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Abstract

Since 2006 Oregon has promoted the development of wave energy off its coast.  While the state may be well suited for the technology because of an abundant wave resource and supporting coastal infrastructure there remain potential barriers to implementing this policy, including uncertainties about the technology and concerns for impacts to the local environment and existing ocean users.  Among many studies commissioned to address these uncertainties, this study conducts a stakeholder analysis using an Advocacy Coalition Framework to map the political landscape and identify areas of census and potential barriers among key policy actors.  Key findings in this study indicate general support for testing wave energy, but that inflexibility in project location and efforts to develop commercial scale wave parks are areas of division among policy actors. 
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Introduction

In 2006, Oregon’s governor advocated developing renewable energy to combat global warming and stimulate the state’s economy with green jobs.  In the following year, the state legislature passed the Oregon Renewable Portfolio Standard that required electricity providers to supply 25% of state’s electricity from renewable resources by the year 2025.  Included in this package was a suite of tax incentives and funding for research and development of emerging technologies.  The wave energy industry has benefited from this policy in particular with just over $4 million to fund the Oregon Wave Energy Trust (OWET) for the purpose of promoting the technology’s development off Oregon’s Coast.  Technical assessments indicate that the coast of Oregon is well suited for the technology because of the abundant wave resource and supporting coastal infrastructure to transmit the electricity to coastal populations. 

However, the wave energy industry is only in its infancy and some 20 years behind wind technology, which is considered the most market competitive of the renewable energy resources.  Major technical considerations for wave energy development include its ability to withstand a harsh ocean environment and efficiency for extracting energy from the resource, both of which are considered key to its economic success. Other considerations include impacts that wave energy development may have on the surrounding marine environment including concerns for migratory grey whales, and changes to sediment transport in near-shore coastal processes.  Social and economic concerns have also been raised, with concerns voiced about loss of commercial and recreational fishing grounds and other recreational activities including surfing and kayaking.

The legal framework managing wave energy has also complicated efforts to develop the resource.  When this study began in late 2007, an on going federal jurisdictional dispute between the U.S. Federal Energy Regulatory Commission (FERC) and the U.S. Minerals Management Service about who would regulate wave energy loomed over this developing industry and created uncertainty for developers, state resource agencies and public stakeholders about permitting and licensing processes.  This overlaid Oregon’s own coastal management frameworks, which are currently undergoing modification to identify appropriate areas for wave energy development in its Territorial Sea.

Cumulatively, these factors may influence the degree of support or opposition among policy stakeholders, which in turn can effect the state’s effort to foster wave energy development, specifically, and the RPS implementation more generally.  This study attempts to map how these factors manifest in the political landscape of wave energy development and identify issues of consensus and conflict among stakeholder groups.  In doing so, this study provides information that OWET and the state can use to develop strategies for managing the political landscape and steer wave energy development around political barriers.  As an analytical lens, this study uses the Advocacy Coalition Framework, which is particularly useful because it characterizes stakeholder beliefs about wave energy development, and identifies relationships between key actors, as well as the resources and venues they use to influence decision-making.  To this end, the following research questions guided this inquiry:
1. Who are the primary policy actors in wave energy development?

2. What are their core beliefs about wave energy development?

3. What networks exist among policy actors?

4. What resources and venues do policy actors utilize to influence decision-making?

In the pages to follow, this paper provides a background discussion on the context of wave energy development in Oregon, a review of the methods used to collect data, a summary of results found, and a discussion of their application for managers.  This paper will close with a discussion on the study’s limitation and opportunities for future research.

Chapter 1: Background

1.1 Renewable Energy Policy

Over the last two decades many states have adopted a Renewable Portfolio Standard (RPS) to address concerns about energy independence, greenhouse gases, and capitalize on opportunities to grow their economies (Huang et al 2007).  These standards vary in scope, but often share a common goal of increasing renewable energy production through a suite of quotas, tax incentives, and funding for research and development. These programs also differ in what they considered ‘renewable,’ but generally include wind, biomass, solar, geo-thermal, and tidal/wave (Rabe 2006).  Even though hydropower generation (dammed rivers) is considered carbon neutral by some, it has been excluded from many states’ RPS programs.  An additional feature of a RPS is that they use tradable renewable credits, which allow electricity providers to buy renewable credits from other firms that have exceeded their quotas (Rabe 2006).  Upon evaluation, RPS generally fair well with evidence that they are effective at decreasing carbon dioxide emissions by up to 16% with increases in electricity prices ranging from 1 to 3% (Palmer and Burtraw 2005, Kydes 2007, Chen et al 2008), but are less cost-effective than cap-and-trade programs for reducing emissions (Stavins 2001).  Finally, high levels of education and Democratic party affiliation are the best predictors of a state adopting a RPS (Huang et al (2007).

In February of 2006, Oregon Governor Theodore Kulongoski proposed an Action Plan for Energy.  He underscored the threats to the state’s economy from volatile energy prices and dependence on foreign oil, human contributions to climate change, and missed opportunities to spur Oregon’s energy markets.  In response, he proposed a RPS for Oregon that called for 25% of the state’s electricity to be generated from renewable sources by 2025 (Kulongoski 2006).  In 2007, the Oregon State Legislature passed Senate Bill 838, which codified the governor’s 25% target by 2025.  The Oregon RPS included an additional 24 bills that provided for variety of renewable incentives and efficiency improvements including funding for research and development, tax credits for renewable firms and installation of energy efficient appliances for homeowners (ODOE 2007).

Specific milestones for the Oregon RPS require that renewable electricity be 5% by 2011, 15% by 2015, and 25% of all electricity provided by 2025 (ibid).  These standards apply only to electricity providers supplying 3% or more of Oregon’s electricity, including Portland General Electric, PacificCorp, and Eugene Water and Electric Board (ibid).  For providers that supply less than 3%, only a 10% renewable target by 2025 is required, and only 5% for utilities supplying less than 1.5% of the state’s electricity (ibid). 

Eligible sources of electricity include those generated from wind, solar, wave and tidal, geo-thermal, biomass and others accepted under Oregon Department of Energy’s rule-making process. Electricity from hydo-stations is only eligible if it was generated outside of Oregon.  Each megawatt hour (MWh) that providers purchase from renewable sources will be issued a Renewable Energy Certificate (REC).  RECs are provided for any renewable MWh generated under the purview of the Western Electricity Coordinating Council, an area covering most of the western United States.

Wave energy industries have experienced considerable benefits from this policy.  In June of 2007, the Oregon State Legislature provided $4.2 million to OWET for the development of wave energy.  Since that time, OWET has made efforts to facilitate wave energy development by identifying ecological and economic research needs, addressing the complex state and federal regulatory framework, and developing outreach strategies to work with communities affected by these developments.

1.2. Ocean Renewable Technologies


Oregon’s focus on wave energy should come as no surprise given that the state is well suited for technology.  The northeast boundary of the Pacific ocean is among the world’s best wave energy resource, the greatest of which is found in Alaska, followed by Northern California, Oregon and Washington (Bedard and Hagerman 2003).  However, Oregon is unique because it has several ports and harbors to fabricate and maintain wave energy installations, an established coastal electrical grid with excess capacity, and a nearby population center with electricity demand (Hagerman et al. 2004).  Based on these characteristics, the Electric Power Research Institute identified seven areas off the coast of Oregon that could accommodate 100MW commercial scale parks (Hagerman et al 2004).

Currently, 42% of Oregon’s electricity comes from hydropower, followed by coal (41%), natural gas (10%) nuclear (3%), biomass (3%), and wind and geothermal (1%) (Yin 2009).  By comparison, engineers at Oregon State University estimate that the seven 100MW developments noted above could provide approximately one half of the renewable energy required under the 25% by 2025 RPS requirement (Brekken 2009).  However, the realization of this technology off Oregon’s coast is still uncertain.  By most indications, wave energy technology is still in its infancy (Brekken 2009) and, much like wind technology 20 years ago, several wave energy conversion devices have been developed but no single technology has been proven superior (ibid). To date, four general designs for wave energy conversion devices including: point absorber, oscillating water column, overtopping terminator, and attenuator (McGowin et al. 2005).  

Current estimates for conversion or capture-efficiency of these devices are on the order of 30-40% of the resource, yet these figures are based largely on theoretical estimates from several decades ago, which make real-world evaluation of these technologies an industry priority (Brekken 2009).  Other considerations for the technology include survivability, or the ability to withstand the ocean’s severe storms and corrosive environment, and how cost-effective it will be for the production, maintenance and operation of these devices. Despite these uncertainties, Previsic et al. (2004) suggest that wave energy could become competitive with wind energy if the technology can capture between 40-60% of the resource.  But again, many of the figures are theoretical estimates and most likely will not be validated until these devices are tested in the ocean. 

1.3. Management Frameworks

The legal framework regulating wave energy development is complex and often ambiguous.  Until recently, many uncertainties stemmed from a jurisdictional dispute between the Federal Regulatory Energy Commission (FERC) and the Department of Interior’s Mineral Management Service (MMS) concerning regulatory authority over wave energy development between three and 200 miles seaward of the coast (Stoel Rives 2008).  FERC claimed authority under the Federal Power Act (FPA) to regulate hydrokinetic projects in all navigable waters of the United States and MMS claimed jurisdiction over wave energy development through the Energy Policy Act of 2005, which tasked the agency with managing renewable energy development in the Outer Continental Shelf (3-200 miles). There are indications that the two agencies had attempted to develop a Memorandum of Agreement (MOA) that would somehow coordinate a dual jurisdiction, but it failed to be signed until the Obama Administration took office in early 2009.  The outcome of this MOA left FERC, in coordination with MMS, as the primary licensing agency for wave energy development and MMS with licensing/leasing authority for other renewable projects including offshore wind development (US DOI 2009).
The FERC licensing process was originally designed for licensing hydo-power projects on land but has been adapted for wave energy development in the ocean.  Campbell (2009) explains that developing a wave energy park is a two-phased process: the first requires filing for a preliminary permit, and the second filing for a license. Issuance of a preliminary permit does not authorize construction, but allows a developer priority over a specified area in the ocean for up to three years, during which time they may undertake economic feasibility studies, assess potential environmental impacts, and engage stakeholders and other agencies.  The latter of these may be conducted through a formal settlement agreement in which affected parties come to agreement about the substance of the licensing application, including details about location, environmental monitoring and mitigation strategies. This period also allows for testing a wave energy device if it is not connected to the grid (Campbell 2009).  The licensing process varies depending on which of the filing types developers choose (Campbell 2009), but generally take less time for those that adopted a settlement and have endorsement of stakeholders and related agencies prior to filing.

At the state level, Oregon has entered into a Memorandum of Understanding (MOU) with FERC to help ensure licensing decisions are coordinated with state preferences.  Although this agreement is non-binding, it does lay the groundwork for federal consideration of Oregon’s ocean management frameworks, which guide use of its territorial sea (0-3 miles). The keystone management framework in Oregon is the Territorial Sea Plan (TSP) and is currently being amended to address wave energy by Oregon Department of Land Conservation and Development Commission (DLCD) (Campbell 2009). 

