major problem. He will never let the process of sustainable development in an area go

forward. It is also not fair to leave a legitimate partner out of the loop.

Ongoing assessment

The format to study sustainable development should be flexible, adaptive and responsive to
change. This principle is also emphasized by Rempel et al. (2004) in the development of

indicators to measure the sustainability of forest communities.

Institutional capacity

It will include: development of local assessment capacity regarding measurement of
sustainable development, assigning responsibilities to the stakeholders and the

stakeholders provide on going support to the decision making process.

The framework discussed above is a very comprehensive framework, as it has
touched on all details required to monitor and measure a sustainable community
(sustainable development). The question arises, how all of the 10 principles could be made
a part of a format meant to measure the sustainability of communities. The answer lies in a
process that is called Participatory Rural Appraisal (PRA) techniques. In PRA, facilitators

interact with the stakeholders in formal learning and experience sharing workshops. In the
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workshops, the stakeholders are informed of the PRA process. Once the stakeholders
become familiar with- the PRA process, they develop their own plan for the measurement
of sustainable development. A formal plan of action is laid out with responsibilities fixed.
As a result of fixing responsibilities, all stakeholders are well aware of their roles in
planning, monitoring, execution and evaluation of the interventions (to bring

sustainability).

The Exclusive Frameworks for Forest Communities

The exclusive frameworks to assess sustainability of forest communities were developed
by Nadeau et al. (1999).in a study entitled “Forest communities: New frameworks for

assessing sustainability”. The frameworks discussed in the paper are as follows.

Community Capacity

The community capacity framework focuses on the ability of a community to respond
positively to social change and to other threats (environmental, social-and economical).
The community capacity regarding positive response to changes will be determined by its
attributes. The four community attributes identified in the report are physical and financial
infrastructure, social capital, civic responsiveness and environmental capital. The
community attributes that facilitate or impede the community’s ability to respond to
change are investigated in community capacity.

This framework is based on prevention and solution of problems. This type of
framework will be used by a very competent and highly educated community. The
community capacity to deal with changes in a positive manner is determined by the
community attributes. If the attributes of the community are poor, then the reaction of the

community io unhealthy change will be negligible.
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Community Well-being

Frameworks based on community well-being have recently been used in forest
communities to assess their sustainability. For example, in Alabama’s forest communities,
the variables used to study the community well-being are: social structures in the area,
poverty, educational level, housing tenure, community capacity and employment. Some
scientists, such as Overdevest and Green (1995) have used economic development as the
main variable to measure community well-being. Other scientists, such as Kusel and
Fortmann (1991) have recommended variables pertinent to social, economic and
environmental sectors to assess community well-being.

In British Columbia, well-being assessment is being used in the central and
northern coastal communities to assess community sustainability. Indicators are developed
for the categories of eco-system and human well-being (Mackendrick and Parkins, 2004).

The framework of community well-being used to assess the sustainability of forest
communities may not bring sustainability to the community.. Sustainability is a very broad
concept it involves everything (ESE) within the community, and is not confined only to
community well-being. If the core objective of sustainability is to achieve community
well-being, it will not bring sustainability to community, because progress in one sector

might be achieved at the expense of depletion of another sector.

Community resilience

This framework focuses on the ability (community capacity) of the community to adapt to
change. Based on this framework, most resilient communities have a clear picture of the
present commuaity:ﬁé,nds in the social, economic and envireamental sectors, and they also
have a future plaii’i(f%éckle the situation. This framework of community resilience was

introduced in the 1990s by the “Upper Columbia Basins Ecosystem Management Project”.
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As a part of this project, a resilience index was developed by 198 communities, to monitor
community sustainability. The resilience index includes the following six principles:

Aesthetic attractiveness;

Proximity of outdoor amenities;
Level of civic involvement;
Effectiveness of community leaders;
Economic diversity; and

Social cohesion among residents.

The framework of community resilience (to develop sustainable community
indicators) will be used by very active and well informed (knowledge of law, natural
resources and sustainable development) communities. Such communities are eager to

achieve sustainable development in their area.

The Sustainable Calgary Society (SCS)

In Calgary, in 1996, a group of local activists formed Sustainable Calgary Society (SCS).
The SCS provided a platform for the local residents, to share their thoughts about
sustainable development, and to encourage community level solutions to their problems
(Keough, 2002).

