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Executive Summary

A primary goal of natural resource management is to accommodate human wants and needs using management approaches that will sustain functional and vigorous ecosystems for future generations. However, the capacity of landscapes to produce goods and services is limited and often society must weigh competing desires. The concept of sustainable forest management–simultaneously considering the ecological, social, and economic dimensions of natural resource issues–provides a framework around which to organize research to support management choices. Scientific inquiry regarding these dimensions provides information that enables managers to address contemporary natural resource management issues as the complex and integrated problems they typically are. 

Our mission is to conduct and communicate research to advance understanding of relationships among people and forest and rangeland ecosystems. We will examine how the public perceives and values ecological functions, goods, and services, and how these factors influence people’s use and management of landscapes. This will include examining how socioeconomic factors (such as income, population, technology) and social characteristics (such as traditions and beliefs) influence perceptions and values, with a focus on their resulting impacts on recreation, forest and range management, and economic opportunities in rural places. The goal in undertaking this research is to improve understanding about the effectiveness, efficiency, and fairness of government policies, management, decisionmaking processes, and programs by helping policymakers, managers, and the public understand the variety of available options and the ways we interact with and manage natural resources. 
The program’s work will address five Problem areas, each with more specifically focused elements:
Problem 1: Improve knowledge of fundamental social and economic processes and their interactions with the natural environment 

Problem 2: Examine the roles of policies, programs, and other institutions in interactions between people and natural resources 

Problem 3:. Describe and analyze the implications of changing demographics, socio-economics, and technology on natural resources and their management 

Problem 4: Describe the capacity of dynamic landscapes to provide for evolving human wants and needs 

Problem 5: Conduct and use integrated multidisciplinary research to support development of management approaches that account for interactions among socioeconomic, ecological, and physical factors 
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R&D PROGRAM NUMBER 
TBD
STATION:
Pacific Northwest Research Station

R&D PROGRAM LOCATIONS
TBD
R&D PROGRAM TITLE
Goods, Services, and Values Program

PROGRAM MANAGER 
R. James Barbour
AREA OF APPLICABILITY

TBD
ESTIMATED DURATION 
The GSV Program is chartered for 10 years (2010-2020) with a mid-term review and potential charter revision after 5 years (in 2015). Amendments will be made to the charter as needed to address emerging issues.

MISSION
To conduct and communicate research to advance understanding of relationships among people and forest and rangeland ecosystems.

JUSTIFICATION AND PROBLEM SELECTION

Program Justification

Natural resource management takes place within the bounds of social perceptions and expectations regarding public and private lands and the goods, services, and values they provide. This social context evolves over time in response to changing demographic and socioeconomic factors and growing public awareness of the dynamic nature and complexity of natural systems, influencing the socially desirable range of management activities that managers can afford to implement. Consequently, we continually struggle to manage complex ecosystems in ways that accommodate the diverse social and economic expectations of the public. The work of the Goods, Services, and Values (GSV) Program will help to describe human wants and desires; explain how social, economic and governance systems relate to natural systems; and provide quantitative and qualitative information on the goods and services available from natural systems.

Purpose 

To explore the interactions of humans with natural resources in order to inform policy and improve management of forests and rangelands.

Focus
The Pacific Northwest (PNW) Research Station has a long history of social, economic, and wood utilization research. Under this charter we will continue these lines of research with a few important changes. We will no longer play a leadership role in macroeconomic wood supply analyses and we will broaden our wood utilization work to include methods to evaluate the quantity, quality, and ecological implications of the full range of goods and services (ecosystem services) humans desire from natural systems. The research problems covered by the GSV Program are (1) exploring basic relationships between humans and the environment; (2) describing and understanding the effects of different forms of governance; (3) quantifying the effects of changing demographic, socioeconomic, and technological factors; (4) understanding and managing the supply of and demand for the goods, services, and values that natural systems provide; and (5) furthering the integration of scientific information as it applies to natural resource management.

Needs and Benefits
The work of the GSV Program is intended to fulfill societal needs for information to facilitate natural resource management. We will help address complex issues like climate change and wildland fire by including human perspectives on adaptation and mitigation efforts for forests and rangelands. We can help land managers and policymakers anticipate people’s responses to changing management strategies by examining how people value landscapes and adapt to change, by improving methods to characterize the goods and services that landscapes produce, and by describing people’s expectations of ecosystems across an urban-to-wildland continuum. Although future human-ecosystem relationships cannot be predicted with certainty, we can help policymakers and managers prepare for changing societal expectations by identifying a range of management options that will allow them to anticipate and respond to emerging natural resource management challenges.

Information/Technology Transfer
Communication and science delivery are crucial to our success. By forming partnerships with stakeholders we hope to improve understanding, application, and use of our research. We believe this process begins when we initially frame research problems and continues through the entire research cycle. We will continue to disseminate our findings to the scientific community through traditional methods like peer-reviewed journals and scientific presentations. But we will also concentrate on making our work understandable and useful to nonscience audiences through a variety of channels, including workshops, nontechnical written material, Web sites, consultations, case studies, field visits, and innovative new social media and electronic formats. We will partner with the PNW Communications Group and Focused Science Delivery Program for many of these activities, but we also will challenge each scientist to understand the context for their work in both the science and the management/policy/public relations arenas.

