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Abstract

Following the United Nations Conference on Environment and Development in 1992, the United States (U.S.) made a commitment to sustainable forest management.  In 1995, as an endorser of the Santiago Declaration, the U.S. along with other countries agreed to use the Montreal Process Criteria and Indicators (C&I) for the Conservation and Management of Temperate and Boreal Forests as the framework for measuring and discussing national progress toward sustainable forest management.  Forests in the U.S. cover 33 percent of the nation’s land area, totaling 747 million acres owned and managed by a variety of Federal and non-Federal entities.  More than 60 percent of total U.S. forest acres are privately owned and managed by corporations as well as about ten million non-industrial private forest landowners.  Although the C&I were developed to measure national progress, their use has broader implications for non-Federal and private landowners in the U.S., especially at state and regional scales.  In addition to data collection and monitoring, they can be used as a framework for shaping individual as well as our collective will and vision, for developing landowner and societal objectives, and for setting standards and providing needed assistance to realize public benefits from non-Federal lands. 


Introduction to Criteria and Indicators

“Sustainable Development” emerged as a concept in the mid-1980s after years of dialogue about how to address vital global issues, and was defined in 1987 as “development that meets the needs of the present without compromising the ability of future generations to meet their own needs” (see sidebar).  During the ensuing decade-and-a-half, the idea of sustainable forest management evolved as the widely accepted manifestation of sustainable development applied to the forest resource.  Sustainable forest management has at its heart three elements: ecological health and resilience, economic vitality, and social value and equity.  Each must be tended, so all can be considered.  If one element fails, then sustainability fails in the long run.  

Sidebar – Milestones in History of Sustainable Development and Sustainable Forest Management Dialogue

1968 International Conference for Rational Use and Conservation of the Biosphere

1972 Stockholm Conference (leads to United Nations Environment Program)

1983 Prime Minister of Norway (Gro Harlem Brundtland) asked to lead special commission of United Nations (referred to as Brundtland Commission) 

1984 International Conference on Environment and Economics

1987 Our Common Future published by Brundtland Commission
1992 United Nations Conference on Environment and Development (held in Rio de Janeiro; also known as the Earth Summit)

1993 International Seminar of Experts on Sustainable Development of Boreal and Temperate Forests (held in Montreal; initiates Montreal Process)

1995 Santiago Declaration endorsed by Montreal Process countries

1997 First Approximation Reports published by Montreal Process countries

1999 Roundtable on Sustainable Forests is self-chartered in the United States

2000 Federal Memorandum of Understanding on Sustainable Forest Management Data in the United States is initially signed

SOURCE:  Consultation with Robert Hendricks, USDA-Forest Service (International Programs).

Managing for each of these elements is a formidable challenge in its own right.  How do we turn these concepts, collectively, into a management model that enables decisions and actions that move the management and use of forest resources in the direction of increasing sustainability?  For temperate and boreal forests, the development of the Montreal Process Criteria and Indicators (C&I) for the Conservation and Sustainable Management of Temperate and Boreal Forests (Table 1) gives us a working hypothesis to address that question.  

The C&I are neither fully tested technically nor perfect conceptually.   They do, however, provide a practical (the key word is practical) framework and a common language with which to examine our understanding and measure the current state of the three elements of sustainable forest management.  The practical application and testing of any new concept requires a place to start, and the C&I have emerged as a widely accepted starting point.

Table 1 – Montreal Process Criteria

Criterion 1   Conservation of Biological Diversity (9 indicators)

Criterion 2   Maintenance of Productive Capacity of Forest Ecosystems (5 indicators)

Criterion 3   Maintenance of Forest Ecosystem Health and Vitality (3 indicators)

Criterion 4   Conservation and Maintenance of Soil and Water Resources (8 indicators)

Criterion 5   Maintenance of Forest Contribution to Global Carbon Cycles (3 indicators)

Criterion 6   Maintenance and Enhancement of long-term Multiple Socio-Economic

                     Benefits to Meet the Needs of Societies

6.1 Production and consumption (6 indicators)

6.2 Recreation and tourism (3 indicators)

6.3 Investment in the forest sector (4 indicators)

6.4 Cultural, social, and spiritual needs and values (2 indicators)

6.5 Employment and community needs (4 indicators)

Criterion 7   Legal, Institutional, and Economic Framework for Forest Conservation and