In addition to promoting local participation in the decision making process, the
SCS also developed sustainable community indicators to measure sustainability in their
area. The criteria used by the SCS, to develop sustainable community indicators are given
below:
Linkage of indicator to economic, social and ecological factors;
Understandability and reliability of indicators;
Responsiveness of indicators;
Accuracy of indicators;

Cost effectiveness of indicators; and
Comparability of indicators.
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In the above mentioned principles, a very important principle of community
resilience is neglected. It is also very hard to develop. indicators that link the ESE.

The SCS produced 36 indicators under the categories: community indicators,
natural environment indicators, economy indicators, education indicators, wellness
indicators and resource use indicators. The indicators only emphasize sector sustainability
and across the sector sustainability is not taken into account, although this was the very
first objective in the indicators development program of the SCS. For example, the
indicators developed under income equity are: gap between rich and poor, and
unemployment rate. The two developed indicators inform only about the present status of
the indicators, but fail to inform about any action that is taken to reverse the indicators to a
more stable position. Therefore, the developed indicators are not sustainable community

indicators.

The Synthesis Approach

Mackendrick and Parkins (2004) have proposed a “Synthesis Approach” after reviewing
literature on frameworks used for developing sustainable community indicators in British
Columbia. In the synthesis approach, indicators are developed under the categories of
community capital and community capacity. The variables developed under community
capital are: natural capital,.economic capital, social capital and human capital. The
‘indicators developed under each variable of community capital focus on sector
sustainability. For example, under the variable of human capital, the indicators developed
are: education, professional training, demographic. information, student enrollment, héalth,
access to health care, access to household services and access to state services. Such a
framework will not be able to achieve the objective of community sustainability, as none

of the indicators under the variable of human capital examine the impact of education on
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natural, social and economic capital. The variables developed under community capacity
are: ecological integrity, economic vitality, civic vitality and physical and mental health.
The indicators developed under the variables of community capacity also fail to exhibit the
linkage across the sectors of ESE. For example, the indicators developed under the variable
of civic vitality are: associational behaviour, civic participation and political participation.

The indicators do not take into account the impact of civic participation on ESE.

Summary

At the end of discussion on frameworks, it is concluded that frameworks for indicators
development discussed above, fail to ensure across the sectors sustainability (ESE). Such
frameworks cannot be used to assess community sustainability, because the main objective
of bringing across the sectors sustainability is.ignored. To achieve community
sustainability the three main components of sustainability (ESE) need to be considered in
the development of indicators. First, sector sustainability must be addressed by developing
indicators which target the status of variability. Second, across.the sectors sustainability
can be achieved by developing indicators within each sector which will assess the impact
of the variable on ESE. Finally, community resilience must be assessed and promoted to

achieve a sustainable community.
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PART II: REVIEW OF STUDIES UNDERTAKEN IN (CMFP) TO ASSESS
COMMUNITY SUSTAINABILITY BY ADOPTING THREE DIFFERENT
APPROACHES
To better understand the effectiveness of sustainable community indicators in measuring
forest community sustainability, this part of the literature review is divided into three
sections. The first section covers a study based on the social indicators approach to
measure forest community sustainability. The second section includes a study undertaken
to measure forest community sustainability by employing sustainable forest management
indicators. The third section is based on a study undertaken to measure forest community
sustainability by using sustainable community indicators. The importance of reviewing
studies under each section is: first, to highlight the strengths, and weaknesses of the
approaches undertaken to study community sustainability; and second, it will provide food
for thought for the development of a framework that will truly address the inadequacy in
the measurement of community sustainability. The reason to limit the number of studies
under each section to one study is that the same indicators are used on other studies under
the same approach to assess community sustainability. For example, the social indicators
used by Parkins and Beckley (2001) in the Foothills Model Forest (FMF) are also used by
Otter and Beckley (2002) in the Western Newfoundland Model Forest (WNMF) to assess
community sustainability.

In this study under each section (social indicators approach, sustainable forest
management indicators approach and sustainable community indicators approach), the
study reviewed is taken from the Canadian Model Forest Program (CMFP). The main
reason for this is that only in the CMFP research is being carried out to study community

sustainability at the local level by adopting the different approaches as mentioned above.
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Section I: Social Indicators Approach

Brooks (1971) underscored that the interest in social indicators development started in
1890 in the United States of America (USA), when social scientists supported by the then
government, took the initiative to develop social indicators to assess social conditions in
the USA.

The work on social indicators development received a boost in 1920, when William
Ogburn, and his co-researchers developed the theory of “social change” and its
measurement at the University of Chicago (USA). Ogburn was appointed as director of
research on President Hoover’s (USA) Research Committee on Social Trends. This
committee in 1933 issued a report entitled “Recent Social Trends in the United States”,
which was a major step towards trend analysis, that further energized the process of social
indicators development (Brooks, 1971; Rossi and Gilmartin, 1980).