Relationships to National Strategies and Goals

The GSV Program’s work relates directly to many important national issues, including all seven specific goals defined by the USDA Forest Service Strategic Plan:

Goal 1: Restore, Sustain and Enhance the Nation’s Forest and Grasslands
 Many of our studies meet the need for information on global change and forest disturbances, such as fire, and have helped reduce the risk to communities and natural resources.

Goal 2: Provide and Sustain Benefits to the American People
Our work offers a solid scientific foundation for managing the goods, services, and values provided by natural landscapes.

Goal 3: Conserve Open Space

The information generated by our research on land use change has great potential for helping stakeholders inform policy and prevent forest-land conversion.

Goal 4: Sustain and Enhance Outdoor Recreation Opportunities

Our work illustrates how technology and changing patterns of land use influence recreation opportunities.
Goal 5: Maintain Basic Management Capabilities of the Forest Service
Through synthesis of information, tools, science delivery, and collaboration with land managers, we help improve the capabilities of natural resource management.

Goal 6: Engage Urban America With Forest Service Programs

Our research promotes understanding of urban forest management, provides scientific justification for community “greening” efforts, and builds productive relationships with local urban forestry initiatives.

Goal 7: Provide Science-Based Applications and Tools for Sustainable Natural Resources Management
Our program provides science and technology solutions to our stakeholders’ problems. We enhance this process by including stakeholders in all stages of knowledge development.

The program’s work also includes research in four of the seven FSR&D national Strategic Program Areas:

1. Wildland Fire and Fuels (Problem 5)

2. Invasive Species (Problem 5)

3. Outdoor Recreation (Problems 1, 4)

4. Resource Management and Use (Problem 3)

Relationships to Other PNW Programs

The five fundamental programs of the PNW Research Station represent a coordinated effort to advance science and to deliver and apply it effectively. The GSV Program will look to the Resource Monitoring and Assessment Program for basic information on the quantity and distribution of resources and methods for monitoring their changes over time; to the Ecological Process and Function Program for information about the capacity of landscapes to produce the goods and services people want; to the Land and Watershed Management Program for information on the ability of people to alter the output of goods and services from landscapes; and to the Threats Characterization and Management Program for information on how threats are recognized and characterized, and how they influence decision processes. A problem by matrix of interactions is shown in the appendix.

The GSV Program will also work closely with the Focused Science Delivery Program to frame the problems we work on and devise methods to integrate our findings into policy decisions and management practices. We will collaborate with the Communications and Applications Group to inform policymakers, managers, other scientists, and the public about our work using a variety of innovative print and electronic media. We will interact with the Western Wildland Environmental Threat Assessment Center to incorporate social considerations into evaluations of the changing conditions of forest and range lands in the West. 

PROGRAM PROBLEMS
Problem 1. Improve knowledge of fundamental social and economic processes and their interactions with the natural environment

Understanding how people acquire, reconcile, and act on their knowledge of natural systems when making decisions will lead to better informed communication and planning strategies. Most Forest Service social science and economics research is applied, rather than fundamental, yet the basic principles and theories about the role of people in natural systems are not well understood. This lack of fundamental information about how people perceive, value, and use nature constrains the use of more applied social and economic research in pursuing effective resource management, and limits the impact of management actions.

Problem 1 Elements
1.1 Investigate the various ways humans perceive, value, and use natural resources and specific places on the landscape
In what ways are natural resources and landscapes used; who uses them; and how might users respond to changes resulting from policies, management, or natural disturbance? Research is needed on methods and approaches for answering such questions and delivering and displaying resulting information for use in planning and decisionmaking. People seek out natural places and desire to protect or alter them for different reasons. Understanding the range of motivations that people have for visiting natural places and advocating particular policies or management will help policymakers and managers make decisions related to natural resources that will more effectively take account of the users’ desires and motivations.

1.2  Study the role of nature, natural systems, and natural resources in contributing to the health and well-being of individuals and communities
Natural areas can play important roles in maintaining and enhancing the physical, spiritual, mental, and socioeconomic well-being and health of individuals and communities. Quantifying, understanding, and describing these effects will enable policymakers and managers to demonstrate the value of effective management practices and policies and their influence on individual and community health and well-being.

1.3 Understand the potential of markets and nonmarket goods and services to shape forest and range management approaches
Both public and private land managers are interested in finding ways to both explain and enhance the values society derives from forests and rangelands. Over the past two decades they have struggled to find ways to include previously nonmerchantable woody biomass in their management approaches—first to promote concepts in ecosystem management, then to address fire hazard, and now increasingly to provide energy or improve sequestration of carbon. Many government agencies and nongovernmental organizations are also interested in understanding what nonmarket goods and services society values, how markets can develop for them, and ways to evaluate nonmarket goods and services to facilitate policy or management decisions. We will develop tools and information about the importance of markets in designing management approaches and suggest ways to enable nonmarket goods and services to be assessed and incorporated into decisionmaking.

Problem Importance
People served and issues addressed:  Knowing how societal values and beliefs are shifting among individuals and communities that interact with forests and rangelands can yield important insights about the social landscape in which management must occur. For example, innovations in the field of social psychology contribute to greater awareness of different types of knowledge and learning. Use of this information could help when designing recreation programs and interacting with forest- and range-based communities. Understanding how markets for forest- and range-based goods and services develop and change and what role nonmarket economics play in influencing management approaches is essential if we are to use the concept of ecosystem services in our policy and management decision processes.