                     Sustainable Management

7.1 Legal framework (5 indicators)

7.2 Institutional framework (5 indicators)

7.3 Economic framework (2 indicators)

7.4 Capacity to measure and monitor changes (3 indicators)

7.5 Capacity to conduct and apply research and development (5 indicators)

The United States (U.S.) and 11 other nations, through the Santiago Declaration, have endorsed this starting point (Heiner, 1995).  In 1999 a multi-stakeholder Roundtable on Sustainable Forests (see: http://www.sustainableforests.net) formed in the U.S. as a self-directed group of Federal and non-Federal organizations and individuals to better understand and use the C&I to enhance sustainable forest management in the U.S.  A year later Federal agencies signed a Memorandum of Understanding, committing them to use the C&I framework to develop a national report in 2003 on the state of the nation’s forests and progress towards sustainable forest management in the U.S.  And now a new Sustainable Forest Data Working Group has been chartered under the auspices of the Federal Geographic Data Committee (see: http://www.fgdc.gov) in the U.S. to secure data for the 2003 national report and to improve the prospects for future quality data to report on forest conditions and other matters affecting the state of the nation’s forests using the C&I.  The commitment to testing the working hypothesis is growing deeper and wider.

A Framework for Sustainability

The Montreal Process C&I are in part a practical characterization of what sustainability means as applied to forests and in part a framework for a monitoring and evaluation system.  The characterization will be tested through use, and monitoring the state of the various indicators is a key part of using and refining the C&I concept.  Any monitoring system forms amid a dilemma.  At the beginning, insufficient knowledge is available to perfectly define what needs to be measured (the indicators or elements thereof).  Will the money committed to monitoring some things be spent on the right things?  On the other hand, the only way to improve the knowledge to perfect the monitoring design is to begin to make measurements and to refine those measurements over time.  Theory can only carry so far.  Over time, it is the monitoring itself that tests and improves the concept.  We are in the early stages of this process for the C&I.  Over time a more robust system will evolve.  

Having twelve nations using the same framework provides a very powerful test of the sustainable forest management idea.  As the C&I become more broadly used and applied, we will learn where corrections are needed and where the strengths of the system are.  We suggest that having a common framework to guide monitoring, discussion, and understanding is especially important in the U.S. where we do not have a unifying, established national policy on forests and forestry.  Our forest land ownership in the U.S. is, and will continue to be, diverse and diffuse.  A common framework and language can be the basis for turning this diversity into strength by enabling discussion of some important questions.  Do we have a common understanding when we speak of sustainability?  Are we on a trajectory of improving sustainability?  In which elements, criteria, or indicators are we doing better or worse?  Where can we concentrate energy to make the most needed changes?  How do the different components of the landscape (ecosystems and ownerships) interact to produce the overall picture of sustainable forest management in the U.S.?  These are all difficult questions.  Without a common framework to guide our understanding, we submit that these become imponderable questions.  

The basic theory behind using the C&I system is that better data will lead to better information, which in turn will lead to better decisions that result in the desired outcome of increasing sustainability.  The starting point for achieving this desired goal is collecting a core set of the right data and understanding what the data tell us.  Two key notions from this section bear repeating.  First, the Montreal Process C&I provide a working hypothesis to help define the set of right data.  Second, in the U.S., where there is no centrally established national policy on forests and forestry and where forest land ownership and management objectives are richly diverse and dynamic, the C&I provide a common framework and language that is essential to a dialogue on sustainability.

The USDA-Forest Service reported in its 2000 RPA Assessment of Forest and Range Lands, that as of 1997, 63.3 percent of the forest land in the U.S. is privately owned, with 14.4 percent classed as forest industry and the remaining 54.2 percent as nonindustrial.  The balance is categorized as Federal (27.4 percent) and as other public (9.3 percent) including State and local units of government.  Forest lands in the various ownership categories are not distributed evenly across the U.S. – 67 percent of the privately owned forest lands are located in the East and 84 percent of the publicly owned forest lands are in the West.