A step toward integration of social and economic indicators was taken in 1966,
when President Johnson of the USA directed the Department of Health, Education and
Welfare, to develop social indicators that would supplement the economic indicators
developed by the Bureau of Labor Statistics and the Council of Economic Advisers (Fox,
1974). This development gave birth to socio-economic indicators, such as per-capita
income, education and employment. The socio-economic indicators are also used in forest
communities around the world to assess their social conditions. If unemployment rate is
low, and per-capita income is more in a community, then that community is labeled as a
sustainable community.

On the Canadian scepg, use of social indicators (to assess social conditions) started

in 1871, when the regular census of the Canadian population was initiated. The realization
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of the importance of establishing a linkage between the human population and the
ecosystem is a recent phenomenon (Parkins and Beckley, 2001).

In the CMFP, the social indicators are employed to assess the status of forest
community sustainability. The social indicators employed are population and migration,
employment, human capital, income distribution, poverty and real estate (Parkins and
Beckley, 2001; Otter and Beckley, 2002).

Study Undertaken to Monitor the Forest Community Sustainability by using the
Social Indicators Approach

Parkins and Beckley (2001) studied forest community sustainability in the FMF by
employing social indicators (Table 1). The study is entitled “Monitoring Community
Sustainability in the Foothills Model Forest: A Social Indicators Approach”. This is an
expert driven approach in which the social indicators were selected only by experts to
measure forest community sustainability in the FMF.

The geographical boundaries of the FMF include Hinton, Yellowhead Municipal
District (# 94), Jasper and Foothills. The FMF is located in west central Alberta and covers
an area of approximately 2.75 million hectares. The FMF is one of the 11 Model Forests
across Canada and is funded and administered by Natural Resources Canada (NRC) and
Canadian Forest Service (CFS). The other program partners are Weldwood Inc. of Canada,

Alberta Department of Sustainable Resources Development, and Jasper National Park.
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The indicators selected and used by Parkins and Beckley (2001), to assess

community sustainability in the FMF are discussed below.
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Table 1: Presents the criteria, categories and the social indicators used in monitoring forest
community sustainability in the FMF (Parkins and Beckley, 2001).

Criteria

Categories

Indicators

Objective
Indicators

Population and
Migration

Population

Age distribution by gender
Migration

Percentage change in migration

Employment

Unemployment rate

Change in female unemployment rate

Female participation in labor force

Male labor force activity

Male labor force participation

Participation in selected occupation by gender

Human Capital

Change in full time school attendance
Change in educational attainment
Highest level of education

Income -
Distribution

Income gap
Income distribution
Household income

Poverty

Measures of poverty
Incidence of low income by family and individual
Persons-in low income family units

Real Estate

Average value of a dwelling

Average gross rent

Owner’s major payments on housing

Household payments as a proportion of median income
Percent of owned and rented dwellings

Percent change in owned dwellings

Subjective
Indicators

Community
Perspectives on
population and
migration

Community Perspectives on population and migration

Jobs for the
taking

Jobs for the taking

Service sector
employment
expansion

Service sector employment expansion

Seasons of
employment

Seasons of employment

Middle class
employment

Middle class employment

Income and
community
cohesion

Income and community cohesion
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Population and Migration.

This category was selected by Parkins and Beckley (2001) to assess the population change,
age distribution by sex, and migration pattern indicators in the project area (FMF). The
indicators used to study population and migration are profile indicators, because the
indicators have only informed the reader about the population and migration patterns in the
FMF (see Table 1). The indicators have served their limited purpose (community profile),
but failed to serve the purpose of community sustainability by not taking into account the
impact of population and migration on the ESE. The indicators are also not selected by the
community, where as in a sustainable community, the indicators must be selected by the
community. Therefore all the mentioned conditions make the selected indicators (to assess
community sustainability) poor community sustainability indicators..

To create sustainable community indicators for the category of population and
migration, the emphasis will be on treating the category (population and migration) as a
part of the community. First, the current status. of the category must Q¢ studied, and then
the impact of the category (population and migration) on the ESE will be evaluated with

indicators (Table 2).



Table 2: Categories and indicators used in monitoring forest community sustainability in
the FMF, and additional indicators of forest community sustainability.

