
Ecosystem Economics and Social 
Science: Strengths, Challenges 

and Opportunities



Strengths
• Integrated in Ecosystem Program which provides 

interdisciplinary research-oriented home focused on 
ecosystem-based fishery management

• The California Current IEA provides an organizational 
structure, some funding, and a means of introducing 
research into the management process

• Broad expertize in economics and social science and 
extensive experience with fishery management  

• Extensive collaborations inside and outside NWFSC
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Presentation Notes
The CB human dimensions team is part of and is integrated in CB’s Ecosystem Program which provides and interdisciplinary research-oriented home focused on ecosystem-based fishery management. The program encourages and fosters collaboration across disciplinary lines, much of it through work on the California Current IEA. The California Current IEA provides an organizational structure, some funding, and a means of introducing research into the management processThe CB HD team, though small, has broad expertize in economics and social science and extensive experience with fishery management.   All of the team members have research collaborations inside and outside NWFSC that help leverage our small team and budget.



The California Current (CC) as
Socio-Ecological System (SES) 

Presenter
Presentation Notes
A few more words about the role of the IEA. There is a human dimensions component to it which is primary, to date comprised of work done by the CB human dimensions team. 



CCIEA Human Dimensions Projects/Products

• Currently part of IEA
• Community Social Vulnerability Indices (CSVI) 
• Diversification of Fishing Vessels and Ports
• Personal use of seafood
• Social Wellbeing Indicators for Marine Management (SWIMM) Working Group

• Emerging IEA Projects/Products
• Community Recreational Dependence and Engagement Indices
• Coastal community vulnerability to ocean acidification risk analysis 
• Ocean recreational expenditures survey
• The Dynamics of Adaptation to Climate-Driven Variability in California Current 

Fisheries And Fishing Communities 

Presenter
Presentation Notes
The IEA has provide a means to communicate human dimensions ecosystem research to the Council and more broadly. The research included to date is primarily work that was already in progress before being included in the IEA. These include: the Community Social Vulnerability Indices (CSVI) , work on Diversification of Fishing Vessels and Ports, work on Personal use of seafood and the Social Wellbeing Indicators for Marine Management (SWIMM) Working Group which, among other things, has identified a number of potential future HD indicators for the IEA.With it’s limited budget the IEA is necessarily somewhat opportunistic about its focus. However, the involvement of HD researchers in the IEA and the interaction with the Council has inspired new projects that will contribute to the IEA and EBFM.  These include:Community Recreational Dependence and Engagement Indices; Coastal community vulnerability to ocean acidification risk analysis Ocean recreational expenditures survey The Dynamics of Adaptation to Climate-Driven Variability in California Current Fisheries And Fishing Communities project presented earlier was inspired by the IEA and a realization that we need a more holistic approach to fishery management given the overlaps in fishery participation by fishermen and communities in a variety of state and federal fisheries. This project should make important contributions to the IEA in coming years.



Challenges
• Lack of clear legislative mandate for EBFM
• NOAA fisheries influences management of only a small 

part of what drives outcomes for the marine ecosystem 
and coastal communities

• Multiple management jurisdictions within the California 
Current ecosystem (fish and human communities cross 
these boundaries)