This amendment process will attempt to identify spatial areas that are ecologically and economically appropriate for wave energy development through several mapping efforts.  One mapping project has made progress on mapping economically important fishing areas through a cooperative effort between the state, fishing groups, and NGO partners.
  At the time of this writing, no habitat mapping has occurred, but has been allocated approximately $4 million in federal funds with another $1 million possibly from the state (Pakenham, A. personal communications, June 19, 2009).  Overall these efforts are important for Oregon because if the TSP amendment process is incorporated in the state’s federally approved Coastal Management Plan, it would require that federal agency decisions, such as wave energy licenses affecting state waters, be consistent with that plan under the Coastal Zone Management Act (CZMA) (Crane 2006).

1.4. Oregon’s Ocean Environment

The specific resources managed off Oregon’s coast are vast.  Oregon’s near-shore environment is characterized by a variety of habitat types including rocky intertidal zones, soft sandy bottoms, kelp-beds, and rocky-reef habitats (ODFW 2005).  Each of these habitats supports many species of invertebrates, fish, and marine mammals, some of which are unique only to particular habitat types.  For example, most rockfish inhabit rocky-reef areas while Oregon Dungeness crab and species of flounder and other flatfish are generally found in sandy bottom areas (ODFW 2005).  Oregon’s near-shore is also inhabited by pacific salmon and other migratory fish.  This assemblage supports populations of marine mammals including California sea lions, porpoises, and harbor seals (ODFW 2005).  Several species of whales also transit through Oregon’s ocean including gray whales, which pass through during their annual migrations from Alaska to Baja Mexico (ibid).

It has been difficult to evaluate what impact wave energy development might have on this ecosystem largely because these technologies have yet to be evaluated in that environment.  To address this uncertainty, Oregon State University hosted the Ecological Effects Workshop in October of 2007 that convened prominent scientists to identify potential concerns and develop a research agenda to addresses each in turn.  The outcomes identified several potential issues, including impacts to coastal sediment transport; collisions between wave energy devices and large marine animals such as gray whales; changes in trophic structure resulting from growth of the fouling community on hard structures; introduction of chemicals (anti-fouling paints; hydraulic fluid); introduction of electro-magnetic fields from electricity transmission; generation of new acoustic signatures (sound); and attraction of marine organisms to navigational safety lights (McMurray 2007).  While each of these impacts can be considered individually, the workshop underscored the need to assess their cumulative effect, especially as they relate to scale and duration of wave energy developments (McMurray 2007).  Overall, the workshop provided a starting point for monitoring wave energy developments and posited important questions to consider during evaluation. 

1.5. Existing Ocean Uses

Oregon’s near-shore ecosystem also underpins its commercial and recreational fisheries. According to a 2006 report issued by NOAA National Marine Fisheries Service (NMFS), commercial landings in Oregon have been valued at nearly $1.1 billion (NOAA 2006) with fisheries for Oregon Dungeness crab, pink shrimp and albacore tuna comprising the three most valued landings in 2008, according to the Oregon Department of Fish and Wildlife (ODFW 2008).  Recreational fisheries are more difficult to value because landings are not sold on the wholesale market.  However, the 2006 NMFS report indicates that this sector provided more than $250 million to Oregon’s economy as a result of drawing in customers for charter boat operations who then patron lodges, restaurants, bait shops and other local business (NOAA 2006).
 In the time since wave energy development proposals began, three fishing groups have formed to participate in related public processes.  These include the Southern Oregon Ocean Resource Council (SOORC), Fishermen Involved in Natural Energy (FINE), and Fisherman Advisory Committee for Tillamook (FACT).  These groups broadly represent commercial and non-commercial (recreational and charter) fishing industries by gear-type from the southern, central, and northern regions of Oregon’s coast, respectively (OWET 2009).  

Similarly, non-extractive recreational users including surfers, sea kayakers, scuba divers, and general beach visitors are active along Oregon’s coast.  There is also poor information about these user groups but a recent study looking at the health risks of ocean users estimated that active surfers spent more than 70 days a year in Oregon’s surf (Stone et al. 2008).  Another indicator of recreational use is membership to recreational groups.  Surfrider Foundation, a nonprofit organization that represents surfers and other ocean recreational users, has more than 600 active members and maintains a network more than twice that through several chapters in the state (Gates, G., personal communication, May 17, 2009).  Anecdotally, Oregon also has dozens of surfing and recreational outfitting shops but at the time of this writing no formal data could be found.

1.6. A Need to Understand Political Context:

Understanding the political context of marine spatial planning issues is important for any number of steps in the policy process.  Unfortunately, it can also be somewhat of an afterthought following months or even years of careful environmental or economic assessment which can be undermined by any number of political missteps.  More importantly for managers, the difference between managing the implementation stage of a project or policy carefully or carelessly can impact the amount of time, money and ultimately, success of any marine policy effort. 

Perhaps the most lasting example of this is the 1969 oil blow out from Union Oil’s Platform A in California’s Santa Barbara Channel that send images of once pristine beaches covered in crude oil and dying marine life across televisions around the country.  Despite the grave ecological consequences, the most enduring legacy of the disaster was perhaps the wave of public opposition that levied decades of political and legal obstacles against drilling off the west coast of the United States (Smith 2002).  More recently, energy development of a different kind has been embroiled with opposition to the sitting of wind turbines in the Nantucket Sound off Cape Cod, Massachusetts.  Since its proposal in 2001, project developers have fought several lawsuits that were filed in opposition to the project (Firestone et al. 2004) and have only recently received final approval from MMS in 2009.

There is a wealth of literature reflecting these types of examples and underscore the importance of managing public processes in marine resource management, but note the inadequacy of many project managers to successfully do so (Barndt, 1998; Johnson and Dagg 2003; Klein et al 2007; Guénette and Alder, 2007; Flannery and O´ Cinne´ide 2008; Plasman 2008; Pomeroy and Douvere 2008). As an alternative to relying on trial and error, a more proactive approach is to conduct a stakeholder analysis as a starting point for developing strategies to manage the political landscape.  Also known as political mapping, this effort can be particularly useful to managers by highlighting potential barriers to implementation based on the beliefs and influence of particular groups involved, and identifying opportunities to build consensus.  

For example, Weible (2007) used an Advocacy Coalition Framework to conduct this type of analysis on California’s effort to establish marine reserves.  In it, he explains that California’s initial effort in 1999 failed largely because of public protest.  However, what is particularly useful about that study is not that it simply points out the failure of a top down approach – a common shortcoming of many studies – but also how particular beliefs among some stakeholders led to the formation of a ‘pro-mpa’ coalition and an ‘anti-mpa’ coalition, which polarized the MPA issue.  Also useful to managers, the study identifies particular venues where these coalitions attempted to influence policy decisions and the types of resources used to pursue those strategies.  Weible (2007) closes by underscoring areas where polarization between groups could be minimized.
In an effort to avoid similar policy failures, this study has mapped the political context of wave energy development in Oregon. Specifically, this study identifies who is involved in Oregon wave energy development, what they believe, and who they work with or oppose in efforts to shape policy decision.  In doing so, this study maps policy areas that will inhibit or facilitate wave energy development among the stakeholder groups involved, illustrates specific strategies employed, and identifies key venues where they attempt to influence decision-making.  As a theoretical foundation, this study uses an Advocacy Coalition Framework (ACF).

Chapter 2: Methods

2.1. Theoretical Foundations:

Overview: For a stakeholder analysis of wave energy development off the Oregon coast, this study begins with the simple premise that the subsystem is the most important unit of analysis when attempting to understand or explain policy decisions.  This concept was developed by the originators of the ACF, Sabatier and Jenkins-Smith, who define the subsystem as a set of policy participants or actors attempting to influence a specific issue within distinct political and geographic boundaries (Sabatier and Jenkins-Smith 1999). Barring an external impact – influence from another subsystem, economic changes, major elections, etc – ACF assumes that policy decisions or outcomes tend to reflect the beliefs of the most influential actors about the nature of a problem and the appropriate solutions.  Overall, these assumptions apply best to a mature subsystem, or a period of 10 years or more, during which time a full-policy cycle can occur, i.e., formation, implementation, evaluation, and reformation (Sabatier and Weible 2007).  Short of this, a young or nascent subsystem will likely undergo additional change.

 Policy Actors: The ACF expands from traditional notions of actors (interests groups, politicians, and government agencies) to include 1) journalist, researchers, and policy analysts and; 2) all levels of government since there is opportunity for substantial liberty of policy interpretation within the bureaucratic hierarchy (Sabatier and Jenkins-Smith 1999).  Perhaps more importantly, the ACF sees these actors as motivated by normative beliefs, rather than what is simply rational or based on selfish interests. 

Belief Systems:  These beliefs can be thought of as a three-tired system.  Deep core beliefs are the most independent beliefs of an actor, carry with it normative beliefs about right and wrong, and can generally be measured by political ideology (Sabatier and Weible 2007).  Policy core beliefs are more substantive in nature and focus primarily on value systems or application of deep-core beliefs to policy problems and solutions.  For example, supporting wave energy development for the creation of jobs is one policy core belief, while supporting development to combat climate change is another.  These types of beliefs can change, but do so over a span of years or more.  Secondary aspects focus on immediate policy options such as locating a proposed wave energy development in ‘location A’ versus ‘location B’ and are more likely to change given a turn of events (Sabatier and Jenkins-Smith 1999).  Cumulatively, it is important to note that deep core beliefs are the most fundamental of all, and have influence over an individual’s policy core belief.  Likewise, policy core beliefs will influence secondary aspects as events change.

Coalitions:  The ACF predicts that actors will attempt to ally with others who share similar beliefs and in doing this, can increase their collective influence over policy. Weible and Sabatier (2005) indicate that ally networks will tend come about when two or more participants share similar policy core beliefs and can be used to identify coalition members (Weible and Sabatier, 2005). Similarly, opponent networks tend to arise among actors with different policy beliefs and can be used to identify who actors view as opposing coalitions.  Weible (2008b) suggests that coalitions also have ‘principle actors’ who remain at the coalition’ core with connections to most members, while ‘auxiliary actors’ are party to the coalition from a periphery and may only be connected by one or two principle actors.  Identifying coalitions is particular useful for political mapping because it can indicate which issues tend to bring policy actors together or create conflict.  This is especially useful in the early stages of a subsystem, such as wave energy development, because it can inform managers of opportunities for building consensus or areas for potential division, and help them form appropriate strategies to move implementation forward.

Technical Information:  It is also useful to look at the role of technical information, or science, in the context of wave energy because forthcoming studies will provide insight into the feasibility of wave energy technology and its impacts on the local environment and existing users.   Because it is useful for managers to know what role this may play in shaping the political landscape we will refer back to the ACF, which offers three functional roles of technical information.  These include: 1) learning, which shapes actors policy beliefs; 2) political, in which information is selectively chosen to legitimize a policy position; and 3) instrumental, which seeks to reduce uncertainty about problems and offer rational solutions (Weible 2008b).  These functions are important because they may offer insights into the presence of an adversarial subsystem, which tends to have two or more opposing coalitions competing for hegemony, or a collaborative or cooperative subsystem, in which there are two or more coalitions with contrasting beliefs, but who attempt to cooperate with one another (Weible 2008b).  Relative to information, adversarial subsystems tend to have high political use of technical information, while cooperative subsystems tend to use technical information instrumentally in order to solve problems and reduce uncertainty (Weible 2008b).  To apply this framework to wave energy development, this study uses two primary research methods described below, including a set of in-person interviews followed by a closed-ended survey.