Potential clientele, societal, and scientific benefits:  Recreation planners will use work under this problem to design management systems that encourage people to select appropriate activities rather than impel them to do so. We will develop a better understanding of how and why people or groups value specific places, and provide mechanisms for managers to include these concepts in management approaches. Our research into health and well-being will be useful to landscape architects, communities, counties, and state or federal agencies as they design parks, green spaces, and cityscapes. State and federal management agencies and nongovernmental organizations will apply our work on markets and non-market goods and services as they try to promote the use of woody biomass for energy or liquid fuel production, explore the concept of ecosystem services, or quantifiably display and explain potential outcomes of policies and decisions.

As an example, for decades the goal of rural assistance programs was community stability, and programs encouraged resource management practices that helped communities retain the same social and economic characteristics from one generation to the next. This approach was unrealistic and counterproductive because social systems, like ecological systems, experience constant change. We know from past PNW research that the demographics of rural communities are changing and their economies are shifting away from natural resource-based employment and toward service-based jobs. But we lack fundamental information about the people in these communities and what motivates them. The tools and techniques generated under this problem will help rural communities and rural assistance programs examine a range of options when selecting activities to help specific communities to grow and change in ways that suit the desires of residents and match the natural resource opportunities available to each community.

Likelihood of Success in Problem Work
Likelihood of success is high, as the program has strength in a variety of basic social science (and economic) disciplines. In addition, our scientists have excellent records of collaboration with both research organizations and stakeholder groups to solve these types of problems. However, the Paperwork Reduction Act, with its restrictions on surveys, interviews, and focus groups, creates substantial challenges for Forest Service social science research. To comply with the act researchers are compelled to either devote considerable time to the process required to gain Office of Management and Budget approval, which lowers their overall productivity, or find innovative ways to gather information that do not violate the intent of the act. Our ability to operate in this constrained environment will be the greatest factor in determining success under this problem.

Approach to Problem Solution
We will investigate how resource uses, management, and policies interact and are affected by economic and social change at different scales. For major efforts where adherence to established survey, interview, or focus group sampling techniques is required we will devote the time necessary to meet OMB guidelines. In other cases, we will use innovative techniques, such as participation in public meetings convened by other entities, examination of public records and documents, participatory action research, and use of secondary interview, survey, and voting data to meet our needs. Element 1.1 will also include mapping techniques to provide a ​better understanding of sense of place. Element 1.2 will include community-based research methods that might use primary or secondary data and could include participation by stakeholder groups. Element 1.3 may include original research, but at least initially the nonmarket aspects will rely more on collaboration with other groups such as the Rocky Mountain Research Station, where economists have been pursuing research in this area for many years and have expertise that we do not intend to duplicate.

Problem 2. Examine the roles of policies, programs, and other institutions in interactions between people and natural resources
Our goal under this problem is to examine how institutions for resource management can be improved to promote the ecologically sustainable, economically feasible, and socially just production of forest and rangeland goods and services. By institutions, we mean the formal and informal rules, norms, and value systems that operate at multiple scales to structure natural resource management. These institutions are highly variable, and include things like government regulations, policies, and programs; ecosystem services markets; formal and informal arrangements for accomplishing forest management work; and traditional and local ecological knowledge. Our work under this problem falls into two broad categories. The first considers the role of government in natural resource management, the degree to which government policies, programs, and other institutions create their desired effect, and how they might be improved. An example would be policies that make emerging carbon markets accessible to tribes, family forest owners, and ranchers, and provide them with opportunities to financially benefit from adopting carbon-friendly management practices while contributing to global climate change mitigation. Another example would be innovative government financial and technical assistance programs for landowners that make it easier for them to maintain working forests and rangelands in the face of economic pressure to sell and subdivide their lands for development. The second category of work explores the interactions among agencies, organizations, landowners, and others who have a stake in forest and range management, and whether those interactions accomplish their desired ends. An example would be collaborative projects in which federal and tribal forest managers combine their Western scientific and traditional ecological knowledge to implement forest restoration activities that achieve the dual goals of biodiversity conservation and restoration of culturally important species on public lands. For both categories of work, the research results will be useful for developing institutions for forest and range management that are more effective at providing positive environmental and socioeconomic outcomes. 
Problem 2 Elements
2.1 Conduct research on natural resource policies and programs and evaluate their effectiveness and fairness
Under this element we will study government institutions for natural resource management and their effects on communities, user groups, stakeholders, and other organizations. Research results will help decisionmakers improve their ability to make equitable decisions and design effective and efficient regulations and incentive programs.  A contemporary example is the need of federal and state governments to find ways to cause forest landowners to manage riparian areas to promote improved water quality and habitat for fish and other aquatic species. Currently, regulation is used to attempt to compel landowners to manage in certain ways, but it can have unintended consequences like the conversion of forest land to other uses. Our research will help to determine whether incentive programs or combinations of incentives and regulations are more effective in achieving such social goals.