Varying Viewpoints on Sustainability 

The C&I, as a common language and framework, help us grasp the basic idea of sustainable forest management and put it into practice by shaping our vision and policies as well as informing our planning and resource management activities.  The implications for non-Federal forest landowners and managers are significant as they are for other citizens who make decisions every day that affect land use and development.   In the U.S., non-Federal forest landowners include nearly 10 million non-industrial private individuals, families, and other owners plus Native Americans, forest corporations, other corporations, and state and local units of government.

In a presentation to the Association of Oregon Loggers earlier this year, Hal Salwasser, Dean of the College of Forestry at Oregon State University, stated that forests are part of an “ever shifting mosaic” of urban forests, multi-use forests, production forests, agro-forests, and reserve forests.  Landowner objectives vary greatly, and they change with information and over time, as do society’s expectations.

Sampson and DeCoster reported in 1997 that private landowner opinion and attitude surveys lead to two general conclusions: those who own forest land see it as an integral part of their lifestyle that contributes significantly to the quality of their lives; and managing for timber production is not the highest priority for the majority of non-industrial private landowners.  However, in Pennsylvania, a state dominated (75 percent) by private ownership, most of the nearly 513,000 private forest owners will harvest their timber at some time during their ownership tenure.  In a study reported in 1993, 55 percent of Pennsylvania private forest owners (accounting for 71 percent of private forest land) have harvested timber and 37 percent of owners (52 percent of acreage) intend to harvest timber (Birch and Stelter, 1993). As this may be true in other regions as well, such trends have important implications for sustainability.

In the February 2001 issue of the Journal of Forestry, members of the Society of American Foresters (SAF) have begun to more deeply and completely explore the concept of sustainability.  Kent Connaughton of the USDA-Forest Service says that SAF’s Committee on Forest Policy has concluded that sustainability can be viewed as:

· A moral principle to guide individual behavior and societal policies

· An objective for taking action (e.g., the sustainable forest).

· A means to achieve the objective (e.g., sustainable forestry and indicators of sustainable forestry).

These views of sustainability can help us think more broadly about the implications of applying the C&I to non-Federal forestlands.

As a Moral Principle

Individual and societal values result in choices being made by individuals and society about rights and responsibilities as well as desired goals and investments.  The C&I can help shape society’s will and the long-term vision of individual landowners, neighbors, and communities.  They can help us:

· Converge our shared interests in creating opportunities for people today while preserving choices for future generations.

· Improve the science about our environmental, economic, and social concerns, and develop more comprehensive understanding of sustainability for decision-making.

· Build partnerships among non-Federal and Federal forest landowners responsible for managing resources plus other citizens who affect and are affected by decisions.

· Organize and work with landowners and other stakeholders at the appropriate geographic scale to address landowner and societal concerns in integrated and coordinated ways. 

As an Objective

The purpose for owning and managing forestland varies greatly among private landowners as do society’s goals for public as well as private lands.  Regional differences also exist.  The C&I give us:

· A framework to integrate data and develop information tools for landowner and community decision-making.

·  A more holistic understanding about the potential benefits from different lands.

· A way to increase landowner and public awareness about current situations.

· A more comprehensive and systematic way for landowners, neighbors, and communities to organize thinking about natural resource management and related development options, and discuss possible solutions.

· An opportunity to engage the public and generate public support for a wider range of investment tools.

As a Means

There are many avenues or vehicles to help landowners make informed decisions and achieve desired objectives and benefits.  The C&I can help enhance stewardship activities through:

· More complete assistance to non-Federal forest landowners via updated incentives and assistance programs that help individuals make desired investments.

· Establishing an evaluative framework for state forest practices.

· Improved coordination among government (e.g., Federal and State agencies, etc.) and non-government (e.g., watershed councils, consultants, etc.) assistance providers.

· Increased private capacity to address landowner objectives (e.g., sustainable forestry cooperatives) 

· More coordinated natural resource and land use planning and decision-making processes at state and regional levels (e.g., State resource and development planning, local/regional green infrastructure planning, etc.).

· Better trained landowners, practitioners, and consultants via education and other processes (e.g., licensing, certifying, and registering).