2.2. Semi-Structured Interviews:

Qualitative data was collected during 14 interviews between September 12, 2008 and February 2, 2009.  Interview informants were identified through several methods beginning with known contacts of Oregon Sea Grant extension agents and organizational representatives in attendance during public meetings on wave energy development.  Using these initial contacts, other informants were identified using a snowball referral method (Berg 2004).  Informants represented actors from  federal (2), state (2), and local (1) governments, electric utilities (1), wave energy developers (1), energy consultants (1), recreational users (1), commercial fishing (1), conservation (1), scientists (1), engineers (1), and media (1).  15 representatives were identified for interviews, but two failed to respond to requests after several attempts: one from the federal government and another from the media.  An alternate media contact agreed to an interview but no secondary choice was available for the particular federal agency identified.  The non-response from government is likely explained by the jurisdictional conflict between two federal agencies, which may have precluded information exchange with an unknown researcher.
Each interview used a semi-structured format (Robinson 1993), and were guided by a seven-question interview schedule
 that was provided to informants prior to meeting.  The purpose of the interviews was to develop a contextual understanding of the subsystem and generate a sample for the closed-ended survey that was administered later in this study.  For these reasons, inter-code reliability was not tested.  Of the 14 interviews, half (7) were conducted in-person at a location chosen by informants and the other half (7) conducted over the phone for reasons of convenience to either the researcher or informant.  All interviews were digitally recorded and then transferred to a personal computer for transcription.  Interview lengths ranged from 15 minutes to just under two hours, with most lasting approximately one hour.  After transcription, interviews were numbered and then reclassified so that all interview responses were referenced by interview question, e.g., all responses to question one where referenced in one document, with responses to question two in another document, and so forth.  Response data was then open-coded to created a list of unique response categories.

2.3. Closed-ended Surveys:

Quantitative data was collected through a mail-in survey (Appendix A) that was sent to 352 individuals.  The sample included individuals identified by interview informants, but also included those who attended conferences and public meetings related to wave energy development in Oregon.  When possible, the sample included co-workers, and supervisors to the above list.  The first mailing was sent on March 15, 2009 followed by a second mailing four weeks later similar to Salant and Dillman’s (1994) surveying protocol.  Accounting for undelivered surveys, (n=25) the overall response rate for this survey was 51% (n=168), though, a random sample of non-respondents was not drawn to check for response bias given the limited timeframe for this study.  Survey data was then coded into a database and analyzed using the Statistical Package for Social Science (SPSS) software program.

The survey contained the four following sections: Section I, Ocean Spatial Management; Section II, Networks; Section III, General Attitudes; and Section IV, Background Information.  Section I borrows largely from the survey instrument administered by Weible (2007), but was also refined to reflect preliminary results from interview data that revealed concepts of: phased-development of wave energy development, concerns about impacts to the environment and existing ocean users, opportunities for stakeholder participation in decision-making, and best reasons for developing wave energy.  Section II also borrows from Weible (2007) by asking respondents to choose two organizations from a list of 17 to answer seven network questions.  Deep-core beliefs about environmental values, the role of science in decision-making, and conflict resolution were measured in Section III.  Environmental values were measured with Dunlap and Van Liere’s (1978) revised six-question New Ecological Paradigm scale used by Pierce et al (1992), with science and conflict resolution questions measured by questions in Weible (2007​).  The latter study also provided the basis for questions in Section IV, which emphasizes general demographic characteristics including age, income, education, and political ideology.
Chapter 4: Results

Survey respondents self-identified from a list of 17 organizational group types,
 seven of which were collapsed into categories based on similar occupational affiliation so that samples could be increased (n( 5) for statistical analysis. This included Port/Harbor Masters/Directors (n=2) that were recoded as local government, while environmental consultants (n=2), energy consultants (n=1), natural scientists (n=3), and engineers (n=5) were all recoded as ‘technical experts’. When possible, responses identified as ‘other’ were recoded into one of the 10 categories based on occupational affiliation.  For example electrical union workers were recoded with wave energy developers into ‘energy industry.’  In total, this analysis was conducted using the following categories of policy actors: federal government (n=5), state government (32) technical experts (n=11), conservation (n=6), local government  (n=18), commercial fishing (n=27), recreational fishing (n=12), media (n=6), and the energy industry (n=17).

4.1. Actor Beliefs:

Respondents were asked “How much do you agree or disagree with the following statements concerning wave energy development along the Oregon coast” and then asked to respond to a series of statements on a Likert scale from 1 = Strongly Disagree to 5 = Strongly Agree.  Means for each of these statements were calculated and presented in Tables 1-4.  Table 1 presents results from questions measuring general support for wave energy development, while Table 2 presents results from questions measuring what it means to develop wave energy correctly.  Table 3 presents results from question asking about the best reason to develop wave energy, the utility of science and local preferences, and best practices for resolving conflicts.  Table 4 shows results from questions aimed at Deep-Core beliefs, including political ideology, and conservation values.

Comparison among actors’ beliefs in tables 1-4 were analyzed using a one-way analysis of variance (ANOVA).  Differences among groups were determined if the F-ratio was significant at a 95% confidence interval (p<.05), while the effect size (Eta) was used to indicate the strength of the differences among groups.  If the F-ratio was not significant, no further analysis was conducted.  If the F-ratio was significant, a post-hoc test was conducted to determine specific differences between groups using LSD or Tahame’s T2 tests for equal or unequal variances, respectively, which was determined by a Levene’s test. These post-hoc tests are generally more liberal than others such as Sheffe’s and allow for greater variances in samples, but was necessary to account for the small sample sizes (n(5) used in this analysis.  Statistical significance between groups is denoted in the tables by subscripts so that two groups with the same letter are statistically different at a 95% confidence interval (p≤.05).  Lower case subscripts (abc) denote significant differences assuming equal variances (LSD), while capitalized subscripts (ABC) denote significant differences assuming unequal variances (Tahame’s T2).  

4.1.1. Secondary Beliefs: Phased Development (Table 1):
The first question in Table 1 asked representatives to respond to the statement “Wave energy should be developed along the Oregon’s coast.”  Overall, most respondents indicate some degree of support for developing wave energy along Oregon’s Coast (total mean=3.7).  Those who agree most with the statement are representatives from the energy industry (mean = 4.2), electric utilities (4.3), and media (4.3), followed by representatives from state government (3.9), local government (4.0) and technical experts (4.0).  Fishing and conservation groups indicate less overall support (means ≤ 3.1).  Statistically, commercial and recreational fishing differ significantly (p≤.05) from the stronger supporters of wave energy development, while conservation only differs significantly with representatives from electric utilities.   The next question prompt, “I would be supportive of wave energy if there was a stronger focus on doing it correctly,” elicited strongest agreement among recreational users (mean = 4.7), and representatives from conservation (4.6) and media (4.5).  Overall, most groups generally agreed with the statement (total mean = 4.2) and did not significantly differ from each other. (p = .495).   

Respondents were also given the prompt: “Prove wave energy technology in laboratories not in Oregon’s ocean.”  Most respondents disagreed with the statement (total mean = 2.9) with federal and state governments (mean = 2.4), and recreational users (2.4) least supportive. Media and technical experts also indicate some disagreement with this prompt (mean < 3.0) but overall differences between groups are not significant (p=.562).  The next prompt, which states: “Test wave energy through monitored experimental projects in Oregon’s ocean,” also shows general support (total mean = 4.3) by most groups.  The statement, “Expand to commercial scale if experimental projects meet expectations” was well received by most groups, with notable exceptions (total mean = 3.9).  Energy industry and electric utility representatives (mean = 4.5) agreed most strongly with the statement, followed by representatives from state government (4.3), media (4.3), local government, conservation and technical experts (4.2).  Least supportive of this concept were commercial fishing (3.2) and recreational users (3.1). 

In general, the results in Table 1 indicate differences among groups for on development of wave energy. Commercial fishing, recreational fishing, recreational users, and conservations groups are least supportive of developing wave energy generally, while respondents from state government, the energy industry and electric utilities are the stronger supporters.  There was consensus between all groups for testing wave energy in the ocean, but disagreement about expanding those projects to commercial scale if they meet expectations.  Most notably commercial fishing and recreational users were the least supportive of this concept. 

4.1.2. Secondary Beliefs: Concern for Impacts (Table 2):
Table 2 shows differences among groups concerning impacts to the environment and existing ocean users and the degree of public participation that should be allowed.  For example, responses varied on the first prompt: “Ensure there are no environmental impacts” with strongest agreement from conservation (mean = 4.7), federal government (mean = 4.4), media (4.3) and both fishing groups (4.3), while less agreement came from local government (3.5), state government (3.2), electric utilities (3.2) and technical experts (2.9).  Similarly, the prompt “Minimize environmental impacts but do not let them block wave energy as a potential source of wave energy” between electric utilities (4.3) and local government (mean = 4.1) who were in strongest agreement and differed with commercial fishing (2.4), recreational fishing (2.8), recreational users (2.8) and conservation (2.3) who generally disagreed with the prompt.  
Similarly, fishing groups (commercial 4.5; recreational 4.3) and recreational users (4.4) agreed most with the prompt, “Ensure no negative impacts to existing ocean users,” which differed (p ≤ .05) with responses from most other groups.  The last two prompts of this section looked at public participation.  The first states: “Require wave energy projects to have unanimous support of all affected groups.”  Most agreement came from commercial fishing (4.1), recreational fishing (3.8) and recreational users (3.8).  These groups differ (p ≤ .05) with all other groups including media (1.8), state government (1.9), and federal government and conservation (2.2).  The second prompt states “Allow affected to participate but do not let them block wave energy as a potential source of renewable energy.”  Again, fishing groups (commercial 2.3; recreational 2.1) and recreational users (2.7) disagreed with the prompt and deferred with many groups including state government (3.9) energy industry (3.7), media and electric utilities (3.8).  

Overall, there are differences among groups regarding how to address potential impacts to the environment and existing users, and what level of consensus must be achieved.  Addressing environmental impacts separates two types of respondents; those who favor no impacts, (conservation, recreational users, and fishing groups) and those who favor minimizing but not letting them prevent development. Similarly, commercial fishing, recreational fishing, and to some extent, recreational users, tend to share similar beliefs about impacts to existing users and how much participation should be accommodated in decision making.  
4.1.3. Policy Core Beliefs (Table 3):
Table 3 presents response means from question prompt on best reasons for developing wave energy, and questions on views of science and the role of local preferences.  The first prompt reads: “achieving energy independence for the coast of Oregon” indicate differences between federal government, conservation, technical experts and media (means ≥ 4.0) who generally agree and recreational fishing and electric utilities who generally do not (means ≤ 2.8) agree with the statement.  The prompt reading “Achieving energy independence for all Oregon” indicates similar divides.  The third prompt: “Combating climate change” indicates a divide between those who generally agree, including conservation (4.8), media (4.5), and state government (4.3), and those who do not, including both fishing groups (commercial 2.9; recreational 1.8) and electric utilities (2.9).   A third prompt “Creating new jobs on the coast” has general agreement (total = 3.9) in support of the statement.  The last prompt, “Oregon becoming a leader in renewable energy” indicates similar divides between fishing groups (commercial 2.8; recreational 2.3) and all other groups who, with the exception of electric utilities and recreational users, had means > 4.0. 