2.2 Evaluate interactions among governments, private organizations, and individuals who are interested in natural resources

We will study interactions among organizations, agencies, and individuals that have an interest in the management of natural resources, and how these interactions are shaped by prevailing institutions for forest and range management. Our work will provide information needed to reduce the barriers to effective resource management across ownerships, and to improve the participation and representation of diverse groups and their interests and knowledge in decisionmaking processes.

Problem Importance

People served and issues addressed:  Our work under this problem addresses two areas: (1) the role of government in natural resource management and the degree to which government policies and programs create their desired effect, and (2) interactions within and among stakeholders and how those interactions can best accomplish desired ends. Understanding the interrelations of federal, tribal, state, and local governments, markets, nongovernmental organizations, community groups, the private sector, and individuals will help both public and private sector entities interact more effectively. We expect those who formulate policies and make management decisions on public and private lands, as well as those who seek to influence those policies and plans, will find this work useful.
Potential clientele, societal and scientific benefits:  Over the life of this charter our work will identify and evaluate regulatory mechanisms, incentives, benefits, and barriers to effective natural resource management, providing knowledge that will lead to more successful institutional arrangements and processes. Understanding how cultural norms and social practices influence natural resource management will help to avoid conflict as new policies are formulated. It will also help us anticipate how future political or social trends might influence popular support for certain policies and enable us to build flexibility and innovation into our approaches to governance. Attempts in the 1990s at establishing ecosystem management plans (coordinated management across large multi-owner landscapes to simultaneously accomplish several ecological and social goals) had mixed results at best. In the future, some type of cross-ownership management efforts must emerge if we are to simultaneously accommodate broad-scale natural disturbances, conserve biological diversity, and provide a range of economic outputs from natural systems. Our work will help federal and state policymakers and planners develop new techniques for assessing people’s desires for natural systems and converting them into management approaches that can be implemented. This work will be particularly useful during the current round of  National Forest Planning and for state governments that are struggling with ways to fulfill their mandate to earn revenues from state forests while also responding to pressure from citizens to manage for a wider range of goods and services. Our studies will also help private interests describe and negotiate for a package of regulations and incentives that will help them to manage for the ever-changing suite of goods and services that society seems to desire. 

Likelihood of Success in Problem Work

The culture of government agencies has changed over the past two decades. Senior managers are more interested in collaboration, and stakeholders are better prepared to participate in collaborative activities. Similarly, we have entered an era in which a multitude of innovative mechanisms and approaches to managing resources are being tested to improve the environmental and socioeconomic benefits of forest and range management. These changes bode well for our success in this area. An interested and motivated clientele that seeks better institutions for resource management exists for our research products. The PNW Research Station has considerable capacity to work in this topic area, and a strong base of connections with diverse groups needed to achieve success.

Approach to Problem Solution
We will use a variety of research methods and approaches, including both qualitative and quantitative data analysis, to explore options in natural resource governance. We will use a combination of primary and secondary data collected through surveys, interviews, and case studies to investigate the effectiveness of polices and programs, examine potential unintended consequences of policies, and evaluate how decisionmaking and policy implementation differ among entities. We will use these tools within the limits imposed by the Paper Work Reduction Act of 1995 in the same way as described for Problem 1.

Problem 3. Describe and analyze the implications of changing demographics, socioeconomics, and technology on natural resources and their management
Changes in demographics, socioeconomic factors, and technology combine to influence land use, private forest management, and the capacity of landscapes to produce a variety of goods and services. These factors also influence the ways people value and use natural resources. For example, rising incomes and population coupled with growing preferences for living near natural amenities have contributed to expansion of urban areas and greater development in some rural locations in the Pacific Northwest. The implications of these changes on natural resource management and utilization are not well understood. How do changing patterns of rural land use influence the availability of goods and services such as timber, clean water, clean air, recreation opportunities, wildlife habitat, and viewsheds? How do changing patterns influence society's use of these resources? Will wood utilization continue to play an important role in forestry in the Pacific Northwest, and, if so, what sorts of product flows might be expected? Our research in this area will help policymakers and other stakeholders at state, regional, and national levels to consider the relationships between people and natural resources that will influence natural resources and their use in the future.

Problem 3 Elements


3.1 Evaluate effects of demographic and socioeconomic factors on land use and natural resource management
We will study the influence of global markets, regional and local demographic and socioeconomic changes, and people’s attitudes, beliefs, and preferences on demands for goods and services expected from public and private lands. In conjunction with the Ecological Process and Function, Land and Watershed Management, and Resource Monitoring and Use programs, we will study how natural resources have changed in the past and are expected to change in the future, and what this implies for the provision of market and non-market goods and services. Research under this element will generate information to aid in understanding and projecting trends in land use and natural resource management, and related demands for goods and services produced from forest and range lands. 

3.2 Evaluate the effects of population and land use trends on forest fragmentation, open space, and natural resources

Private lands are increasingly recognized as important complements to public lands in providing wildlife habitat and migration corridors, recreation access, fire breaks, and visual aesthetics, among other goods and services. We will study human settlement patterns and how development influences the productive capacity of landscapes to produce desired goods and services as well as public demand for them. Research under this element will generate methods for projecting and displaying land use changes and development patterns affecting private lands and resulting implications for desired goods and services, including the potential for scarcities and increased demands.

