November 30, 2009 WORKING DRAFT

Project Title: Causes and Consequences of Individual and Collective Actions to Protect Water Resources

Requested Project Duration: NCDC from May 1st 2010 through September 30, 2011; NC from Oct 1, 2011 through September 30, 2016 (5 years)

Statement of Issue(s) 

Need as indicated by stakeholders

Individual and collective actions, intended and unintended, have consequences that put the quality of our water resources at risk.   Non-point source (NPS) pollutants delivered across the landscape are a primary source of impairment of US waters (National Water Quality Inventory Report to Congress  http:www.epa.gov/305b).  Although NPS pollution is diffuse, its ultimate source is readily understood as rooted in the day-to-day actions and management decisions of all citizens, urban and rural (Morton and Brown, in press).

The US Environmental Protection Agency (USEPA) reports that siltation, nutrients, bacteria, metals, and oxygen-depleting substances are among the top contributors to water impairment in the nation (http:www.epa.gov/305b).  USEPA estimates that the agricultural sector is the largest source of impairment affecting nearly half of all streams and rivers that have water quality problems and the source of more than 45% of damage to lakes and 18% of damage to estuaries (Ribaudo and Johansson 2006). Further, agriculture accounts for most of the drained wetlands in  the contiguous 48 states (Hansen 2006) and a majority of threatened or endangered species listed (Cox 2007; Batie 2009). When an excess of contaminants such as phosphorus, nitrogen, and sediment loss from human activities in agriculture, industries and urban areas leak into water bodies upstream the result is often downstream hypoxia (Gulf Hypoxia 2008 Action Plan).

Hypoxia, areas in water bodies with low oxygen, has continued to form in the Gulf of Mexico, the Chesapeake Bay and other bays and river outlets throughout the US. As a result most marine life is absent and the biology of the Gulf and bays is changed significantly threatening economic as well as ecological conditions of these coastal regions. These nutrients cause extensive growth of algae that deplete the oxygen in the water when they die, sink to the bottom and decompose (Gulf Hypoxia 2008 Action Plan). 

Two water bodies with significant hypoxic zones are the Gulf of Mexico and the Chesapeake Bay. The Gulf of Mexico is fed by the Mississippi River, which drains a land mass comprising 41 percent of the contiguous United States. The Chesapeake Bay is the largest estuary in the United States, and the third largest in the world. The watershed covers approximately 64,000 square miles of the northeast and mid-Atlantic states (New York, Pennsylvania, West Virginia, Maryland, Virginia, and Delaware, and Washington DC. Of particular concern in the Mississippi River Basin and the Chesapeake Bay region are the sediments, nitrogen, and phosphorous that derive from a combination of nonpoint sources (agriculture, development, and urban runoff) and point sources (wastewater treatment plants).  

Central to solving the problem of impaired waters is recognition of the role of humans, individually and collectively. Current land use decisions, identification of water resource problems, beliefs that the environment is at risk, perceptions of the need to act and willingness to engage in finding solutions are all factors that influence how water resources are managed. The importance of wide public involvement in solving the complex problems of water quality and NPS was a common theme in 2000 reports to USEPA by 39 states, tribes and territories submitting drinking water use data and reporting on the condition of their water bodies. A multi-state random sample water issue survey completed in 36 of the U.S. states (2002 through 2009) conducted by Dr. Robert Mahler, University of Idaho under a USDA Integrated Water Quality project reveals that the overall average perception for surface water quality is fair. The overall average perception of ground water quality is midway between fair and good/excellent, although higher than that of surface water (Hu and Morton in press). 

Although these findings suggest modest public awareness of water resources issues, key social, economic and ecological events and the mechanisms by which these conditions are translated into individual and collective actions and lead to changes in behaviors are not well understood. Similarly, the draft strategies on the Chesapeake Bay and the Mississippi River Basin Task Force include many efforts to assist with land management at the local level – technical assistance, education, and resources to help land owners, local governments, and watershed-based organizations to make better decisions about land use and management. Public education campaigns can provide information to residents about the impacts of the land management activities on their nearby waterways. What is lacking, however, is an understanding of the decision-making process between awareness and action, or how other non-educational events might trigger awareness and action.