Looking at natural resource management more generally, beliefs about science and the role of local preferences were measured using several prompts.  The first prompt states, “scientific methods provide the best technique for understanding the natural world.”  Respondents from the federal government (5.0) and technical experts (4.7) agree most strongly, followed by electric utilities and state government (4.2).  Less supportive, were commercial fishing (3.3) recreational fishing (3.8) and local government (3.8) all of whom differ with at least one of the supportive groups.  There is a similar difference between groups on the following prompt: “Scientific experts often look for data which supports their own personal values.”  Strongest agreement came from commercial (4.4) and recreational (4.6) fishing groups, and differed significantly from state government (2.7), technical experts (2.7), and conservation (2.2).   

The last two prompts look at local preferences and consensus-oriented efforts.  The first reads “Local preferences should ultimately prevail, even when they conflict with the judgment of scientific experts,” and indicates some differences between groups.  For example, local government (3.4) commercial fishing (3.3) and recreational fishing (3.8) agree most with the compared to state government (1.9) and conservation (1.5).  The final prompt states, “The best strategy for resolving environmental issues is consensus-based negotiations among stakeholders, including agencies and scientists.  There was wide agreement among groups on this question with the exception of conservation (2.5).

Generally, results presented in Table 3 suggest that creating jobs is an important reason for developing wave energy.  However, on achieving energy independence for the coast, Oregon becoming a leader in renewable energy, and most notably, combating climate change, there is more disagreement between groups.  Similarly, differences occurred between groups on the validity of science in the face of local preferences, but not on consensus-based negotiations, which had general support among most groups.

4.1.4. Deep Core Beliefs (Table 4):
Table 4 presents response means from questions aimed at understanding more general belief systems including political ideology, conservation ethics, role of science, and best ways to resolve conflict.  Ideological means were based on responses to the question: “On domestic policy issues, would you consider yourself to be 1 = Very liberal to 5 = Very conservative.  For consistency with environmental values note below, responses were reverse coded with 5 = Very liberal and 1 = Very conservative.  Generally, most groups indicate that they were moderate to liberal (total mean = 3.3) where local government commercial fishing (2.7), recreational fishing (2.4) and recreational users (2.7) tend to be more conservative.  More liberal groups include conservation (4.0), media and state government (3.7) and the energy industry (3.6).  

“Biocentric” and “anthropocentric” values were computed into a scale (Cronbach’s) Alpha = .775) based on six questions
 from the New Ecological Paradigm (NEP).  Anthropogenic questions (2, 4, and 6) were reverse coded so that 1 = Strong ‘anthropogenic values,’ and 5 = Strong “biocentric” values.  In general, most groups lean towards biocentric values.  Strongest values were among conservation (4.7), federal government and media (4.0) state government (3.9) and recreational user (3.8) groups.  More moderate views were held among local government and commercial fishing (3.3), electric utilities (3.2) and recreational fishing (3.0).  

Overall, groups could be categorized as more liberal and biocentric or more conservative and less biocentric.  The former category includes federal and state government, conservation, technical experts, the energy industry and media, while local government, commercial fishing, and recreational fishing tend to make up the more conservative group.

4.1.5. Belief Summary:
In summary, there is a mix of support for phased development of wave energy among policy actors.  One the one hand, there are those who support developing wave energy and, in general, are less concerned for potential impacts and tend to have lower expectations for public participation in decision-making.  These beliefs are strongest among state and local government, electric utilities, technical experts, media and the energy industry.  However, these groups tend to split on reasons to develop wave energy, with local government and electric utilities citing job creation and, to some extend, energy independence.  These actors are also more conservative and anthropogenic.  Conversely other actors supportive of development indicate global climate change as the best reason to develop wave energy and tent to be more biocentric and liberal.

There is another set of actors, including conservation and recreational fishing who to tend to be more skeptical of wave energy overall, but are supportive of testing the technology and expanding to commercial scale if the project meets expectations.  And then there is a set of tertiary actors – commercial fishing and recreational users – who tend to only support testing wave energy.  Barring conservation, these latter actors have high concern for environmental and user impacts and tend to have greater expectations for participation in decision-making.  These actors are generally less supportive of science, especially if it conflicts with local preferences, and tend to be more conservative and anthropogenic.  On these latter issues, these actors are in the company of local government, and to some extent, electric utilities.
4.2. Networks:

Tables 5 through 11 present frequencies of responses to survey questions used to identify networks among policy actors based on respondents selection of two items from the list of 17 groups listed in the beginning of this chapter.  Each table presents the number of respondents by group affiliation and the total number of responses provided.  Because there were two items for each question, the number of responses for each question could be twice that of the individuals listed per group.  For example, if there are 32 survey respondents from the state government, a possible 64 responses could be given from that group for each question.   Frequencies were calculated using the total responses for each question.

4.2.1. Ally Networks (Table 5):
The first question asked respondents to identify organizations “You regard as allies and/or seek to coordinate with on important wave energy issues.”  Frequencies (listed in Table 6) were calculated from the total responses provided.  The most apparent ally network is among coastal groups.  For example, local government and commercial fishing, for example, cite each other 31% and 37% of the time respectively.  Similarly, recreational fishing cites commercial fishing and local government in 42% and 20% of responses.  A second, less defined network exists among state and federal government, conservation, technical experts, and possibly, the energy industry.  For example, federal government officials cite state government 40% of the time, while state government officials cite the federal government 23% of the time.  Among conservation responses, technical experts are most frequently cited (42%), followed by state (17%) and federal (17%) governments.  Similarly, technical experts cite state government (25%) and conservation (19%) most frequently, while energy industry responses cite technical experts (34%) most frequently, followed by state government (14%).  Lastly, there is a third set of actors who do not fit with either network.  For example, electric utility responses indicate local (27%) but also state (23%) governments as allies followed by the energy industry (14%).  Media also cites local government (33%) as an ally, but also technical experts (25%) and electric utilities (17%) most frequently.  And finally, recreational users tend not cite any other actors as allies except for themselves.

Overall these results indicate one distinct ally network among local government and fishing groups and perhaps another more loosely affiliated network among federal and state governments, and possibly conservation and technical experts.  But there other actors who tend to cite either networks or none at all.

4.2.2. Opponent Networks (Table 6):
To assess opponent networks, respondents were asked to indicate two groups or organizations who they “frequently disagree with on wave energy issues.”  Results presented in Table 6 indicate three general networks.  The first indicates that the energy industry is widely viewed as an opponent by nearly all actors.  Most frequent responses came from commercial fishing and recreational users at 39% and 40%, respectively.  Similarly, some members of this network also cite technical experts as opponents.

A second network cites federal and state governments as opponents most frequently.  The federal government was cited by commercial and recreational fishing (24% each) followed by electric utilities and media at 18% and 17%.   Similarly, recreational fishing responses cite state government 29% of the time, but this decreases among commercial fishing (14%) and even lower among other groups.  A third networks cites local government and ocean users as opponents.  This is most pronounced among responses from technical experts (38%) and state government (26%) who cite commercial fishing as an opponent.  Similarly, 20% of federal government and conservation responses indicated recreational fishing as an opponent.  Conservation also includes local government as an opponent in 30% of responses.  

In general, these responses are consistent with ally networks in that one ally network tends to site another as opponents and vice versa.  There are two notable exceptions to this, however.  First, there is a general view among most actors that the energy industry is an opponent, and two, there is a set of actors (electric utilities, media, recreational users) who don’t fit into one network particularly well. 

4.2.3. Information Networks (Table 7):
Looking at information sources, respondents were also asked who they “have relied on heavily for information or advice on wave energy issues.”  Results from this question are presented in Table 7 and suggest three important sources of information.  The first indicates that the energy industry is the most relied upon source of information with nearly all actors citing it frequently.  For example, 32% of state government responses cite the energy industry as a source of information as do local government (38%), electric utilities, (48%) and conservation (65%).  A second major source of information are electric utilities who are cited almost as frequently as the energy industry.  Local government is a third source, which is cited in 25% of federal government and 20% of state government responses.

Overall, these results show that the energy industry is the primary source of information for actors, followed by electric utilities and local government.  However, actors also tend to distinguish these sources of information as trustworthy as shown in Table 8.
4.2.4. Trusted Information Networks (Table 8):
Actors tend to cite different sources than above when asked to indicate organizations  “You regard as a trusted source of new information on important wave energy issues.”  Responses in Table 8 show that technical experts are the most frequently cited group by nearly all actors, including the energy industry (71%), media (70%) and conservation groups (50%).  These were closely followed by responses from local government (47%), electric utility (43%), and state government (41%), as well as recreational user (36%), commercial fishing (34%), and recreational fishing (23%) groups.  There is also some indication that sources of trusted information follow the ally and opponents networks.  For example, state government is cited by 17% of conservation respondents while 35% of technical experts cite the federal government as a trusted source of information.  Similarly, local government is frequently cited by commercial (36%) and recreational (27%) fishing groups.  In general, results from Table 8 indicate that actors trust information coming from technical experts as well as their allies.

4.2.5. Untrustworthy Information Networks (Table 9):
Response frequencies from the prompt: “You would regard as an untrustworthy source of new information on important wave energy issues,” are presented in Table 9 and suggest two overall patterns.  The first indicates that untrustworthy information sources follow opponent networks drawn from Table 6.  For example, responses from state government (22%) technical experts (22%) and electric utility (19%) cite commercial fishing as an untrustworthy source of information, while responses from technical experts (22%) identify recreational fishing.  Conversely, federal and state government are cited frequently by both fishing groups, electric utilities, and media groups as sources of untrustworthy information.  Specifically, 18% of commercial and 17% of recreational fishing responses cite the federal and state government as untrustworthy sources of information, respectively.

However, there is also a second pattern of responses that tends to transcend ally and opponent networks and cites the energy industry as a source of untrustworthy information by all actors.  Most frequent responses came from media (60%) and conservation (55%) groups, but also includes responses from recreational users (41%), commercial (40%) and recreational fishing (21%) and federal (29%), state (20%) and local (15%) governments.  Technical experts and media are also considered sources of untrustworthy information but to a lesser degree than the energy industry.  Overall, these results suggest that sources of untrustworthy information tend to follow opponent networks, but also indicate the energy industry is considered 
an untrustworthy source of information by all actors.

4.2.6. Additional Resources (Table 10):
Table 10 presents response frequencies from a question asking respondents who “would be helpful to you if they had additional resources (limited resources having hindered their abilities).”  Three patterns are broadly identified, two of which reflect ally and opponent networks identified above and another among most actors who cite technical experts as helpful if they had additional resources.  State government was cited in responses from federal government (56%), recreational users (22%), conservation (20%) technical experts (20%), and the energy industry (15%) with very limited or no responses from local government, commercial and recreational fishing groups.  Similarly, local government was commonly cited in responses from commercial (35%) and recreational (42%) fishing, media (50%), electric utilities (25%) and energy industry (19%) as being helpful if with additional resources.  While those figures generally mirror ally and opponent networks, a third pattern indicates more commonality among all actors.  Specifically, technical experts were commonly cited in responses from conservation (50%), electric utilities (44%), as well as from local government (30%), recreational users (26%), and fishing (23% each) groups.