3.3 Study social, economic, and ecological values and uses of natural resources in urban areas and associated stewardship activities
An emerging demographic and landscape trend in the Pacific Northwest is the expansion of urban areas. Forest Service R&D has identified “urban natural resources stewardship” as a research growth platform. This reflects Forest Service initiatives such as Engage Urban America and agency initiatives to reconnect people, especially youth, with nature. Cities are also embracing green initiatives by planting trees, restoring parks and green spaces, and creating markets for green energy and green infrastructure. We will examine the effects of these and other efforts to identify natural resource stewardship approaches that work. Working with other PNW programs and external partners, we will study the role of urban areas in regional ecosystem processes, how the public interacts with and uses urban natural areas and the benefits they receive from these areas. Research under this element will provide information for devising and refining cost-effective policy and management strategies that engage the public in addressing natural resource issues in urban ecosystems.

3.4 Evaluate the influence of technology and technological change on forest management, forest products, and recreation
Changing technology can have both positive and negative effects on natural resource uses and sustainability. It also can lead to improved techniques and tools used to study ecological structure and function, past and present effects of human use, and environmental risk assessment information, as well as the agency’s ability to convey that information to the public. We will study how current and emerging technologies affect the way people interact with forest ecosystems and use forest resources. We will identify and evaluate past and emerging trends in technology to assist managers and planners in understanding how technology has changed how people interact with natural resources and how recreation, management, and processing activities might continue to change in the future. 
Problem Importance

People served and issues addressed:  We will seek to understand demographic and socioeconomic factors that influence demand for natural resources. This will help decisionmakers understand dynamic public expectations toward landscapes and their management. For example, market trends, including globalization, influence the demand for and uses of natural resources. Renewed interest in recognizing the variety of service flows from forests and rangelands can lead to new opportunities for forest landowners and surrounding communities. Our work will improve understanding of how such changes will continue to affect markets, products, people, and communities, and how policymakers, managers, and planners can influence those relationships.

The majority of Americans live in urban areas, and as a consequence, most of their day-to-day interactions with nature occur in urban settings. As we learn more about how ecosystems function, we have begun to pay more attention to the ways that urban development affects the sustainability of biophysical systems and the role that stakeholder groups can play in moderating those effects. We will provide scientific support that will help us articulate the interactions between the built and natural systems related to human health, air and water quality, property values, energy conservation, carbon sequestration, storm water runoff, and other effects. 

New technologies continually bring about different opportunities for recreation, natural resource management, and the processing of forest and rangeland products. Technology associated with forestry and forest products manufacture is also changing rapidly, bringing increased wood processing and manufacturing efficiencies and changes to forest management. These changes can have unforeseen consequences, such as reducing marketing opportunities for small forest parcel owners who may prefer to manage their forests for large timber in diverse stands or over longer rotations to benefit ecological values. Changing technology can also offer positive opportunities for land managers by reducing the costs of management and harvesting activities, or by creating new product markets. We will maintain an active program of research on how technology might help or hinder forest landowners, including those who own relatively small tracts. Our objective in undertaking this research is to anticipate technological changes that might require policy interventions in order to permit all types of landowners and others involved with forest products, including rural communities, to take full advantage of new technologies and markets.

Potential clientele, societal and scientific benefits:  This problem area is national in scope. Changing populations, socioeconomic conditions, demographics, and technologies can have overwhelming impacts on the way people perceive and use natural resources, as well as the availability and distribution of natural resources now and in the future. It can be difficult for managers to follow such changes and understand their potential influence on forest practices. Our work in this area will help policy makers and managers improve their ability to incorporate information about changing demands for natural resources and the changing resource base in their decisions. Looking down the road 10 years, our research under this problem will be important in developing management approaches for coupled human and natural systems.  For example, our work on urban forestry could support urban planners in considering social factors associated with issues like improving the passage of anadromous fish through cities and towns in the Pacific Northwest. Our studies on land use change and its social and ecological effects could provide methods to evaluate consequences of human development at scales useful for county planners. By studying changing technology, we will help recreation planners cope with improvements in equipment and technologies, like mountain bikes and global positioning system units that people use to access increasingly remote areas. In a general sense, our research will result in a greater understanding of the way Americans perceive and value forests and rangelands, why people choose to develop or protect open spaces, and how changes in technology for recreation, forest and range management, or options for processing and distribution of the goods removed from them will expand or reduce economic opportunities in rural places. The information being gathered by these research efforts has great potential for helping stakeholders inform policy and address issues associated with forest land conversion.
Likelihood of Success in Problem Work

This program has a long history of land use, land cover, and wood utilization research. Given this expertise, and the strong partnerships and networks that are already established around this research, likelihood of continued success in these areas is high. We are beginning a major effort in urban forestry and the connections between urban areas, rural areas, and wildlands. Our initial studies of urban trees have garnered a strong positive public response, and will likely continue to be useful and relevant. The larger effort is, however, considerably riskier. It depends on our ability to form partnerships among groups whose objectives may differ from the Agency’s. It also requires new funding in a tight budget situation. We will evaluate the success of this effort in 5 years and make a decision about whether to continue with the new urban forestry component of our longstanding land use research program.
Approach to Problem Solution
Research on this problem will use similar social science and economic methods and data sources described for other Problems but will compare these data with land use, environmental, demographic, economic, and other trend data that are not often used for land and resource management or planning. Reflecting the breadth of the problem area, a variety of quantitative and qualitative approaches from multiple disciplines will be applied to address the identified research questions. Research on element 3.3, for example, will compare land use, vegetation cover, invasive weeds, and other trend data in cities and suburbs to study property values, human use and access to nature, indicators of human health and well-being, stewardship activities, and other social science/environmental sustainability indicators at multiple scales. 