· Standards setting, certification, and verification of forest management practices.

These three approaches are presented as a means of framing various perspectives on sustainability.  They are not intended to be definitive or exclusive.

Analyzing Linkages Among Indicators

Before combining indicators or perhaps while seeking logical combinations, we need to assess whether we have picked indicators that are actually measurable, meaningful, and affordable.  Once indicators clear this screen, it is important to understand how, when linked together, these indicators reveal something about sustainability.

Regardless of whether one considers the right approach to sustainability to be a moral principle, objective, or means, the practical challenge of how to move indicators from  “data” to “useful tool” remains.  The real value of the C&I rests in the potential for various indicators to be integrated to reveal causal relationships driving changes in forest conditions.  The aforementioned Roundtable on Sustainable Forests has grappled with crosscutting issues in several technical workshops with experts on various indicators.  Currently, efforts are focusing on collecting data within certain indicators, for example, Indicator #1—extent of area by forest type relative to total forest area; or, Indicator #33—degree of recycling of forest products.  The future utilization of the C&I may lie in identifying ways to analyze whether indicators like #1 and #33 are related.  Hypothetically, if a link can be established between two or more indicators, especially in a causal fashion, new truths will be revealed.  For example, if it could be shown that increased recycling links directly to maintenance of a given forest type over time in the landscape, then the value of the C&I as a tool is truly revealed because policy and planning can respond to this revelation.

Several seemingly intractable challenges face forest managers in the new millennium.  Among these are forest fragmentation, invasive and exotic species, heavy fuel accumulations and high fire risk, and the lack or insufficiency of models that capture the economic value of ecological services flowing from forests.  Application of the C&I, in their framework context, may be useful in addressing these challenges.  This requires, however, recognition that economic forces and social decisions that lie outside the traditional purview of forest managers (e.g. investment, land use decisions, pollution control, etc.) often drive forest conditions.

The Fragmentation Example

Indicator #5 speaks to issues surrounding the fragmentation of forest types.  For many, this term applies not only to fragmentation within a contiguous forest block, but also to how forest lands are being lost or converted to other uses.  This contemporary use of the term “fragmentation” has become a buzzword for many concerned about the myriad impacts of forest land loss.  A conference held in Annapolis, Maryland, in September 2000 highlighted the issue, and raised awareness of its magnitude.  However, a quantitative analysis of forest fragmentation, while doable, reveals only the symptoms of the problem, i.e. rate of loss, loss of specific forest types, etc.  A genuine understanding of trends flows from multi-sector analysis that casts forest loss in the context of macro-economic changes, land use trends, transportation policy, micro-economic variables, and other factors that show forest land values side-by-side with land values based on developed uses.   Additionally, true understanding of the issue requires overlaying economic factors with policies such as zoning at local and state levels and more integrated planning at local and regional levels.   

It is this kind of complex analysis that lends credence to the structure of the C&I, as one can identify indicators that can be brought to bear on the question.  For example, if one looks at Indicator #38, which seeks to quantify forest investments, and considers this and other indicators alongside Indicator #5, one can begin to reveal real world links between investment and forest retention.  The issue, as in many cross-indicator scenarios is one of scale and interpretation.  This kind of analysis is difficult at the national level, and must be done with careful acknowledgement of the full array of variables.  Forest land may be converted as a consequence of a lack of investment, hence an insidious trend is not revealed through a narrow interpretation of the investment indicator.  Additionally, data on investment, calculated at a national scale, will not link easily to land use changes occurring at a localized scale, or tie easily to local land use codes.  Another valuable indicator might be found in #41, which tabulates rates of return on investment.  Again, the issue is one of scale, and breadth of interpretation.  Once rates of return are calculated, how does one judge whether they are good or bad?  In evaluating their impact on fragmentation, one would need to compare rates of return on neighboring land uses –data not automatically included in the indicator. 

Advancing Indicator Interpretation 

What this example reveals is that three areas of new work are emerging.

1. Scientists and practitioners must collaborate on developing cross-indicator models addressing specific issue areas.

Issues like fragmentation, or loss of soil productivity, require consideration of more than one indicator to fully understand.  Yet, today’s models remain focused on one indicator at a time.