4.2.7. Most Influential (Table 11):
The last network question asks respondents who is “most important or influential regarding wave energy policy in Oregon.”  Frequencies presented in Table 12 indicate that nearly all actors view the state government as most influential citing that group between 30% and 45% of the time.  To a lesser extent, the federal government was also cited as most influential, while a third pattern of responses cites technical experts as the most influential with frequent responses from media (30%), conservation (27%), and the energy industry (20%).

4.2.8. Network Summary:
Overall, results from network questions indicate several patterns.  The first indicates the presence of ally and opponent networks.  This consists of one ally network among local government and both fishing groups with another among federal and state governments, conservation and technical experts.  Moreover, these two networks tend to view the other as opponents.  However, the extent of this dichotomy is limited by other factors including, a set of tertiary actors who are more difficult to link with either network including electric utilities, the energy industry, media and recreational users.  These patterns generally hold on sources of information with trustworthy and untrustworthy sources of information following ally and opponent networks but less clear among tertiary actors with the exception that energy industry is considered the most untrustworthy by all actors while technical experts are generally considered trustworthy by all actors.  Similarly, actors cite allies as helpful if they had more information but also tend to agree on technical experts being more helpful with additional resources.  With these patterns in mind, this paper now turns to a more general discussion on the implications of these findings.
Chapter 5: Discussion

5.1. Coastal Coalition:

Comparing the ACF predictions with this study’s data on actor’s beliefs and network patterns, there is evidence of a coastal coalition among local government, commercial fishing, and recreational fishing.  This is suggested by these actors’ citation of each other in both the ally networks and sources of trusted information, but also in their tendency to have the same views of opponents and sources of untrustworthy information.  

However, what is unique about these findings is that they break with traditional ACF tenants in that coalition allies are not brought together by their policy core beliefs in this subsystem.  To the contrary, members of the coastal coalition diverge on many beliefs about wave energy, with local government generally in support of development while commercial and recreational fishing are generally not.  As one representative from the federal government put it there is a dichotomy within those communities. In fact, I have seen it. Where one group in a coastal community is all for this, they see this economic stimulus for their community. They want the power and the work that is going to come with these projects. And then you have the fisherman and others that live off the fishing industry, indirectly, processors, people that sell gear and things like that who are concerned, they don’t want anything that is going to get in the way of a successful fishing industry.  Overall, these actors are split on keys issues about wave energy and tend to only converge on their deep core values, which raises the question of why they consider each other allies.

A possible explanation for this discrepancy with the ACF premise for coalitions is an external impact from another subsystem.  Concurrent with efforts to develop wave energy off the Oregon coast has been an attempt by the state government to establish a network of marine reserves.  This process has been highly adversarial, involved many of same actors, and based on the interview data, has carried over into the wave energy subsystem.  As the commercial fishing representative put it: we kind of interchange those two issues when we talk about them. We say wave energy and marine reserves because they will both render parts of the ocean off access to the fishing industry. And that has cast the wave energy issue into a difficult light – because it came on the heels of reserves.  

On this issue, there is some indication that local government and the fishing groups are more aligned in their beliefs on marine reserves than wave energy, particularly about preventing harm to the fishing industry by positioning themselves to influence where marine reserves would be located.  This is noted by the conservation representative: I think that local government is trying to have local coastal communities, specifically the current ocean users, be the gatekeepers for what is protected and what isn’t protected in our ocean. The energy consultant put it more bluntly: I think [local governments] are concerned about protecting their constituents, you’ve got to understand where they are coming from.
There is also evidence that this siting issue carries over from marine reserves into wave energy development suggested by the commercial fishing representative: The reason those talks broke down with the crab fleet in Reedsport was because of location.  [Developers] came here with a box on a chart and said this is where we’re going…and it was right in the heart of our crab grounds... Even though local government is supportive of wave energy development, their effort to protect the fishing community by influencing siting of developments may make them an ally instead of a pro-wave energy opponent.  This is better illustrated by the local government representative: Our goal is to get it done in a thoughtful manner that taps into that very exciting renewable energy resource, but at the same time makes sure that we do not do unnecessary damage…[w]e don’t want people damaging our fisheries, which is, for our county, a $100m a year industry. And we are absolutely convinced that if we do the siting and the research correct, then we can essentially have our cake and eat it too. Overall, it may be that an alignment of beliefs on marine reserves underpins a coalition among local government and the fishing groups that carries over to wave energy, despite their differences in the latter subsystem. Had these issues been surveyed, it is likely that they would show greater policy core agreement among the coastal coalition actors.

5.2. Regional Coalition:

There is also tentative evidence of a coalition among more regional actors including federal and state government, and possibly conservation and technical experts. On beliefs, these actors agree on testing wave energy and then expanding to commercial scale if the projects meet expectations.  These actors tend to also have a higher tolerance for user impacts, but diverge in their tolerance of environmental impacts, with conservation most notably concerned with the latter.  Coalition actors also converge on policy core beliefs and are generally more supportive of science and less receptive to local preferences as an overriding consideration in decision-making.  They are also supportive of nearly all reasons to develop wave energy, but tend to converge most on promoting the technology to combat global change.  These actors also agree on deep core beliefs, which tend to be biocentric and politically liberal.  Judging from beliefs overall, these actors follow the ACF precepts about coalitions very closely, that is, they share similar beliefs about policy, which should underpin coordination patters aimed at influencing policy collectively.  

However, the network data provides only mixed support for this conclusion.  There is evidence that state and federal government view each other as allies with other evidence suggesting an ally network among conservation and technical experts. There is also considerable consensus among these actors that members of the coastal coalition are opponents and sources of untrustworthy information.  However, even though conservation and technical experts cite the governments as allies, this relationship is not reciprocated from federal and state government respondents - this indicates some limits to a regional coalition argument. 

Overall the data suggests a loosely coordinated coalition among regional actors.  On the one hand, these actors converge very closely on policy and deep core beliefs, and tend to uniformly view the coastal coalition as an opponent.  However, the ally network data indicates a lesser degree of coordination, which deviates from ACF predictions about coalition behavior.  Based on the ACF we would expect a stronger coordination network among these groups given that their beliefs align so well and, according to the ACF, should compel them to seek each other out to more effectively shape policy decisions that reflect their common beliefs.  The explanation for this discrepancy may also explain why there remains a set of tertiary actors in the wave energy subsystem that seem unaffiliated with either coalition.

5.3. Subsystem Nascence: Tertiary Actors
It is possible that the relatively nascent character of the wave energy subsystem may explain why the regional coalition is less cohesive than the coastal coalition and why there remain a number of actors, including the electric utilities, recreational users, and media who do not align with one coalition or another. As noted earlier in this paper, the ACF explains that a mature subsystem is one that typically has a stable distribution of power and tends to reflect the beliefs of the most powerful actors.  For this to have occurred, the ACF also notes that the subsystem must have undergone a full policy cycle, in which a policy has been formed, implemented, evaluated and then reformed, which usually takes a period of 10 or more years.  By most indications, the wave energy subsystem is relatively new and just entering the implementation phase.  Until this is complete, and the policy is evaluated in terms of job creation, the amount of renewable electricity supplied to the grid, and the severity of impacts determined, there are indications that some actors are holding more tepid positions.  

The interview data supports this proposition, as noted by the conservation representative: it is interesting that within the conservation community, you’ve got conservation groups that are normally focused on habitat, and fish, and [marine mammals]… and then you’ve got conservation groups that are focused on renewable energy and climate change. This is kind of where they interface and they aren’t exactly on the same page…There is a lot of work in progress to make sure that you are not pushing renewables faster than you know how the technology is going to impact the local ecosystem…I mean everybody says that the first whale that’s entangled and comes up on shore is the end of all of it… It will also be interesting to see if these [wave energy devices] hold up in the storms, if can they actually produce electricity, and in 5 years down the line how these [devices] effect fish populations because you have new habitat structure out there? I just don’t know... 

A similar response was given by the recreational user representative who suggests that, in the absence of a proven track record for this new technology, their support for a project is highly contingent upon ongoing evaluation: Obviously having really good study plans, research and monitoring, especially with some of these first projects, is really critical to informing future development… with a new technology it is absolutely critical to be doing the science, collecting data, and then be feeding that back in to future decisions.  Then you can determine if there is a need to modify the project, do mitigation, or even to remove the project, based on whatever factors might be documented…  Using the ACF lens, it holds that these actors may not need to identify allies or coordinate with other actors until they have a better idea of where they stand politically.  This may help explain why there are not more distinct coalitions that pull in these tertiary actors, such as the ‘pro’ and ‘anti’ mpa coalitions identified in the ACF analysis by Weible (2007).  

5.4. The Role of Information and Trust in an Emerging Subsystem
This data also indicates that evaluation of the technology is an important factor in shaping these actors’ policy positions. This is evident in most actors’ support for testing wave energy in the ocean, and by their citation of technical experts as the most trusted source of information and most useful if they had additional resources.  The need for testing and evaluation is best noted by the technical experts themselves: We have good guesses about the [types of impact] there might be but it is something that you don’t know until you actually test it and see what those effects are – wave energy engineer.  Similarly, a marine ecologist put it: the reality is that we need to get some these things in the water so that we can start some pilot [studies].  This view is even held among actors who are less supportive of wave energy, including commercial fishing: [W]e think at the end of the day you’ve got to put a few buoys in and try it to see whether our concerns are warranted.  Because right now we’re citing all the potential problems with wave energy [but] until we put some [devices] out there these are all just hypothetical.  So … let’s see who’s correct and see if this really is feasible and maybe it will go away.  And if it is feasible, then we have to figure out how to manage the impacts from phase 2, which is full commercial build-out. 

These passages indicate that more information is important for these actors, but it does not note how that information will be used.  Traditional ACF literature general holds that technical information will be filtered through an actor’s pre-existing beliefs and often used as political fodder to justify an actor’s policy position (Sabatier and Jenkins-Smith 1999).  Applying these assumptions to the above example, we could expect studies indicating severe ecological impacts to reinforce commercial fishermen’s skepticism of wave energy, or conversely, be dismissed as invalid if they suggest otherwise.  However, more recent literature from the ACF has pointed out that these assumptions apply best to adversarial subsystems and notes an alternative or instrumental use of technical information for reducing uncertainty and problem solving (Weible 2008b).  This latter use of technical information is more likely to take place in cooperative systems where actors may have opposing policy-beliefs but attempt to cooperate and identify decisions that are mutually palatable.