Problem 4. Describe the capacity of dynamic landscapes to provide for evolving human wants and needs
Research under this problem addresses the way humans intentionally change landscape conditions and respond to changes in conditions brought about by biophysical processes (e.g., fire, insects, disease, extreme weather, floods, invasive species, climate change, vegetative succession, aging, etc.). This includes changes that are the unintentional consequences of human activities, as well as changes that are completely independent of human activity. In this area of research, we examine intentional human-driven change, how we as a society benefit or suffer from those changes, and how we decide whether to continue the practices that brought them about. For example, although many people were troubled by the rapid conversion of old-growth forests to managed plantations that occurred in the Pacific Northwest between about 1950 and 1990, this did not become a political issue until a critical mass of the public began to realize that the services provided by fragmented islands of old growth on public land were not the same as those provided by large swaths of intact old growth. By examining the societal implications of continued harvest of old growth, the team that wrote the Northwest Forest Plan was able to attempt to balance ecological goals against evolving human expectations for the landscape. We also examine the tendency of the productive capacity of ecosystems to oscillate over time. This limits the range of choices of goods and services available from a forest or range at any point in time. Using techniques like silviculture, conservation biology, or ecosystem management, we attempt to control outputs from landscapes. However, biophysical processes tend to alter conditions in forests or rangelands regardless of our management intentions. An example is the capacity of a watershed to produce fish. Aquatic ecologists have documented a cycle of high and low productivity where combinations of stand-replacing disturbances and floods first appear to degrade habitat but in fact are the source of nutrients and structure that ultimately result in highly productive systems. These types of oscillations can create a mismatch between the public’s expectation for steady-state outputs and the land’s capacity to deliver them.

Problem 4 Elements

4.1 What is the capacity of dynamic ecosystems to produce goods and services, and how will it change in the future?

Forests and rangelands have a biophysical capacity to produce goods and services, and this capacity can vary over time. Understanding the dynamic nature of this productive capacity is necessary for anticipating the supply of goods and services in the future. Changes in productivity could result from a variety of sources such as fire, climate change, insects, disease, changes in management policy, or simply the changing forest stand structure. We will undertake this research to describe and quantify the dynamic capacity of ecosystems to produce goods and services over time in order to help managers, decisionmakers, and the public to appreciate the dynamic nature of landscapes and incorporate it into management planning, policies, and expectations.
4.2 What goods and services can forests and rangelands produce over time?

Many people and groups are interested in specific outputs from forests and rangelands. Some care more about nonmarket goods or services, whereas others care more about commodities or market-based land uses. In addition to describing the productive capacity of the system (e.g., quality and quantity of wood, wildlife habitat, water, recreation potential, etc.), we also need to understand what people want from forests and rangelands, and how human communities respond to changes in the productive capacity of these lands. The Pacific Northwest region has a large private land base and a tradition of wood production from public lands, and revenues from wood products are a major incentive for keeping land in forests. Also, woody biomass holds some promise in helping finance fire hazard reduction and ecosystem restoration projects. Although people have expectations for many other outputs from forests and rangelands, the GSV Program will focus most specifically on the production of wood (or increasingly, the removal of low-value woody biomass), the quantity and quality of wood or other goods that are removed under different management approaches, the implications of their removal on the condition of the remaining forest or range, and how changes in condition over time influence the potential range of goods and services. We will rely on the work of other PNW Research Station programs for information on other outputs people value from forests and rangelands. Research under this element will help forest managers understand the implications of management practices on product quality and quantity outputs. As one example, we will work with both public and private forest managers to evaluate changes in wood quantity and quality, and thus the revenue that can be expected from timber harvests resulting from management practices designed to reduce wildfire risk or to rapidly promote the development of late-successional forest conditions. This research element will also provide information useful to investors and lenders on the economic supply of biomass or wood products that might be available over time from both public and private lands to support production facilities such as electrical power generators or sawmills.

4.3 How can we manage the dynamic capacity of ecosystems to match people’s desire for goods and services?

Given the biophysical capacity of the land to produce goods and services, land managers face the choice of negotiating among varied and sometimes conflicting human desires, particularly when human demand exceeds the productive capacity. Our role in issues like this is to include the human element in discussions of biophysical realities, not to devise a specific management or policy approach. We will study ways for stakeholders to understand and evaluate a variety of potential outcomes from various management approaches, how these outcomes might be valued or ranked, and whether the sale of wood products or payments for other goods and services could play a role in supporting management activities. We will also evaluate the way local communities would benefit or suffer as a result of different management alternatives. We will undertake this research to help managers adapt to changing levels of demand for goods and services while simultaneously recognizing the capacity limits of the land and how those limits might differ dynamically over time, especially in response to management activities.
Problem Importance

Natural resource managers face substantial challenges in understanding and tracking all the biophysical processes that alter the productive capacity of the land. At the same time, people always seem to want more from each piece of land. When examining the dynamic capacity of landscapes, it is necessary to look both at what the land can produce and what people want from it. Both of these differ over time and over space. On the supply side, we can evaluate different management practices designed to enhance specific goods or services. Much of this work will be done in other research problem areas, and we will use their results as inputs for our analyses. On the demand side, we can look at mechanisms to cause people to balance what they ask for with what the landscape can produce. Techniques might include public education, pricing, or restriction of access.