2. C&I must be placed in a broader context than traditional “forest issues.”

Criteria 6 and 7, for example, must be interpreted as the venue for consideration of factors that some may not initially suggest as relevant to forests, like transportation policy, community development and revitalization, innovations in forest products marketing, overseas investments in infrastructure (milling, etc.), and other policies and trends that impact forests at home.  

3. C&I must be useful at local, applied levels to achieve broad-based acceptance.

This requires careful attention to data at sub-national levels.  While the initial focus is national level reporting, work should be done to make the C&I useful at the forest management unit and other sub-national levels.

Gaps and Issues Related to C&I

It is important to recognize the potential and current advances in building and strengthening institutions engaged in the stewardship of forest resources in the U.S. Recent efforts of the Roundtable on Sustainable Forests and the past decade of collaboration within the forestry community and other arenas have challenged us to confirm the various roles and responsibilities of all stakeholders to achieve sustainable forest management.

Perhaps the most daunting task for C&I stakeholders to complete is the effective coordination of activities surrounding the C&I process. This requires long-term fulfillment of obligations, which capitalize on the resources and strengths of stakeholders.  The coordination of “who collects specific data” and “how and when to report data” must be delineated clearly with allowances for modification as warranted.  In some cases, new processes will be created which require coordination with existing data assessments.  Current activities form the foundation for a desired integrated process of optimum use among efforts.  Therefore, initial descriptions of data gaps should coalesce into the identification of processes essential to meet the goals of C&I implementation.

The outcomes of the past few years of stakeholder collaboration on the C&I have converged towards one particular priority, that of addressing the needs and gaps in U.S. capabilities to measure all 67 indicators of the C&I.  Early attempts to understand exactly where we stand with respect to available data, studies, programs, and methods reflect the advances and the shortfalls of periodic evaluations of forest resources on national and sub-national levels. The complexities of developing a comprehensive approach to integrate useful information on sustainable forest management are reflected in the types of gaps and issues, which lie ahead, including:

· Insufficient data.

· Incomplete geographical coverage.

· Partial measure of indicator.

· Insufficient methods of measurement.

· Inappropriate algorithms or sampling design.

· Lack of consistent measurement.

· Periodic or single implementation of measurement.

· Inconsistent or evolving measurements within programs of data measurement.

· Inaccessible data.

· Cost prohibitive.

· Proprietary standards.

· Process limitations.

· Lack of priority in existing programs and resources to generate and maintain data.

· Lack of coordination among programs and institutions involved in data development and information management.

Capturing the extent of these limitations across indicators provides a basis for the “next steps” for the broad U.S. forestry community to maintain progress along the sustainable forest management pathway.

The current vast sum of information and knowledge relative to forest resources in the U.S. are paralleled in few places in the world.  Nevertheless, the shifting political and social sentiments regarding forest resource use and stewardship demand accountability that reflects these changes.  Established national level programs such as the Forest Rangeland and Renewable Resources Planning Act of 1974, known as the RPA, and sub-national level efforts of forest resources accounting (e.g., state resources inventories, private industry data, forestry extension programs, academic research programs, environmental resources monitoring, etc.) all depend upon segments of information and knowledge which partially complete a policy mosaic the U.S.  The implementation of the Montreal Process C&I proposes a framework to optimize on the individual policy pieces of consistent, coordinated, and complementary capacity to monitor and assess achievements towards sustainable forest management.

The C&I process has surfaced the need to plan segments of retro-fitting and converting existing data and information management systems to include or reflect the measures of the C&I.  Considerable costs will be involved in the conversions and these costs must be integrated into the continued developments of existing programs. An important dynamic in the efforts to complete the conversion process is to consider the data questions in relation to what steps are necessary to make it happen.