At the current time it may be too early to assess if policy decisions in the wave energy subsystem will be reached through a cooperative approach.  However, research into the success of approaches indicates that trust and fairness is one of the most significant predictors of agreement among interested parties (Leach and Sabatier 2005).  These findings are especially important recalling that the energy industry is considered the most untrustworthy source of information and most frequently cited opponent by all actors in the subsystem regardless of coalition alliance.  Interview data suggests more nuances to this finding and identifies two general experiences with wave energy developers among the fishing community, in particular. The first suggest a somewhat positive experience: the fishing industry’s first involvement with wave energy was in those meetings with the university which were constructive … They came down and said hey, we want to talk about this, this is what we’d like to do, let’s figure out how we can do this and minimize the impacts to the fishing industry recognizing that you have been a full-time user of that ocean real estate for decades and that the crab fishery is the most valuable fishery in Oregon. The second experience indicates a more adversarial experience between the fishing community and the private developers.
The private sector developers weren’t as flexible or forgiving, they came with a box on a chart and said this is where we’re going to put these wave buoys; now, let’s talk….and the fishermen really resented that approach. Further into the interview it becomes evident that this approach underpins a source of mistrust and perceived unfairness between the commercial fisherman and developers of this project: the last thing the fleet was hanging their hat on was the location… they could have got an agreement and sign off from the fleet if they’d had moved [the proposed development] further from shore into deeper waters, away from our grounds.  Then they had the area remapped from a bathymetric standpoint and said – “hey, wait a minute, the current site according to the charts is wrong and is actually deeper than what we thought it was… you said you wanted it in deeper water, it’s actually in deeper water right now.” An observation from the recreational user representative, who was generally supportive of the process, provides another point of reference about these particular talks: [they] were not perfect, and I think that some of the groups involved, especially the crabbers, would have a good point in saying that well, we think that some of this was a predetermined outcome, in terms of location. Judging from these passages, project siting may constitute a source of mistrust between commercial fishing and developers with specific emphasis on the procedure for finding a location agreeable to both fisherman and developers.
Overall, this evidence suggests that forthcoming studies will play a key role in shaping this emerging subsystem.  Precisely how that information is used will likely be influenced by the extent that the energy industry can prove itself trustworthy among subsystem actors.  To date, there are indications that private wave energy developers in particular, have had difficulty accomplishing this, while other evidence suggests that their university counterparts have been somewhat more successful.  These findings are important if promoters of development seek a cooperative approach to implementing wave energy.  However, literature on this topic also suggests that the success of a cooperative approach is a function of the presence of alternative venues where actors can influence decision-making (Leach and Sabatier 2005).

5.5. Resources: 

What is also useful about the ACF for political mapping is its identification of stakeholder resources, strategies, and venues where they attempt to influence decision-making.  This is particularly informative because the number of alternative venues that actors can influence decision-making may impact their commitment to a cooperative process, especially if it does not meet their objectives.
Beginning with resources, survey data indicates that most actors view the regional coalition as the most influential, with specific emphasis on the state government.  Overall this is consistent with interview data that has looked at the state government as both promoter of wave energy development but mediator of conflicts that have arisen, most notably in attempting to answer questions about local environmental impacts, and pre-empting potential conflicts over citing of wave energy developments through the fisheries mapping effort and Territorial Sea amendment process. When asked about most valuable resources, a variety of responses came up including funding, professional staff, legal resources, access to authority, ability to mobilize grassroot networks, trust, and public opinion.  

However, most actors view themselves as relatively under-resourced compared to other actors.  This is perhaps most evident among the commercial fishing community who tends to view themselves as under-funded and poorly understood.  As the commercial fishing representative described it: We recognize that we are out numbered, and out gunned, and out financed.  There is so much support coming out of the governor’s office and the legislature that sometimes we feel like we are backed into a corner ...  Similarly, the industry doesn’t see itself as able to as being able to overpower other actors in decision-making.  We don’t have the resources to steamroll anything.  This isn’t big oil money, big international funds.  Everything is kind of bootstrapped, public money.  We’re talking hundreds of millions of dollars, not hundreds of billions of dollars.  So even if there was something that you didn’t like, you wanted to push your way, the industry doesn’t have the kind of manpower to do that.  Overall, the particular resources and strategies utilities by policy-actors depended on the particular decision-making venue.  

5.6. Venues:

Interview informants identified several policy-making venues that they engaged in to shape decisions including developer driven working groups, the Ocean Policy Advisory Council (OPAC) working groups such as the Wave Energy Working Group, the Territorial Sea Plan Advisory Committee and Rule Making Advisory Committee.  Other venues include the state legislature, media, and to some extend, the U.S. Congress.  Most participants overwhelmingly cited the Reedsport Settlement Agreement process as their first venue for influence, which was one of the first developer facilitated working groups convened as part of the FERC licensing application process.  More broadly, actors also participate on the state’s advisory committees that provide stakeholder guidance for the state’s effort to incorporate wave energy development in theTerritorial Sea Plan.  Also steering that process will be information from the fisherman mapping effort and habitat mapping of Oregon’s Territorial Sea to identify ‘appropriate areas’ for wave energy development.  In general these venues may be characterized as ‘cooperative’ in nature since they tend to have goals for reaching consensus among most participants.  

However, alternative venues have also included political and legal realms such as the FERC permitting process and state legislature. For example, in 2007, a recreational user group filed ‘motions to intervene’ with FERC, to receive legal standing as an affected party in a proposal to develop a wave energy facility off the coast of Florence, OR (Stauffer 2007).  In another example, actors from the coastal coalition have attempted to codify concerns about the location of future wave energy development by ensuring that local government has some degree of ‘siting authority.’  For example, House Joint Memoriam 22, passed in the 2007 state legislative session, put forth language to amend the Federal Power Act to include provisions for ‘state and local government input’ in FERC licensing decisions.  More recently, in the 2009 legislative session, these efforts have intensified and attempted to amend existing state statues to empower local government with some degree of siting jurisdiction over Oregon’s Territorial Sea.

In short, available venues for influencing wave energy development range from settlement groups for specific developer proposals and state advisory groups aimed at amending current administrative rules, which in general, indicate a cooperative approach.   Yet, in other situations, some actors have had to take legal actions to gain access to these venues, while even other actors have taken more aggressive approaches in political venues in hopes of having their concerns addressed more directly through legislative enactment.  
5.7. Management Implications:

This study offers several points of interest for mangers of wave energy policy. First, there are indications of some degree of support for wave energy from many of the policy actors identified in this study.  This is particularly noted on the issue of testing wave energy in the ocean and is the greatest area of consensus among the actors identified in this study.  However, findings in this study also indicate that several actors are not ready to support the idea of expanding these test projects to commercial scale at this point in time.  For some actors, including recreational users and conservation, it seems that test results will have a significant influence on their support for larger scale operations, while other actors, including commercial fishermen such as crabbers, resist the idea because it will close traditional grounds.  Another key consideration is the notable mistrust that most actors have for the energy industry, and stands as significant barrier to implementing wave energy policy in a cooperative approach. 

Focusing on test projects that incorporate stakeholders in study designs and convene them to review the results, as well as, avoiding efforts that move directly towards commercial development can help mitigate these issues.  On the one hand these findings validate projects like the Reedsport Settlement Agreement where stakeholders were involved in developing study plans and basing future decisions on results using an adaptive management approach.  On the other hand, efforts by developers to skip to preliminary permit applications for a large-scale development are counter productive because they are perceived as jumping ahead, which does not help the strained relationship with the fishing community:  The Reedsport project… hasn’t even been built yet [and] already there are plans for a 200 buoy build-out starting the following year off of Coos Bay. Our sense is that’s like going from 0 to 60 in about 2 seconds flat especially with an unproven technology in a new arena. Maybe it would make more sense to slow it down a little bit and pace it. – Commercial fishing representative.  This is also an important consideration if the industry is trying to develop trust among actors who are tentative in their support for development, such as recreational users.  For example: In Reedsport they are looking at putting in 10 buoys and then studying the heck out of them and taking it from there. Whereas in Coos Bay [the developer] is… trying to get a license to install 200 buoys at once… Our comments are going …to say that at this point we do not fully understand the environmental effects of development and should not be moving forward with a full build out all at once.
  Another potential barrier to implementing wave energy policy is the issue of project location, which stands as an example of where the Reedsport Settlement Agreement fell short.  This point underscores the importance of the state’s effort to identify and avoid valuable fishing areas through its cooperative mapping effort, however, it is not clear to what extent this will alleviate concerns about project siting since the interview data also suggests that the historical ocean use of fishermen brings a sense of entitlement about being consulted on specific locations.  What does seem clear, is that the perceived inflexibility of project siting is closely related to the commercial fishing’s mistrust for the energy industry and is critical to keeping them engaged in cooperative venues, as they point out: If location is already predetermined then, you know, some people think there’s not a whole lot to talk about.  

The implications of this mistrust is important because, based on other studies, it will compel stakeholders to seek other venues to influence decision making, and can lead to a more adversarial subsystem as stakeholders take more aggressive approaches to ensure their needs are met.  Specifically, commercial fishing, who is closely allied with local governments have engaged political venues such as the state legislature and the U.S. Congress to address the siting issue and directly undercuts the cooperative approaches sought by managers.  In all, the major area of consensus among stakeholders is testing smaller wave energy projects and evaluating them through cooperative study designs.  Conversely, the greatest points of division are on project siting and efforts to develop commercial scale facilities without testing.

5.8. Limitations to this Study and Need for Future Research

The findings in this study have several limitations.  Paramount to these is that the wave energy subsystem will likely change as it transitions from a nascent to a mature system.  The implications are that the findings presented here will be short-lived for managers as events unfold and shape actor beliefs and their relationships with one another.  Because of the timing, some may argue that the ACF approach to this study is of limited utility because many of its assumptions are geared toward older, more stable subsystems.  However, this study posits that these findings are particularly useful for ACF precisely because the wave energy subsystem is nascent and offers a starting point for future research to track its evolution as it continues through the policy cycle.  

More specifically, this study has identified forthcoming technical information as a factor that will have a significant influence on both the beliefs and coordination patterns among policy actors.  Future studies that focus on these factors could provide useful insight on these relationships.  It would also be useful for future studies to focus what types of changes occur, relative to actor’s strategies and choice of venues to influence decision-making using quantitative comparison instead of only relying on qualitative methods like those used in this study.  Lastly, the findings presented in this study are limited only to the sample that was identified.  And while great attempts where taken to identify key actors in the wave energy subsystem, dedicating more time to this endeavor would only increase the validity of these results.

Conclusion

In conclusion, this study offers a stakeholder analysis using the Advocacy Coalition Framework.  This approach is particularly useful because in addition to identifying key policy actors and their beliefs, it also provides a framework through which researchers can identify networks among actors and their strategies for influencing decision-making.  In doing so, the ACF offers a lens to map areas of concensus and identify potential barriers so that policy makers can develop strategies to move implementation forward. 

Key findings found in this study include evidence of support for the idea of developing wave energy among most actors involved but differences in how that should occur.  At this point in time, developing small test projects that incorporate stakeholder input on location and study design will help foster a cooperative atmosphere and address a sentiment of mistrust for the energy industry.  Conversely, efforts by the energy industry to develop wave energy without the engagement of stakeholders, most notably on project location, and plans to move directly to commercial build-out will likely have the opposite effect and exacerbate perceptions that the energy industry is an opponent.  These considerations are important because building foundations of trust will be useful as wave energy policy transforms from a nascent to mature subsystem, as predicted by the ACF.  More specifically, there is evidence that technical information will play a significant role in shaping the beliefs of many actors who, as of yet, have not formed strong proponent or opponent views about wave energy.  According to the ACF, this will influence their coordination patterns and broader coalitioning behavior.