Potential clientele, societal and scientific benefits:  Private landowners generally want to be regarded as good land stewardsand to receive recognition for providing public goods such as fish and wildlife habitat, carbon sequestration, water resource protection, and recreation. Work under this problem will help to enumerate what is produced from private land and when or how it becomes available. Emerging markets for these public goods and services present new opportunities for forest landowners and managers, and offer incentives for them to maintain and manage their forests rather than converting them to other land uses. Public land managers want to provide the things people want from the land. Work under this problem will help to describe the unique things public land provides and how that changes over time.
Likelihood of Success in Problem Work

This topic area presents real challenges for getting research results incorporated into use. Past research in many of these areas, such as the societal impacts of disturbances and the valuation of public goods, has been productive, but people’s willingness to accept less than what they want from forests and rangelands is low. Much of the controversy over natural resource management in the Pacific Northwest has to do with the finite capacity of natural systems and a desire on the part of stakeholder groups to influence policy and management approaches to maximize their own desired outputs. When the dynamic nature of landscapes is added to the mix, it is highly uncertain what role scientific results will play in the process. On the other hand, without scientific input, descriptions of outcomes are little more than rhetoric and conjecture. In some areas, such as the wood-products research mentioned under Element 4.2, the probability of success is very high. We have a long history of research on the influence of management activities on wood-product quality and quantity, and there is a steady demand for this kind of information as managers consider new options and as new markets emerge.
Approach to Problem Solution
We will extend decision-support tools for natural resource planning to reflect dynamic conditions, demands, and policy outcomes. Simulation and optimization modeling can be used to identify likely outcomes of current or alternative policies and strategies across regions, forest ownerships, and land types for different future paths. This type of modeling can also be done on human perceptions and expectations. Enhancement of decision-support tools would include integration of geographic information system tools, forest growth simulations, socioeconomic modeling, and policy analyses to investigate current capacity and opportunities to address changes or intentionally alter conditions. We will also collect primary and secondary data on human perceptions of landscape condition and their willingness of people to participate in management alternatives then use this information in analyses or to modify decision-support tools.
Problem 5. Conduct and use integrated multidisciplinary research to support development of management approaches that account for interactions among socioeconomic, ecological, and physical factors

Policymakers increasingly are interested in addressing complex natural resource issues by simultaneously considering social, economic, ecological, and physical factors. Combining these different kinds of information often presents difficulties owing to the challenges involved in conducting multidisciplinary research. Developing integrated analytical methods can be difficult for many scientists, particularly in situations where temporal and spatial scales and boundaries do not align, when attempting to combine qualitative and quantitative information, where political regulations differ or jurisdictions overlap, and when terminology and metrics are inconsistent from one discipline to another. For these reasons, truly integrated analyses are rare. It is far more common to consider the factor driving the issue—such as the Endangered Species Act, fire, or invasive species—and then only add information about other resource issues in a piecemeal fashion. This does not lead to comprehensive consideration of a problem and often results in policies that have unanticipated negative consequences.

To illustrate this point, the Northwest Forest Plan created late-successional reserves in the dry forests on the east slopes of the Cascade Mountain range. Although the plan allowed for management in these reserves to reduce the threat of fire, insects, and disease, there has never been agreement among stakeholders about what form this management should take—particularly which species, size, and number of trees should be removed to further management goals. The outcome of this failure to find an integrated solution is a management approach that attempts to maintain the status quo in a dynamic ecosystem by protecting younger, fast-growing trees that would be relatively easy to replace while increasing the risk to very old slow-growing trees that will take centuries to replace.

Problem 5 Elements

5.1 Examine how to organize effective teams of scientists from different disciplines and conduct integrated multidisciplinary research

Scientists from different disciplines have had difficulty working as teams to integrate social, biological, and physical data and methods when trying to understand the resource tradeoffs inherent in policy and management. We will examine the relative effectiveness of different organizational methods. Work under this element will help us create management structures and incentive systems that allow us to quickly organize teams to address complex multifaceted problems in a more timely fashion than is possible today. It will help us to answer questions like: “In which situations are top-down or bottom-up organizational methods called for” or “Will a request for proposals or assignment of a task team lead to a more effective or efficient outcome?” We will undertake this research to help the scientific community in general, and our own research teams in particular, understand how best to organize in order to effectively conduct integrated multidisciplinary research.
5.2 Contribute socioeconomic expertise to integrated multidisciplinary research efforts

We will work to incorporate socioeconomic theories and data into models and tools that include ecological and physical processes and outcomes. This will include information on the way people interact with nature; how they value, use, and influence natural systems, and how they harvest and process products from those systems. We will undertake this research because much of the multidisciplinary research that has been done at the PNW Research Station has involved ecological and physical processes with little input from social scientists and economists. The socioeconomic disciplines can contribute significantly to such efforts by helping ecologists and physical scientists understand the social and economic context of multidisciplinary research.