Categories Indicators Additional indicators of forest community
sustainability
Populationand e  Population e Impact of population increase on natural
Migration Age distribution by resources, education, distribution of
gender population, sewage production,
Migration community cohesion, economy
Percentage change in diversification, crime rate in the area,
migration skills development and steps taken by
the community to combat pollution and
other problems.
¢ Implementation level of community
decisions.
Employment e Unemployment rate e Impact of employment on education,

Change in female
unemployment rate

e Female participation in

labor force

Male labor force activity

Male labor force
participation

e Participation in selected

occupation by gender

community cohesion, community leisure
time, community earnings spent locally,
garbage creation, measures taken by the
community to reduce waste creation, local
businesses, natural resources and
availability of jobs with respect to
education.

Human Capital

e Change in full time
school attendance

e Change in educational

Impact of human capital on technical
institutions in the area, availability of jobs
with respect to education, local skills

attainment development, out and in migration,
e Highest level of natural resources, quality of life,
education community cohesion, efforts towards
creating an eco-friendly society and on
the economic diversification in the area.
Income Income gap e Impact of income distribution on
Distribution Income distribution education, natural resources, diversity of

Household income

economy, community effort to pool
financial resources for environment
improvement, and community effort to
reduce the gap between the haves and the
have-nots.




Table 2: (Continued)
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Poverty e Measures of poverty e Impact of poverty on education, out and
e Incidence of low income in migration, natural resources, garbage
by family and individual creation, steps taken by the
e Persons in low income community to reduce garbage creation
family units and to recycle, community cohesion,
crime rate in the area, local business
and steps taken by the community for
the amelioration of poverty.
Real Estate e Average value of a e Impact of real estate prices on the
dwelling environment, tourism, education, diversity
Average gross rent of jobs, community response to the
Owner’s major payments situation, and average monthly income of
on hgusn}g the people.
e Household payments as a ’
proportion of median
income
e Percent of owned and
rented dwellings
e Percent change in owned
dwellings
Community e Impact on economy, e Impact of the category on local

Perspectives -on
population and

social services, and local
businesses

businesses, natural resources, education,
community cohesion, community

migration resilience to solve problems, fishing and
hunting.

Jobs for the e Jobs for the taking e The impact of jobs availability on

taking environment, community cohesion, and
diversification of economy.

Service sector e Service sector e Impact of the category on garbage

employment employment expansion creation, steps taken by the community to
expansion produce less garbage, education,
recreation, natural resources and in and
out migration.
Seasons of o Seasons of employment e Impact-ofthe category on migration,
employment seasonal employment, tourism, natural
resources, education and town planning.
Middle class e Middle class employment e Impact of the category on community
employment education, in and out migration, gap
between rich and poer, natural resources,
per capita income, spending in local
business, recreation and community
cohesion. ‘
Income and e Income and community e Impact of income disparity on education,
community cohesion charitable work done by the rich for the
cohesion poor, consumption of natural resources in

the area, role of income disparity in
environment degradation and community
resilience.
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Employment.
This category was selected by Parkins and Beckley (2001) to study the status of the
employment and employment patterns by gender and occupation in the project area (FMF).
The indicators developed to study the category of employment are profile indicators (see
Table 1), which only inform about the current status of the category. The indicators also
fail to establish a link between the three components of the community (ESE). The
indicators can be made sustainable community indicators by the addition of more

indicators, as seen in Table 2.

Human Capital.

This category was selected to assess the levels of human capital in the project area (FMF),
and to compare these levels to provincial and national levels of human capital (see Table
1). The indicators used to study human capital only revealed the percent increase and
percent decrease in education levels from 1981 to 1986 in the area (FMF). The indicators
have failed to link community dimensions (ESE). The human capital category can be made

community sustainable by adding indicators, as seen in Table 2.

Income Distribution.

The indicators selected to assess the sustainability of this category are profile indicators
(see Table 1) and only inform about one community dimension (income). The indicators
have failed to link the community dimensions (ESE). The indicators I/",or the ca.t‘égory
(income distribution) can be made sustainable community indicators by adding indicators

that take into account the impact of income distribution on the ESE (see Table 2).
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Poverty.
This category was selected to measure the extent of poverty in the project area (FMF). The
indicators selected to measure poverty are profile indicators that only inform about the
status of the poverty category (see Table 1). The indicators present the rise and fall in
poverty levels in Alberta and in Hinton, but fail to develop a link between other
community dimensions (ESE).

The indicators can be turned into community sustainability indicators by adding

indicators that focus on the impact of poverty on the ESE (see Table 2).