The gap in knowledge/importance of proposed work

Policy tools designed to provide incentives, fines, and technical support for voluntary and cost effective actions by citizens and communities have been the dominant framework applied by agencies with NPS oversight. This has meant using existing programs and encouraging adaptive management, sometimes successfully, other times not. The social sciences have not been systematically applied to discover which policy tools are most effective in changing behaviors and practices and to build a body of knowledge as to why they are effective, and how they might be modeled to guide future interventions. Yet programs are being created and implemented at multiple levels of government as well as by nonprofit organizations that attempt to change land management behavior without a clear social science knowledge base from which to create those interventions. 
Although much of the biological science and technological solutions have been tested, the social and human science understanding of barriers and motivations for implementing/not implementing actions that reduce water resource impairments are not well understood. If we do not develop a clear, scientifically-sound understanding of human behaviors related to water management, we will continue to spend public money ineffectively on educational and voluntary programs without significant impact on water quality. Lack of adequate progress on water quality criteria could trigger regulatory actions in the Mississippi River Basin and the Chesapeake Bay under the Clean Water Act (Perez, Cox and Cook, 2009). This move towards tighter regulations and punitive sanctions could put increasing pressure on both social and natural scientists to ensure that the science behind programs and policies is sound; currently, we do not have the social science knowledge we need to undergird such policy directions.

We propose this multistate research technical committee to begin to fill the gap in the knowledge base of social-human interactions with water resource management. This project proposes to address the following research questions

1. What are the key events/conditions leading to change in conservation behaviors and resource management/land use decisions by stakeholders (land owners/managers) and organizations (non-profit, governmental)? 

2. What are the mechanisms by which these events/conditions are translated into actions?

3. What role do social, economic, political, demographic, geographic, and natural resource conditions play in influencing these mechanisms?

4. What types of key events/conditions lead to which types of outcomes?

5. What is the interaction between individual and collective actions to protect water resources? 

Technical feasibility of the research

We intend to use methods and techniques with significant research support within the social sciences, covering both quantitative and qualitative methods. 

Advantages of doing the work as a multistate effort

Current team members represent two key basins – Mississippi River and Chesapeake Bay – that contribute to the development of significant hypoxic zones in major national water bodies. These two areas are also currently the focus of major federal and state efforts to remediate and prevent pollution. Multi-state efforts create openings for quasi-experimental designs and comparative analysis. Working through a multistate team will enable the researchers to develop and test knowledge about the individual and collective actions to improve water quality across multiple ecological, cultural, political, and social contexts. In other words, working across regions will allow the researchers to more accurately identify triggers of behavioral change and under what conditions those triggers effect change. Further, many of the social scientists participating in this research have excellent case study data that are specific to their states or regions. Working across multiple states will allow for comparisons of these cases to identify key variables.

To date, the opportunities and funding for across state collaboration have been limited.

Likely outcomes and  impacts from successfully completing the work

We see two broad types of impacts of this work, enhanced knowledge for academics and improved programs and decision-making for policy-makers. First, we envision enhanced knowledge about the triggers of behavioral change related to water resources. To do this, we will initially synthesize past and current case studies across states to identify common and unique social patterns that influence individual and collective actions. We will then develop a typology of these key events and conditions, and develop models of the mechanisms by which these events/conditions lead to both individual and collective actions related to local water resource management. Using this research, we will develop formal individual, collective and multi-level models of behavior related to water resource management that can then be tested across multiple scales and regions.

The second major area of impact of this research will be to provide information and guidance for resource management agencies (such as EPA and state level agencies) so that they have an enhanced understanding of the contribution of the social sciences to solving impaired water issues. These agencies will be better poised to develop tools for encouraging conservation behaviors that supplement and enhance current educational efforts.  We also expect to develop adaptive management strategy guidelines that can be used to guide community development interventions, such as those used by nonprofit natural resource organizations (e.g., local watershed groups) and local government agencies to effectively mobilize resources for consistent water quality outcomes.
Objectives:

Objective 1: Identify and develop typologies of key social and ecological events that 

focus attention on water resources and lead to changes in conservation behaviors and management decisions.  

Objective 2: Determine the mechanisms by which key events and conditions are 

translated into individual and collective actions and capacities to sustain actions. 

Objective 3: Develop models of key events and conditions and the direct and indirect 

factors that influence types of actions and outcomes. 

Objective 4. Develop adaptive management strategies to respond to key events in 

order to have positive influence on actions and capacities to sustain actions to protect water resources 

Methods

A mixed method approach will be used to identify, develop and test key social and ecological events and those mechanisms which influence individual and collective actions. Methodologies applied to each objective are discussed below.

Objective 1Research Design and Methods

Overarching H

H1: There are identifiable characteristics/factors of social and ecological events that affect the likelihood and magnitude of changes in human behaviors and management decisions related to water resource issues.

Sub-hypotheses will be developed by the scientific team around specific social and ecological events, underlying conditions, characteristics, and tests to specific events.