With this in mind, there are several limitations to this study including the impermanent nature of the wave energy subsystem, which constrain these result to the time of the study.  In fact, these findings must be considered in light of arguments that the ACF applies best to mature subsystems, which are at least a decade old, which raises the possibility that assumptions from this perspective may not apply to the young wave energy subsystem.  However, this paper argues that the ACF application to wave energy is particularly useful because it can compare its results to the findings of mature subsystem and better predict likely outcomes.  Applying the ACF to this study also provides a basis for conducting future research to better understand the relationship between technical information and actor beliefs, and emerging strategies and venues used by actor’s to influence decision-making.  In doing so, greater insight can be provided what factors shape subsystems as move through the policy cycle.

Tables

Table 1. Comparison of Secondary beliefs by Group Affiliation

	Support for Wave Energy
	Energy Industry
	Electric Utility
	Local Gov’t
	State Gov’t
	Technical Experts
	Media
	Federal Gov’t
	Rec.

User
	Conserv
	Rec.

Fishing
	Com. Fishing
	Total
	F
	p
	Eta

	(n)
	17
	13
	18
	32
	11
	6
	5
	14
	6
	12
	27
	
	
	
	

	Wave energy should be developed
	4.2ab
	4.3cde
	4.0fg
	3.9hi
	4.0j
	4.3kl
	3.4
	3.5
	3.1c
	3.1adfhk
	2.9begijl
	3.7
	3.13
	.001
	.42

	Test through experimental projects
	4.3
	4.3
	4.2
	4.5
	4.5
	4.2
	4.4
	3.9
	4.0
	4.7
	4.1
	4.3
	.87
	.562
	.24

	Expand to commercial 


	4.5A
	4.5B
	4.2
	4.3C
	4.2
	4.3
	3.8
	3.1
	4.2
	3.9
	3.2ABC
	3.9
	3.80
	.000
	.46


1. All numbers are means on a scale of 1 ‘strongly disagree’ to 5 ‘strongly agree’

2. Means with different subscripts in the same row are significant at p< .05 based on either LSD (abc) or Tahame’s T2 (ABC) post hoc tests

Table 2. Comparison of Secondary beliefs by Group Affiliation

	Developing wave energy correctly means:
	Energy Industry
	Electric Utility
	Local Gov’t
	State Gov’t
	Technical Experts
	Media
	Fed Gov’t
	Rec.

User
	Conserv
	Rec.

Fishing
	Com. Fishing
	Total
	F
	p
	Eta

	(n)
	17
	13
	18
	32
	11
	6
	5
	14
	6
	12
	27
	
	
	
	

	Ensure no environmental impacts


	3.9
	3.2
	3.5
	3.2A
	2.9
	4.3
	4.4
	4.0
	4.7A
	4.3
	4.3
	3.7
	 3.10
	.001
	.42

	Minimize environmental impacts


	3.7
	4.3AB
	4.1C
	3.6
	3.5
	3.3
	2.4
	2.4
	2.3
	2.8A
	2.4BC
	3.2
	3.85
	.000
	.46

	Ensure no user impacts


	3.2
	3.2
	3.2
	2.5ABC
	2.3DE
	3.2
	2.8
	4.4AD
	2.8
	4.3B
	4.5CE
	3.4
	3.12
	.000
	.56

	Require unanimous support of stakeholders
	2.6abc 
	2.3 def
	2.4ghi
	1.9jkl
	2.3mno
	1.8pqr
	2.2stu
	3.8

adgjmps
	2.2
	3.8

behknqt
	4.1

cfiloru
	2.8
	 6.93
	.000
	.57

	Allow groups to participate but not block
	3.7abc
	3.8 def
	3.1ghi
	3.9gjkl
	3.1
	3.8mn
	3.2
	2.7adj
	3.3
	2.1behkm
	2.3cfiln
	3.2
	4.36
	.000
	.49


1. All numbers are means on a scale of 1 ‘strongly disagree’ to 5 ‘strongly agree’

2. Means with different subscripts in the same row are significant at p< .05 based on either LSD (abc) or Tahame’s T2 (ABC) post hoc tests
Table 3. Comparison of Policy Core beliefs by Group Affiliation

	
	Energy Industry
	Electric Utility
	Local Gov’t
	State Gov’t
	Technical Experts
	Media
	Fed Gov’t
	Rec.

User
	Conserv
	Rec.

Fishing
	Com. Fishing
	Total
	F
	p
	Eta

	(n)
	17
	13
	18
	32
	11
	6
	     5
	14
	6
	12
	27
	
	
	
	

	Reason to 

Develop Wave Energy:


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Enrgy indepd. for coast


	3.8ab
	2.8 acdefg
	3.4
	3.5
	4.0 ch
	4.2di
	4.0ej
	3.7fk
	4.2 gl
	2.7bhijkl
	3.2
	3.4
	1.92
	.047
	.34

	Enrgy indepd. for Oregon


	3.9
	2.8
	3.6
	3.8
	3.1
	4.2
	3.4
	3.1
	4.0
	2.3
	2.9
	3.6
	3.04
	.002
	.42

	Climate change


	3.8A
	2.9B
	3.2C
	4.3DE
	3.7
	4.5FG
	4.0H
	3.6
	4.8BCIJ
	1.8

ADFHI
	2.9EGJ
	3.5
	6.19
	.000
	.55

	Creating new jobs on coast
	4.1
	4.2
	4.0
	4.2
	4.0
	4.1
	4.2
	3.9
	4.2
	3.3
	3.4
	3.9
	1.22
	.281
	.28

	General Management Preferences:


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Pro-Science


	4.1A
	4.2B
	3.8 C
	4.2 DE
	4.7 F
	3.3
	5.0 ABCDGHI
	3.6G
	4.5
	3.8H
	3.3FI
	4.0
	4.28
	.000
	.47

	Anti-Science


	3.4
	3.5
	3.6
	2.7 ab
	2.7 c
	3.5
	2.6
	3.6
	2.2
	4.6 a
	4.4bc
	3.4
	7.47
	.000
	.58

	Pro-Local


	2.5 abcde
	2.5fghi
	3.4afjklm
	1.9bjnopq
	2.8nrs
	2.5t
	2.0kuv
	2.6lowxy
	1.5

cgmrwzz2
	3.8

dhpstuxz
	3.3eiqvyz2
	2.7
	6.95
	.000
	.57

	Pro-Consensus
	4.0 a
	4.3b
	4.4c
	3.8d
	4.0e
	4.3f
	3.8g
	4.1h
	2.5

abcdefghij
	4.3i
	4.2j
	4.0
	1.95
	.043
	.34

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


1. All numbers are means on a scale of 1 ‘strongly disagree’ to 5 ‘strongly agree’

2. Means with different subscripts in the same row are significant at p< .05 based on either LSD (abc) or Tahame’s T2 (ABC) post hoc tests

Table 4. Comparison of Deep Core beliefs by Group Affiliation

	
	Energy Industry
	Electric Utility
	Local Gov’t
	State Gov’t
	Technical Experts
	Media
	Fed Gov’t
	Rec.

User
	Conserv
	Rec.

Fishing
	Com. Fishing
	Total
	F
	p
	Eta

	(n)
	17
	13
	18
	32
	11
	6
	5
	14
	6
	12
	27
	
	
	
	

	Ideology

	3.6abc
	3def
	2.9aghi
	3.7dgjk
	3.5lm
	3.7no
	3.4p
	2.7ehqr
	4fist
	2.4bjlnpqs
	2.7ckmort
	3.3
	5.02
	.000
	.51

	NEP

	3.7a
	3.2bcdew
	3.3 fghij
	3.9bfklm
	4.0cgno
	4.0dhp
	4.0q
	3.8eirst
	4.7ajkruvw
	3.0lnpqsu
	3.3motv
	3.6
	3.86
	.000
	.46


a. Ideology measured on scale of 1 ‘Very Conservative’ through 5’Very Liberal’.  Intermediary values of 2, 3, and 4 were labeled  ‘Conservative, Moderate and ‘Liberal’, respectively.
b. All other scales measured on scale of 1’strongly disagree’ through 5 ‘strongly agree’. Intermediary values 2, 3, and 4 were labeled ‘somewhat disagree, ‘neutral’ and ‘somewhat agree’, respectively.

c. Means with different subscripts in the same row are significant at p< .05 based on either LSD (abc) or Tahame’s T2

Table 5. Respondents Citation of Allies

	
	Fed Gov’t
	State Gov’t
	Technical Experts
	Conserv
	Local Gov’t
	Com. Fishing
	Rec.

Fishing
	Rec.

User
	Media
	Energy Industry
	Electric Utility

	Number of Respondents
	5
	32
	11
	6
	18
	27
	12
	14
	6
	17
	13

	Number of Cites by Respondent
	10
	61
	16
	12
	26
	51
	24
	26
	12
	29
	22

	
	
	
	
	
	
	
	
	
	
	
	

	Frequency group was cited:
	
	
	
	
	
	
	
	
	
	
	

	Federal Government
	10%
	23%
	13%
	17%
	8%
	4%
	-
	8%
	8%
	10%
	9%

	State Government
	40%
	11%
	25%
	17%
	15%
	6%
	4%
	
	-
	14%
	23%

	Technical Experts
	10%
	11%
	6%
	42%
	12%
	12%
	-
	8%
	25%
	34%
	9%

	Conservation
	10%
	3%
	19%
	-
	4%
	2%
	-
	8%
	8%
	-
	-

	Local Government
	-
	20%
	13%
	-
	15%
	37%
	29%
	8%
	33%
	7%
	27%

	Commercial Fishing
	10%
	13%
	-
	8%
	31%
	8%
	42%
	15%
	-
	9%
	9%

	Recreation Fishing
	-
	2%
	-
	8%
	4%
	20%
	17%
	15%
	-
	-
	-

	Recreational User
	-
	2%
	6%
	8%
	4%
	6%
	4%
	23%
	
	-
	-

	Media
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Energy Industry
	10%
	10%
	17%
	-
	4%
	6%
	-
	-
	8%
	14%
	14%

	Electric Utility
	10%
	5%
	9%
	-
	4%
	-
	-
	-
	9%
	9%
	9%


Table 6. Respondents Citation of Opponents

	
	Fed Gov’t
	State Gov’t
	Technical Experts
	Conserv
	Local Gov’t
	Com. Fishing
	Rec.

Fishing
	Rec.

User
	Media
	Energy Industry
	Electric Utility

	Number of Respondents
	5
	32
	11
	6
	18
	27
	12
	14
	6
	17
	13

	Number of Cites by Respondent
	5
	52
	8
	10
	28
	49
	21
	20
	6
	22
	17

	
	
	
	
	
	
	
	
	
	
	
	

	Frequency group was cited:
	
	
	
	
	
	
	
	
	
	
	

	Federal Government
	-
	6%
	-
	10%
	
	24%
	24%
	10%
	17%
	5%
	18%

	State Government
	20%
	-
	-
	-
	11%
	14%
	29%
	10%
	-
	5%
	12%

	Technical Experts
	20%
	19%
	13%
	-
	18%
	14%
	5%
	10%
	17%
	14%
	18%

	Conservation
	-
	4%
	13%
	-
	-
	-
	14%
	5%
	17%
	5%
	-

	Local Government
	-
	13%
	-
	30%
	4%
	-
	5%
	10%
	-
	9%
	-

	Commercial Fishing
	-
	26%
	38%
	10%
	7%
	-
	-
	5%
	17%
	18%
	24%

	Recreation Fishing
	20%
	9%
	13%
	20%
	-
	2%
	-
	-
	17%
	5%
	-

	Recreational User
	-
	-
	-
	-
	4%
	-
	-
	5%
	17%
	9%
	6%

	Media
	-
	-
	-
	-
	7%
	4%
	5%
	5%
	-
	9%
	6%

	Energy Industry
	20%
	23%
	25%
	30%
	21%
	39%
	40%
	40%
	17%
	14%
	18%

	Electric Utility
	20%
	-
	-
	-
	-
	2%
	-
	
	-
	9%
	-


Table 7. Respondents Citation of Information Sources

	
	Fed Gov’t
	State Gov’t
	Technical Experts
	Conserv
	Local Gov’t
	Com. Fishing
	Rec.