Real Estate.
The real estate category was selected and used in the FMF to assess the effects of real
estate value on the lives of the local people (see Table 1). This category has only taken into
account one community dimension (the value of real estate in the area) and has failed to
link it to other community dimensions (ESE). To make this category community
sustainable, the indicators that focus on the impact of real estate on the community

dimensions need to be incorporated in the format (see Table 2).

Community perspectives on population and migration.

This is a good category of community sustainability, because community views on the
population and migration were sought in the FMF (see Table 1). During the interview, the
community members expressed their feelings about population and migration in the area.
Communities are usually in a position to perform selection, implementation,
monitor'ing and evaluation of community sustainability indicators on an annual basis. The
monitoring of indicators is easy for the community, because they live in the area, and can

assess the visible impact of different interventions on their lives and on the area. If the
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impact of interventions is in the intended direction, the intervention will be continued and
if it is not, then it can be rectified during the process. The indicators to assess the

community sustainability of the population and migration category are seen in Table 2.

Jobs for the taking.

This category was selected by the community during the interview process. The focus of
the category is only on jobs available to the population in the FMF (see Table 1). It did not
link it to other community dimensions (ESE). The category (jobs for the taking) can be
made sustainable community category by adding indicators that focus on sector as well as

across the sector sustainability (see Table 2).

Service sector employment expansion.

This category provides information about the expansion of local businesses in the FMF
over the years, but fails to link it to the community dimensions (ESE) (see Table 1). To
link this category to the ESE, the impact of service sector growth on the ESE need to be

taken into account (see Table 2).

Seasons of Employment.

This category exhibited unemployment at 12 percent in winter, and at two percent in
summer in the FMF (see Table 1). This category is not community sustainable, because it
fails to take into account the impact of unemployment on the ESE. To make this category
community sustainable, indicators that take into account the impact of seasons of

employment on the ESE need to be incorporated into the format (see Table 2).
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Employing the Middle class.

The indicator selected to assess.the status of this category only informs about the
employment status of the middle class in the FMF, it does not take into account the impact
of the category on the ESE (see Table 1). Therefore, the category in its present form is not
a community sustainable category. This category can be made sustainable by the addition

of the indicators that link the category to the ESE (see Table 2).

Income and community cohesion.

The indicator selected to assess the status of this category exhibit that the income disparity
has resulted in social divisions among the community in the FMF. The indicator links more
than one community dimensions that is economy and society, but fails to report on the
amelioration strategy adopted by the community to combat the negative impact of income
disparity in the region (see Table 1). This category can be turned into a sustainable
community category by adding more indicators to this format that focus on the impact of

the category on the ESE (see Table 2).

As a conclusion, Parkins and Beckley (2001) have recommended two essential
components of a monitoring framework meant to measure forest community sustainability.
First, the indicators identified and selected as a part of the monitoring system should
examine the relationship between resource use and socio-economic well-being of the
society. Second, process indicators that show a link between the ESE need to be

developed.

After reviewing the study, entitled “Monitoring Community Sustainability in the
Foothills Model Forest (FMF): A Social Indicators Approach” by Parkins and Beckley

(2001), the following observations are made:
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e Social indicators used in the study to assess community sustainability in the FMF are
good profile indicators, and exhibit sector sustainability;
e Social indicators used in the study in its present form fail to link the community
dimensions (ESE); and
e To make the indicators mentioned in the above study sustainable community
indicators, additional indicators that focus on linking the community dimensions need

to be incorporated in the format (see Table 2).

Section II: Indicators of Sustainable Forest Management Approach

The community sustainability research in forest-based communities started in the 1940s, in
Montana (USA), where the stability of timber dependent communities was studied by
Kaufman and Kaufman (1946). The study recommended that public participation in forest
policy development be increased, local economy be diversified, sustainable timber harvest
be promoted, community leadership be promoted, and greater educational and economic
assistance to youth be ensured. These recommendations by Kaufman and Kaufman (1946)
provided an initial impetus to the promotion of social forestry in the USA. Since then
many countries have been active in social forestry such as Australia, Holland and Canada.
In Canada, the Canadian Council of Forest Ministers (CCFM) was established in
1985, to bring together all 14 federal, provincial and territorial ministers responsible for
forests. The main responsibility of the council is to facilitate the development of policies
and initiatives that lead to sustainable forest management. Since its formation, the CCFM
has produced four National Forest Strategies and three Forest Accords (CCFM, 2000).
Despite all the efforts by Canada and other countries to achieve sustainable

development, the concept of sustainability has not been standardized; to foresters,
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community sustainability was attached to a regular supply of timber to the forest-based
industry, which resulted in more and stable jobs for the local community. For the
economist, a lower unemployment rate reflects community sustainability, while for poor
people adequate food and shelter reflect sustainability (Hart, 1995).