5.3 Deliver the models and information produced by integrated multidisciplinary research
The information and tools created by integrated multidisciplinary research can help decisionmakers and stakeholders develop and evaluate new policies and guidelines for natural resource management. We have, however, struggled to convey the concepts of uncertainty. Managers and policymakers tend to interpret this as a matter of scientific consensus and feel it is expressed in terms of “dueling science” rather than a matter of either the predictive power of statistical models or an inability to conclude a precise single answer to a question. We will develop methods to understand and communicate the effects of temporal and spatial scale on uncertainty in measuring and evaluating social, economic, ecological, and physical variables and their interactions. Our purpose in undertaking this research is to inform debates on controversial issues related to natural resource management where integrated multidisciplinary research is likely to make an especially important contribution.

Problem Importance

People served and issues addressed:  The design of integrated management approaches generally requires negotiations among people with different desired outcomes. When these negotiations turn into win-lose contests, they often lead to management dilemmas that we might avoid if we had more effective ways to integrate and illustrate our understanding of socioeconomic, biological, and physical aspects of problems. Our work will help to improve our ability to conduct integrated analyses that will surface sources of conflict and areas of agreement, then provide methods to address the conflicts and strengthen the areas of agreement. This research is relevant to people who craft natural resource policy, those who are affected by policies, and those who design management approaches, because it can help them understand the difference between what people want done and what they claim will happen if it is done. Work under this problem will not take the politics, opinions, and world views out of these often-contentious discussions, but it will provide formalized methods for separating rhetoric from our best unbiased projections of how natural and social systems function.

Potential clientele, societal and scientific benefits:  We will strive to institutionalize and expand on the PNW Research Station’s collective knowledge about how to accomplish science integration. Our specific contribution will be to develop methods to account for a wide range of both market and non-market goods and services, kinds of knowledge (scientific and lay, empirical and theoretical), and ways people relate to and value natural resources. We will collaborate with the rest of the PNW Research Station and its stakeholders to shed light on methods that consider the complexity of real world policy and management problems and bring the concepts of space, time, and uncertainty into decision processes. For example when combined with efforts from the Resource Monitoring and Assessment and Land and Watershed Management Programs, our work on land use change could be used by state and country governments to evaluate the social, economic, and environmental consequences of large scale development proposals. Our work on recreation and wood utilization could be used together with analyses by the Threats Characterization and Management Program to assist national forests in discussions with industry and environmental groups about options for postfire management.

Likelihood of Success in Problem Work
Although success in devising integrated research projects in the past has been mixed, we have the benefit of learning from these experiences and focusing on what worked well. The crosscutting nature of the research in this program (e.g., human values, economics, policy, and land use) make it uniquely situated to promote integration with other programs and other research areas. The PNW Research Station is also at an important juncture. There is a high level of agreement among our management team that a coordinated program of work covering all of our research programs is vitally important. Efforts under this problem will be a key to the success of our desire to create a Station that acts as an entity rather than a confederation of disparate units. Success in this area will be difficult, but the station seems to be at a point where we are ready to meet that challenge.

Approach to Problem Solution
We will use a variety of data collection and analytical techniques to build upon past multiresource assessments (both intra- and inter-station) required by legislation, such as the Forest and Rangeland Renewable Resources Planning Act Assessments, and those initiated by the PNW Research Station or our partners to address evolving natural resource policy and management needs. We expect that at various times each of the five foundational research programs (GSV; Resource Monitoring and Assessment; Ecological Process and Function; Land and Watershed Management; and Threat Characterization and Assessment) and the Focused Science Delivery Program or the Western Wildland Environmental Threat Assessment Center will each play a lead role in these efforts. The GSV Program will support these efforts by conducting research directly related to social science, economics, and provisioning of goods and services.

ENVIRONMENTAL CONSIDERATIONS

We do not see any immediate potential for adverse environmental impacts from our research pursuits. However, we will carefully consider the consequences of our work, including travel, on the carbon footprint of the PNW Research Station, and will make every attempt to reduce our overall impact on the environment.

STAFFING/ORGANIZATIONAL PLAN and COST ESTIMATES

Initially the GSV Program will consist of 22 permanent employees including five professionals and 17 research grade scientists (3 wood products technologists, 4 research foresters, 5 social scientists, and five economists). Program members will be organized into three or four standing teams that will differ in nature, size, and mandate over the life of this charter. We do not expect to work on the entire suite of elements at any one time, and we anticipate using creative methods to expand and contract our workforce as necessary. These include but are not limited to various hiring authorities such as term, temporary, post doc, and students; Interagency Personal Agreements; contracts; joint venture or cooperative agreements; etc. We anticipate funding in the $3 to $4 million range with a rough distribution of:

Problem 1:
10%

Problem 2:
25%

Problem 3:
25%

Problem 4:
25%

Problem 5:
15%

Additional detail on the GSV standing team structure, composition, research focus, and budget will be developed as this charter becomes operational in  fiscal year 2010 and problem analyses and study plans are written.
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Appendix: Relationship to other programs at the pnw Research Station
Potential for integration. This table shows areas of potential collaboration and crosscutting research between programs.

1 of 24