Fishing
	Rec.

User
	Media
	Energy Industry
	Electric Utility

	Number of Respondents
	5
	32
	11
	6
	18
	27
	12
	14
	6
	17
	13

	Number of Cites by Respondents
	8
	59
	15
	11
	32
	50
	23
	28
	11
	27
	21

	
	
	
	
	
	
	
	
	
	
	
	

	Frequency group was cited:
	
	
	
	
	
	
	
	
	
	
	

	Federal Government
	13%
	22%
	13%
	-
	9%
	6%
	4%
	11%
	-
	19%
	-

	State Government
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Technical Experts
	13%
	-
	-
	18%
	-
	2%
	-
	
	-
	-
	-

	Conservation
	-
	-
	-
	-
	-
	-
	-
	
	-
	-
	-

	Local Government
	25%
	20%
	-
	-
	13%
	6%
	4%
	4%
	-
	11%
	5%

	Commercial Fishing
	-
	-
	-
	-
	9%
	26%
	13%
	7%
	27%
	-
	5%

	Recreation Fishing
	13%
	8%
	7%
	-
	3%
	16%
	13%
	4%
	9%
	4%
	5%

	Recreational User
	-
	-
	7%
	-
	-
	-
	9%
	-
	-
	-
	-

	Media
	13%
	-
	-
	9%
	3%
	2%
	9%
	-
	-
	-
	10%

	Energy Industry
	13%
	32%
	33%
	64%
	38%
	22%
	13%
	29%
	45%
	44%
	48%

	Electric Utility
	13%
	14%
	33%
	9%
	22%
	18%
	35%
	25%
	18%
	11%
	29%


Table 8. Respondents Citation of Trusted Information

	
	Fed Gov’t
	State Gov’t
	Technical Experts
	Conserv
	Local Gov’t
	Com. Fishing
	Rec.

Fishing
	Rec.

User
	Media
	Energy Industry
	Electric Utility

	Number of Respondents
	5
	32
	11
	6
	18
	27
	12
	14
	6
	17
	13

	Number of Cites by Respondent
	8
	59
	17
	12
	32
	44
	22
	28
	10
	31
	21

	
	
	
	
	
	
	
	
	
	
	
	

	Frequency group was cited:
	
	
	
	
	
	
	
	
	
	
	

	Federal Government
	25%
	22%
	35%
	8%
	3%
	5%
	-
	11%
	-
	10%
	-

	State Government
	25%
	19%
	6%
	17%
	9%
	-
	5%
	11%
	-
	3%
	5%

	Technical Experts
	13%
	41%
	41%
	50%
	47%
	34%
	23%
	36%
	70%
	71%
	43%

	Conservation
	13%
	-
	-
	25%
	3%
	-
	-
	7%
	20%
	-
	-

	Local Government
	
	2%
	6%
	-
	13%
	36%
	27%
	7%
	-
	-
	-

	Commercial Fishing
	
	-
	-
	-
	9%
	9%
	9%
	4%
	-
	-
	5%

	Recreation Fishing
	
	2%
	-
	-
	-
	-
	14%
	-
	-
	-
	-

	Recreational User
	
	-
	-
	-
	-
	-
	-
	7%
	-
	-
	-

	Media
	
	2%
	-
	-
	-
	2%
	-
	4%
	-
	3%
	5%

	Energy Industry
	13%
	12%
	12%
	-
	16%
	3%
	18%
	11%
	-
	13%
	24%

	Electric Utility
	13%
	2%
	-
	-
	-
	-
	5%
	4%
	10%
	-
	19%


Table 9. Respondents Citation of Untrustworthy Information

	
	Fed Gov’t
	State Gov’t
	Technical Experts
	Conserv
	Local Gov’t
	Com. Fishing
	Rec.

Fishing
	Rec.

User
	Media
	Energy Industry
	Electric Utility

	Number of Respondents
	5
	32
	11
	6
	18
	27
	12
	14
	6
	17
	13

	Number of Cites by Respondent
	10
	61
	16
	12
	26
	51
	24
	26
	12
	29
	22

	
	
	
	
	
	
	
	
	
	
	
	

	Frequency group was cited:
	
	
	
	
	
	
	
	
	
	
	

	Federal Government
	-
	-
	11%
	9%
	7%
	18%
	17%
	9%
	-
	4%
	7%

	State Government
	-
	-
	-
	-
	7%
	10%
	17%
	-
	20%
	4%
	20%

	Technical Experts
	43%
	
	-
	9%
	15%
	16%
	17%
	-
	20%
	8%
	7%

	Conservation
	-
	9%
	-
	
	19%
	8%
	17%
	5%
	-
	8%
	7%

	Local Government
	-
	7%
	11%
	9%
	4%
	2%
	-
	9%
	-
	15%
	7%

	Commercial Fishing
	-
	22%
	22%
	9%
	4%
	-
	-
	5%
	-
	19%
	20%

	Recreation Fishing
	-
	7%
	22%
	-
	4%
	-
	-
	5%
	-
	8%
	13%

	Recreational User
	-
	2%
	11%
	-
	-
	-
	-
	-
	-
	8%
	7%

	Media
	14%
	13%
	-
	9%
	19%
	4%
	8%
	18%
	-
	19%
	-

	Energy Industry
	29%
	20%
	22%
	55%
	15%
	40%
	21%
	41%
	60%
	8%
	7%

	Electric Utility
	14%
	4%
	-
	9%
	7%
	2%
	4%
	9%
	-
	-
	-


Table 10. Respondents Citation of Who Would be Helpful with Additional Resources

	
	Fed Gov’t
	State Gov’t
	Technical Experts
	Conserv
	Local Gov’t
	Com. Fishing
	Rec.

Fishing
	Rec.

User
	Media
	Energy Industry
	Electric Utility

	Number of Respondents
	5
	32
	11
	6
	18
	27
	12
	14
	6
	17
	13

	Number of Cites by Respondent
	10
	61
	16
	12
	26
	51
	24
	26
	12
	29
	22

	
	
	
	
	
	
	
	
	
	
	
	

	Frequency group was cited:
	
	
	
	
	
	
	
	
	
	
	

	Federal Government
	11%
	10%
	20%
	-
	4%
	-
	-
	-
	-
	7%
	-

	State Government
	56%
	27%
	20%
	20%
	13%
	2%
	-
	22%
	-
	15%
	6%

	Technical Experts
	11%
	23%
	40%
	50%
	30%
	23%
	17%
	26%
	25%
	30%
	44%

	Conservation
	-
	6%
	-
	10%
	9%
	2%
	-
	4%
	13%
	-
	-

	Local Government
	-
	6%
	7%
	-
	13%
	35%
	42%
	17%
	50%
	19%
	25%

	Commercial Fishing
	11%
	4%
	7%
	-
	13%
	14%
	13%
	4%
	13%
	-
	-

	Recreation Fishing
	-
	4%
	-
	-
	4%
	5%
	13%
	9%
	-
	-
	-

	Recreational User
	-
	6%
	-
	-
	-
	-
	-
	9%
	-
	-
	-

	Media
	-
	2%
	-
	10%
	4%
	2%
	-
	-
	-
	7%
	-

	Energy Industry
	-
	8%
	7%
	10%
	9%
	9%
	8%
	9%
	-
	19%
	13%

	Electric Utility
	11%
	2%
	-
	-
	-
	7%
	8%
	-
	-
	4%
	13%


Table 11. Respondents Citation of Who is Most Influential

	
	Fed Gov’t
	State Gov’t
	Technical Experts
	Conserv
	Local Gov’t
	Com. Fishing
	Rec.

Fishing
	Rec.

User
	Media
	Energy Industry
	Electric Utility

	Number of Respondents
	5
	32
	11
	6
	18
	27
	12
	14
	6
	17
	13

	Number of Cites by Respondent
	10
	61
	16
	12
	26
	51
	24
	26
	12
	29
	22

	
	
	
	
	
	
	
	
	
	
	
	

	Frequency group was cited:
	
	
	
	
	
	
	
	
	
	
	

	Federal Government
	-
	19%
	21%
	9%
	23%
	12%
	18%
	23%
	20%
	20%
	14%

	State Government
	63%
	43%
	42%
	36%
	39%
	32%
	36%
	19%
	20%
	43%
	33%

	Technical Experts
	-
	9%
	11%
	27%
	13%
	4%
	-
	12%
	30%
	20%
	14%

	Conservation
	-
	2%
	5%
	9%
	-
	6%
	-
	8%
	10%
	-
	-

	Local Government
	-
	5%
	11%
	-
	13%
	18%
	14%
	8%
	-
	3%
	10%

	Commercial Fishing
	13%
	7%
	5%
	-
	3%
	10%
	14%
	4%
	-
	7%
	14%

	Recreation Fishing
	-
	-
	-
	-
	-
	6%
	14%
	4%
	-
	3%
	-

	Recreational User
	-
	-
	-
	-
	-
	-
	-
	23%
	-
	-
	-

	Media
	-
	2%
	-
	9%
	-
	-
	-
	-
	-
	-
	-

	Energy Industry
	25%
	12%
	5%
	9%
	10%
	10%
	5%
	-
	10%
	3%
	10%

	Electric Utility
	-
	2%
	-
	-
	-
	2%
	-
	-
	10%
	-
	5%
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� Oregon Coastal Zone Management Association and EcoTrust.





� 1) What are your understanding and beliefs about wave energy development off the Oregon coast?  2) Where do you get your information on wave energy development?; Are some sources of information more valid than others? 3) What individuals or organizations are involved in wave energy development in Oregon? 4) Do you coordinate your activities (related to wave energy development) with other people or groups who do/don’t feel similar to you?  5) Given the opportunity, what might you change about wave energy development? 6) In what ways might you try to influence wave energy development? 7) What’s your most valuable resource (money, staff, access to authority, organizational members, etc.) you use to influence wave energy development?; Who has the most resources (what type)?


� Organizational list included: Federal Government, State Government, Local Government, Port/Harbor Masters/Directors, Commercial Fishing, Recreational Fishing, Recreational User, Conservation, Tribe, Environmental Consultant, Wave Energy Developer, Electric Utility, Energy Consultant, Natural Scientist, Engineer, Journalist, and Other.


� 1) “The balance of nature is very delicate and easily upset by human activities”


   2) “Humans have the right to modify the natural environment to suit their needs”


   3) “We are approaching the limit of people the earth can support”


   4) “The so-called ‘ecological-crises’ facing humankind has been greatly exaggerated”
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