Through three Technical Workshops held by the Roundtable on Sustainable Forests in March through May 2000, data and process issues specifically related to the C&I were identified, including for instance the need for measures of and national level data on non-timber/non-wood forest products (NTFP) (see Table 2).  Currently, data are regional and concentrated at state or local levels with varying degrees of detail, periodic reporting, and compatibility.  There has been no national level effort to provide consistent, comprehensive assessments of growing resources and their condition, management, markets, and land use.  Nevertheless, for the First Approximation Report for the U.S. published by the USDA-Forest Service in 1997, even incomplete estimates exceeding one billion dollars represent only a fraction of the production and use of NTFPs from forest lands in the U.S.  As land use issues continue to intensify, competition for forest resources from commodities and uses other than timber and recreation will require more data, research, and knowledge.

Table 2 – Data Issues in the U.S. related to the Montreal Process Criteria and Indicators

1. Resolve database management, consistency, and integration.

2. Develop lists of indicator species.

3. Develop standards to measure biological diversity for each biological category.

4. Adopt the National Vegetation Classification and convert existing systems.

5. Implement Forest Health Monitoring Program nationally.

6. Enhance frequency and geographic coverage of Forest Inventory and Analysis.

7. Determine carbon budgets and potential changes resulting from disturbance.

8. Determine appropriate biotic and abiotic belowground sustainability metrics.

9. Resolve issues of data coverage and confidentiality on private land.

10. Assess fragmentation metrics on a national level.

11. Expand measures of non-timber forest products.

12. Compile representative statistics for socio-economic and institutional indicators.

13. Standardize definitions.

14. Improve and complete national coverage of Gap Analysis Program.

15. Develop national strategy for monitoring community and economic indicators.

16. Develop national strategy for cultural, social and spiritual indicators.

17. Plan for integration of geospatial databases with non-geo-referenced data.

(SOURCE:  Federal Interagency Memorandum of Understanding on Sustainable Forest Management Data in the United States, as initially signed on October 16, 2000.)

Another area of known value to the implementation of the C&I is the need for improved understanding of the role of small wood lots in U.S. wood supply, local and regional economies, and landscape-level resource planning.  In a country where timber harvests from non-industry “farm and other private ownerships” are projected to exceed 12 billion cubic feet by 2020, or 62 percent of total timber harvest nationwide (National Research Council, 1998), the impacts on and the decisions of small wood producers will be critical to the overall sustainability of U.S. forest resources.

These are just two examples of C&I-related issues that require considerable attention due to the lack of data in the U.S.  Many other indicators require various levels of additional attention, resources, and institutional coordination.  The lessons learned from dialogue among Roundtable participants and others reflect numerous challenges for U.S. stakeholders to achieve long-term conservation and sustainable forest management goals.

Conclusion

The basic premise guiding domestic implementation of the C&I and dialogue within the Roundtable on Sustainable Forests has been “better data leads to better information, which leads to better decisionmaking.”  This will only come to fruition if we balance our natural instinct to simplify, with the undeniable reality that forest issues are complex.  The C&I are not perfect, nor do we have a mutually agreed upon desired future condition for our forests.  Sustainability is a journey, which may or may not in-fact have a definable destination.  We may not know when we arrive, but we can find ways to understand whether or not we are getting closer.  The C&I will continue to live in a dynamic global forest policy context that includes many other approaches ranging from regulation to certification.  Natural changes and the laws of unintended consequences influence the environment.  When improving conditions in one area, we may trade off another.

While an obvious first task is to identify data collected at national and sub-national levels that fulfill national reporting needs of the government using national level indicators, the longer term value in the C&I is at a sub-national level in an applied context.  When combined appropriately, with an eye to the differences between linkages and causality, indicators can become useful predictive and management tools.  Several tasks must be accomplished before this can become real.

1. Indicators must be analyzed in combination, not in isolation.

2. Balancing must occur with consideration given to whether an indicator is meaningful, measurable, and affordable.

3. Data must be made available real time for use on real issues at sub-national levels.

4. Analytical models for sub-national application must be developed and made available to forest managers and other stakeholders.

5. Multi-indicator scenarios should be pilot tested in real world sub-national scale situations.

6. Existing research funding programs should support the potential of the C&I as a planning and management tool. 

As we face growing demands on the forest base and global-scale change including climate, we can hardly predict long-term outcomes.  The C&I serve as a gauge on the dashboard of vehicle Earth.  We must watch the road, watch our speed, and steer as best we can.
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