Methodology: 

Focusing events are events that mobilize some sort of corresponding action.  Birkland defines these as “sudden; relatively uncommon; can be reasonably defined as harmful or revealing the possibility of potentially greater future harms; has harms that are concentrated in a particular geographical area or community of interest; and that is known to policy makers and the public simultaneously (Birkland 1998).”  Other terms have also been used in the literature, including “precipitating events (Smith 2009)” and trigger events.  A classic focusing event in the water arena was the burning of the Cuyahoga River in 1969 which has been credited with leading to the creation of the Clean Water Act and the USEPA. 

Few events, or undesirable conditions, gravitate to the level of a focusing event (Wood and Doan 2003).  In some cases, two events which may appear to be similar will lead to very different outcomes in terms of corresponding actions.  For example, news reports about a fish kill in one stream may mobilize farmers to work together to implement conservation practices.  News reports about a fish kill in another stream may lead to no corresponding action.  Focusing events have been studied at length in the social movement literature as determinants of collective action.  Focusing events are also mentioned in case studies of watersheds but there has been no prior effort to develop a typology of events that focus attention on water resources and lead to changes in conservation behaviors and management decisions.  

We will develop this typology using several methods: (1) a content analysis of published literature on watershed movements.  Much of the published literature is in the form of case studies that document why a watershed group emerged.  A careful content analysis of this literature should generate a comprehensive list of possible focusing events; (2) comparative case studies that allow us to understand different types of focusing events better; (3) comparative survey analysis of similar/identical items; (4) narrative ethnographies (media analysis); (5) a meta analysis of different types of focusing events and their consequences; and (6) a descriptive trend analysis.  

Objective 2 Research Design and Methods

There are a number of key mechanisms that influence individual and collective responses to social and ecological events. These range from social-psychological internal mechanisms to structural factors. Social-psychological mechanisms include attitudes, beliefs, self concepts and identities, and perceptions of risk. Meso-structural mechanisms are social pressures, social networks, social connections and relationships, social norms, group dynamics, social position and structure, and information access, processing and management. Community and regional structural mechanisms are demographic and community characteristics, public discourse, information flows, social narratives, institutional collaborations and partnerships, civic structure, local power dynamics and political culture, local history, geography and the natural resource base, and policy networks. Social theories underlie each of these mechanisms but most have not been extensively applied to water resource management and need to be tested to understand the magnitude and direction of their influence on water impairment and conditions. We propose four overarching hypotheses for testing. The first two examine mechanisms that drive change in individuals and groups (collective). The second two hypotheses focus on the time element, that of sustaining action over a period of time.

H2a. There are key mechanisms that drive change in individual actions
H2b. There are key mechanisms that drive change in collective actions

H2c. There are key mechanisms that influence individual capacities sustain action.

H2d. There are key mechanisms that influence collective capacities to sustain action
Although we have separated individual and collective actions in our hypotheses, we expect to find substantive interactions at multiple levels. The units of analysis for testing Objective 2 hypotheses include individuals, groups, and communities including small watersheds (e.g. HUC 12) and basin levels.  Sub-hypotheses that specify and test key mechanisms will be developed by scientific team members  
The methodologies used to test the magnitude and direction of specific mechanisms under specific social and ecological conditions will be determined by the hypotheses proposed. Both qualitative and quantitative methods will be applied and often used to triangulate findings. Qualitative methods include in-person interviews, focus groups, analyses of archival data, media accounts, public testimonies, and public records. Quantitative methods will include primary data collection and analysis of surveys as well as secondary data analyses of existing data sources such as the US Population Census, Census of Agriculture, General Social Survey (GSS) and other pre-existing survey data sets.

Objective 3 Research Design and Methods

The integration of multiple scales of social interaction from individual, to group, to watershed community to regional communities requires several types of modeling. Using the results of research findings from Objectives 1 and 2, the team will develop parsimonious models of relationships among social-economic, institutional and ecological systems. We propose to develop structural models of the relationships of key mechanisms to specific types of events and conditions. Structural equation modeling (SEM) provides a method for the incorporation of mediating variables and the examination of latent constructs in the study of behavior (Kline, 2005), and have been used to study a variety of behaviors as they relate to the environment (e.g. Oreg and Katz-Gerro 2006)  We will develop and test structural models across different watershed populations and key events to determine if and how data collected in objectives 1 and 2 impact behaviors, with the key purpose of identifying consistent factors. 