The theme of sustainable development was. popularized and standardized by the
United Nations Conference on Environment and Economic Development (UNCED) in
1987 through a definition (Hart, 1995). In the same year the National Forest Sector
Strategy (NFSS) for Canada was developed by a task force addressing the issue of forest
sustainability in Canada (Carrow, 1999).

Despite standardization of sustainable development concepts by UNCED, it is not
clear how to measure sustainable development. At the international level efforts were
initiated to develop criteria and indicators (C&I) at the national and local levels to monitor
progress toward sustainable development. In this regard in September 1993, the
Conference on Security and Cooperation in Europe (CSCE) sponsored an international
seminar on developing criteria and indicators (C&I) for the assessment of sustainable
development in boreal and temperate forests. The conference was held in Montreal,
Canada and is called the Montreal Process (Anonymous, 2004).

In 1993, the CCFM formed a task force to launch a public process of consultation
with the scientific community and local residents in Canada, to develop a framework of
science-based C&I which could be used to measure Canada’s progress in.the sustainable
management of forests (CCFM, 2000).

A working group was formed in Geneva, in June 1994, under the Montreal Process.
The working group comprised Australia, Canada, Chile, China, Japan, Republic of Korea,

Mexico, New Zealand, Russian Federation and United States of America (USA), and was
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made responsible for the development of C&I. Seven criteria of sustainability were
developed: (1) Conservation of biological diversity; (2) Maintenance of productive
capacity of forest ecosystem; (3) Maintenance of forest ecosystem health and vitality; (4)
Conservation and maintenance of soil and water resources; (5) Maintenance of forest
contribution to global carbon cycles; (6) Maintenance and enhancement of long-term
multiple socio-economic goals; and (7) Legal, institutional and economic framework for
forest conservation and sustainable management (Anonymous, 2004).

Canada published a C&I framework in 1995 (CCFM, 2000). In the same year the
Sustainable Forest Management (SFM) Network was launched by the Canadian
Government. Its goal is to develop an internationally recognized interdisciplinary program
that will focus on university-based research (Adamowicz et al., 2001). This process
followed on and in 1997, a technical report was produced by the CCFM entitled “Criteria
and Indicators of Sustainable Forest Management in Canada: Technical Report, 1997”.
This report sets out the justification details about the selection of the six criteria for the
measurement of sustainable forest management. The selected six criteria are: (1)
Conservation of biological diversity; (2) Maintenance and enhancement of forest
ecosystem condition and productivity; (3) Conservation of soil and natural resources; (4)
Forest ecosystem contribution to global ecological cycles; (5) Multiple benefits to society;
and (6) Accepting society’s responsibility for sustainable development (CCFM, 2000).

The CCFM (2000) published a report entitled “Criteria and Indicators of
Sustainable forest management in Canada, National Status 2000”. This report is about the
actual application of C&I in Canada, to measure the sustainability of forest management

interventions. The message conveyed to scientific and non scientific communities through
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this report is that monitoring of sustainable forest management interventions is an adaptive

process, which will further develop with the passage of time.

Study Undertaken to Monitor the Forest Community Sustainability by using the
Sustainable Forest Management Indicators Approach

The study conducted by Griffin (2001) to measure the forest community sustainability in
Lake Abitibi Model Forest (LAMF) is entitled “Lake Abitibi Model Forest (LAMF) Local
Level Indicator Status Report: 2000” (Table 3). The LAMF is located in the Boreal forest
of Northern Ontario with a total area (land and water) of approximately 1.2 million
hectares. The LAMF is a part of the Canadian Model Forest Program (CMFP), initiated by
the Canadian Forest Service (CFS) in 1992. The LAMEF is playing a lead role in the
development, testing, measurement and monitoring of local level indicators of sustainable
forest management.

The LAMF involved the LAMF board members, resource_managers and the
members of the local communities in the identification and selection of the local level
indicators of sustainable forest management. The LAMF adopted 37 indicators (after a
screening process and field tests), to measure forest sustainability by studying the impact
of forest operations on the ESE.

The selected 37 indicators are studied under the six criteria of éusminable forest

management accepted by the CCFM (2000) listed on the previous page.



Table 3: Categories, elements and the indicators developed to measure sustainabijlity of the

forest in the LAMF (Griffin, 2001).
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Criteria Elements Indicators
(Categories)
Conservation of  Ecosystem Diversity e Forest composition and structure
Biological Forests in protected Areas
Diversity e Level of forest fragmentation,
connectedness, and remoteness
Species Diversity Status of species at risk
Status of selected species
Genetic Diversity ¢ Implementation of a genetic
conservation strategy
Maintenance Disturbance and Level of disturbance in the LAMF
and Stress Levels of pollutants and chemicals

Enhancement of
Forest
Ecosystem
Condition and
Productivity

Processes and
Functions

Ecosystem
Productivity

usage on the forested land
Planned and actual depletions by type
and forest Unit

Changes in forested area
Regeneration success
Silvicultural activities

Tree growth and productivity
Quantity of forest products harvested
vs. sustainable harvest levels (timber
and non-timber)

Conservation of
Soil and Water
Resources.

Biophysical
Environment

Policy and Protection

Soil chemistry and physical structures
Water quality

‘Hydrological conditions

Status of aquatic fauna

Soil and water protection




Table 3: (Continued)

Forest Carbon Cycle Net primary productivity
Ecosystem Tree and non-tree biomass
Contribution to Net carbon flux
Global
Ecological Energy Use Fossil fuel consumption in forest
Cycles management
Processing efficiency
Multiple Timber Timber production
Benefits to
Society
Non-Timber Goods Extractive goods and
and Services recreational/subsistence activities
Non-extractive forest-based recreation
and tourism
Intangible goods and services
Coml_nuni.t}f Population and employment profile
Sustainability Family income profile
Accepting Investment in the Investment in forest based research
Society’s Forest Resource and development
Responsibility Capital expenditures in forest
for Sustainable resource-based businesses
Development Extent of aboriginal participation in

Public Participation

and Decision- Making

Criteria and Indicator
Process

and satisfaction with forest-based
economics opportunities:

Public education and participation in
decision-making

Aboriginal involvement in forest
management planning and the extent
to which planning respects aboriginal
social, culture, and spiritual
values/sites

Availability of information required
for evaluation of criteria and
indicators

Ongoing development and
effectiveness of the criteria and
indicators process
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The indicators selected under each category for the LAMF to assess community

sustainability are discussed below.

Conservation of Biological Diversity.

The indicators selected to measure the conservation of biological diversity in the LAMF
only provide information about the present status of the category (see Table 3). The
indicators selected focus only on ecosystem diversity, species diversity and genetic
diversity and do not take into account the impact of conservation of biological diversity on
the other components of community (ESE).

To make the category (conservation of biological diversity) community sustainabile,

more indicators need to be incorporated into the selected format (Table 4).
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Table 4: Indicators developed to measure sustainability of the forest in the LAMF, and
additional indicators of forest community sustainability

Criteria Indicators Additional indicators of forest
(Categories) community sustainability
Conservation e Forest composition and e How is the conservation of
of Biological structure biological diversity contributing
Diversity Forests in protected Areas to-the welfare of forest
Level of forest community?
fragmentation, Increase in wildlife population?
connectedness, and How is increase in wildlife
remoteness regulated through hunting?
e Status of species at risk e Are local communities
Status of selected species becoming more aware of the
e Implementation of a genetic importance of biological
conservation strategy diversity to them?

e Impact of the biological
diversity conservation on forest
cutting pattern?

e Implementation level of laws
related to biodiversity
conservation.

Maintenance e Level of disturbance inthe e Community awareness level
and LAMF regarding forest ecosystem and
Enhancement e Levels of pollutants and- productivity of forests?
of Forest chemicals usage on the e Impact of this category on
Ecosystem forested land wildlife population of key
Conditionand e Planned and actual species found in the area,
Productivity depletions by type and present logging regime in the
forest Unit area, retail business,
o Changes in forested area manufacturing business, real
® Regeneration success estate value, recreation,
e Silvicultural activities community resilience, water
e Tree growthand Tesources, community
productivity education and hunting.
e Quantity of forest products
harvested vs. sustainable
harvest levels (timber and
non-timber)
Conservation e Soil chemistry and physical e Impact of the category on
of Soil and structures natural resource, community
Water Water quality awareness about water and soil
Resources resources, community resilience

Hydrological conditions
Status of aquatic fauna
Soil and water protection

to counteract positively any
problem, erosion control, status
of biodiversity and local
businesses.
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Table 4: (Continued)