Society is composed of individuals who have a distribution of thresholds (Yin 1998). Individual actions influence other individual actions and collectively influence the tipping point at which society accepts a new condition as the social norm (Granovetter 1978). Threshold models of collective actions are useful for modeling the minimum proportion of the population who must publically identify a problem such as water impairment exists before other actors do (Wood and Doan 2003). Social definitions of water resource issues are precursors to public actions, thus the problem definition process is central to identifying the social pathways of individual and collective change. We will utilize data collected in Objectives 1 and 2 and develop threshold models of collective behaviors. 

Overarching H

H3 There are key predictors of individual and collective actions that can be measured and modeled.
Methodology: Structural Equation Modeling (SEM), path analysis, multilevel modeling, threshold models (Wood and Doan)

Objective 4 Research Design and Methods

Methodology: Share findings, involve stakeholders in participatory feedback to evaluate impacts and develop recommendations for interventions and adaptive strategies

Using results from Objectives 1, 2, & 3 adaptive management strategies will be developed for application of findings.

Measurement of Progress and Results

Outputs [This need more development]
· Proposals to NSF, USDA-NIFA and responses to other RFP
· Books, special issues of journals

· Conferences or special sessions of conferences (National Water Conference)

· Target EPA regional representatives and national level staff with regular (annual, biannual) updates/briefings

Outcomes/Projected Impacts
[This area needs development]
Milestones

The research proposed by this multistate project builds off the May 2009 Human Dimensions Roundtable convened by Heartland Water Quality Regional Coordination Project, (funded by USDA 406 Integrated Water Quality Program). The goal of this meeting was to find ways to increase collaborative research on citizen participation and community involvement in water issues and build on the current social science knowledge as applied to water resource issues. As a result of this round table 12 social scientists shared their past and current research on water issues and the human/ social dimension  and decided to form a multi-state research group with a goal of increasing collaborative, joint research on human dimensions and water concerns across states. The first milestone was to create a vehicle for scientist exchange and in Summer 2009 an Internet wiki was set up.

May 2009-Dec.2009. Scientific exchange via Google wiki. Develop and submit a NC multistate proposal for initiating a multistate research technical committee.

Dec 2009-Sept 2011.  Undertake an inductive and systematic evaluation of existing case studies among team scientists to discover key drivers of change 

May 2010-Sept 2012. Develop typologies of key social and ecological events that focus attention on water resources and lead to changes in conservation behaviors and management decisions. (Objective 1). Share findings with agencies and groups such as EPA, DNR, agricultural organizations and local watershed groups (Outreach)

October 2011-Sept 2013. Determine mechanisms by which key events and conditions are translated into individual and collective actions and capacities to sustain actions. (Objective 2). Test selected typologies to evaluate key drivers of change and action. Share findings with agencies and groups such as EPA, DNR, agricultural organizations and local watershed groups (Outreach)

October 2012-Sept 2015. Build off findings from Objectives 1 and 2 to develop models of key events and conditions and the direct and indirect factors that influence types of actions and outcomes. (Objective 3)

October 2014-Sept 2016. Synthesize findings from Objectives 1, 2, and 3 to develop adaptive management strategies that respond to key events in order to have positive influence on actions and capacities to sustain actions to protect water resources.(Objective 4) Share findings with agencies and groups such as EPA, DNR, agricultural organizations and local watershed groups (Outreach)

October 2015-Sept 2016. Develop recommendations and guidance for practical applications of findings (Outreach) Share findings with agencies and groups such as EPA, DNR, agricultural organizations and local watershed groups (Outreach)

Projected Participation [Appendix E]

Scientists wishing to participate in the project will write a paragraph of research interest and their biosketch including list of publications related to project

Outreach Plan
[This needs additional work] 

Objective 4 which is a participatory research-participant learning model will be the basis for developing strategies for sharing the research of Objectives 1-3 and our dominant outreach plan. However, we expect to share findings yearly with public and private agencies whose missions are water quality through public presentations and publications.
Organization and Governance

The committee will be governed by three positions elected for two year terms: chair, chair elect, and secretary. The chair of the committee will be responsible for organizing the meeting agenda, conducting the meeting and assuring the task assignments are completed. The chair-elect succeeds the chair, has responsibility for planning the annual meeting (with support from members) and supports the chair by carrying out duties assigned by the chair. The chair-elect will serve as chair in the absence of the elected chair. The secretary is responsible for the distribution of the documents prior to the meeting, keeping records on decisions made at the meetings (minutes), maintaining an updated roster of participants, and preparing/submitting the accomplishment report (SAES-422). The secretary succeeds the chair-elect.  Members will carry out the agreed research collaboration, research coordination, information exchange and advisory activities. Members are responsible for reporting their progress, contributing to the committee progress towards objectives and communicating their accomplishments to other committee members and their respective employing institutions.
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