Forest e Net primary productivity Impact of the category on
Ecosystem e Tree and non-tree biomass community efforts for
Contribution e Net carbon flux renewable energy, community
to Global e Fossil fuel consumption in awareness regarding energy
Ecological forest management use, workshops held to inform
Cycles e Processing efficiency. people about the wise use of
energy, community resilience to
react positively in handling
problems, technical education
and local businesses.
Multiple Timber production Impact of the category on
Benefits to Extractive goods and community resilience to react
Society recreational/subsistence positively to handle any
activities situation, community awareness
e Non-extractive forest-based level about the importance of
recreation and tourism natural resources, workshops
e Intangible goods and held for the community
services regarding capacity development
¢ Population and employment in natural resources ]
profile manag.ement, c.ommumty
e Family income profile educatloIT, environment and
local businesses.
Accepting e Investment in forest based Existence of community
Society’s research and development committee, decisions taken-and
Responsibility e Capital expenditures in implemented by the
for forest resource-based community, satisfaction of
Sustainable businesses community, impact of
Development e  Extent of aboriginal community decisions on:
participation in and interrelationship between
satisfaction with forest- timber companies and’
based economics communities, natural resources
opportunities and skills development of the
e Public education and people.
participation in decision-
making
e Aboriginal involvement in
forest management planning
and the extent to which
planning respects aboriginal
social, culture, and spiritual
values/sites
¢ Availability of information
required for evaluation of
criteria and indicators
e Ongoing development and

effectiveness of the criteria
and indicators process
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Maintenance and Enhancement of Forest Ecosystem Condition and Productivity.

The indicators developed for this category focus on the following elements: disturbance
and stress, process and functions and ecosystem productivity (see Table 3). The indicators
have addressed the issue of sector sustainability by assessing the present status of the
elements. However, the indicators have failed to address across the sectors sustainability,
by failing to take into account the impact of the elements on the ESE.

To make this category community sustainable, the impact of the interventions to
maintain and enhance ecosystem condition and productivity need to be studied in the
category. To achieve this objective, the impact of the category on the ESE must be

included in the present format (see Table 4).

Conservation of Soil and Water Resources.

The indicators developed to assess the status of this category (conservation of soil and
water resources) focus on two elements: biophysical environment and policy, and
protection (see Table 3). In this category the sector sustainability has been adequately
-addressed, by assessing the present status of the category. However, across the sector
sustainability has been ignored by not linking the category to the three components of
community (ESE).This category can be made sustainable by studying the impact of the

category on the ESE (see Table 4).

Forest Ecosystem Contribution to Global Ecological Cycles.

To assess the status of this category (forest ecosystem contribution to global ecological
cycles) indicators are developed for two elements: carbon cycle and energy use (see Table
3). The developed indicators have addressed the issue of sector sustainability by assessing

the present status of carbon cycle and energy use. Across the sector sustainability is not
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taken into account by ignoring linkage across the ESE. Therefore, this failure makes it an
unsustainable community category and indicators. To make this category community
sustainable, the impact of the category on the ESE must be included in the format (see

Table 4).

Multiple Benefits to Society.

The indicators developed to study this category (multiple benefits to society) are profile
indicators (timber, non-timber goods and services, community sustainability) because they
provide information only about the present status of the category (see Table 3). In the
present format across the sector sustainability is ignored by not taking inte account the
impact of the variable on the economy and environment. To make this category
community sustainable, the indicators that inform about the impact of this category on the

environment and economy must be included in the format (see Table 4).

Accepting Society’s Responsibility for Sustainable Development.

The indicators developed to assess the status of this category are investment in the forest
resource, public participation and decision making, and criteria-and indicator process (see
Table 3). These indicators failed to demonstrate across the sector sustainability by not
taking into account the impact of the category on the economy and community. To make
this category community sustainable, the suggested indicators are seen in Table 4.

The data for the indicators can be retrieved from government statistics, independent
research, commuﬁity monitoring committees, town committee records, and from local

businesses.

At the end of the review for this study, one point is clear, in order to achieve

community sustainability, the indicators selected in a category (e.g., population) should
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focus on the following issues: what is the current status of the indicators, what is the
impact of the indicators on the community, economy, education, recreation and

environpment.

Section III: Sustainable Community Indicators Approach

The quest for the identification and selection of sustainable community indicators is still
occurring and will continue into the future until the concept of sustainable development is
standardized. The major shift from the development of social indicators to sustainable
community indicators was initiated by countries such as Canada, after the release of the
Brundtland Commission Report (Our Common Future), in 1987. In this report <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>