• Priorities, resources, and constraints differ across 
agencies with management responsibilities (e.g. NMFS, 
states, tribes, BPA, Corps of Engineers, etc.)
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Presentation Notes
One challenge for Ecosystem oriented research is the lack of a clear legislative mandate for EBFM. In some ways this is a benefit since it means research is not narrowly constrained but it also means that there is a less clear pathway to incorporate research in management decision making, and it is less clear exactly what is needed or wanted by managers. The Council has been receptive to ecosystem research and EBFM in general and there seems to be general recognition that EBFM is a strategy to accomplish the multiple and overlapping mandates the agency does have (e.g. various MSA national standards, ESA, MMPA, NEFPA). However dedicated permanent funding that would enable a more strategic long term plan to implement EBFM is lacking.Another key challenge relates to the fact that NOAA and the PFMC influence only a small part of what drives outcomes for the marine ecosystem and coastal communities. State managed fisheries like Dungeness crab and Pink Shrimp contribute the majority of fishing income and employment to Northwest fishing communities, though, with few exceptions, those communities are much more reliant on and affected by non-fishery income than fishery income. Salmon stocks, recovery, and drivers of management, are less driven by fisheries than they are by fish passage and habitat in rivers and streams. In order to implement EBFM we really need to understand and account for the full range of fisheries that communities participate in and the broader range of factors that drive ecosystem dynamics and human behavior. This is a tall order for a small group and also runs into jurisdictional boundaries and potential turf issues between various state and federal agencies and the tribes which have different mandates, objectives and constraints (budgetary and on information sharing). 



Challenges
• The ecosystem is highly complex and dynamic  
• Predictive ability beyond a fairly short time frame is low 

both for natural and human components of the 
ecosystem – this is probably unresolvable

• Need to find management strategies robust to 
uncertainty that consider and balance ecological and 
social risks

• Communicating risk and uncertainty and determining 
and applying public preferences for balancing risks is a 
key challenge 
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It goes without saying that marine ecosystems are highly complex and dynamic, but the California Current ecosystem is particularly dynamic  with dramatic swings in productivity of key target species such as Dungeness crab, salmon, pink shrimp, Pacific whiting, driven by fluctuating ocean conditions. While there has been substantial research on these dynamics and great progress on understanding them these efforts fall well short of accurate predictive modeling beyond a relatively short time frame. The same is true of the human components of the ecosystem. Fishing behavior is driven by a highly complex and changing set of regulations, changing costs and market conditions, and other factors that affect non-fishery jobs and income in fishing communities. This combination of uncertainty in natural and human ecosystem processes and dynamics makes predictive modeling extremely challenging and probably very inaccurate when looking very far into the future. We at NOAA often focus on biological or ecological risk but we also need to consider and balance social risks. We need to improve our abilities to communicate risk and uncertainty to managers and stakeholders and to understand and incorporate their preferences for addressing risks in a way that addresses legal requirements but also promotes human well being.



Opportunities and Strategies
• A highly variable ecosystem exhibiting obvious and 

important changes motivates need for EBFM
• Growing Pacific Council interest in Ecosystem 

Science to support management 
• Recognition that people and communities must be 

considered part of the ecosystem 
• Increasing knowledge and data that enable 

integration of physical, ecological and social 
science 
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Our location and our stakeholders create some great opportunities for Ecosystem Economics and Social Science. The highly variable California Current ecosystem, which exhibits such obvious and important changes, motivates the need for EBFM and has motivated a growing Pacific Council interest in Ecosystem Science to support management. There is a recognition by most managers and stakeholders that people and communities must be considered part of the ecosystem. This has created demand to include economics and social science research in modeling and support. There is also increasing knowledge and data that enable integration of physical, ecological and social science in integrated models and integrated advice.



Opportunities and Strategies
• Work on finding management strategies robust to uncertainty that 

consider and balance ecological and social risks
• Explore strategies for EBFM that specify outcomes but allow 

fishers flexibility in how to achieve them
• Identify and communicate regulatory strategies and institutional 

design that enable adaptation
• Increase engagement with managers and stakeholders 
• Capitalize on Council’s growing interest in ecosystem information 

to support decision making 
• Focus on medium term and models of intermediate complexity
• Collaborate to leverage resources and overcome jurisdictional 

stovepiping
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Given the inherent, and probably unresolvable, uncertainty and variability in the marine ecosystem it seems clear we need to focus efforts on identifying and designing management strategies that are robust to uncertainty and balance ecological and social risks. We do need to find better ways of communicating uncertainty.Industry cooperatives and collaborations here on the West Coast and elsewhere have demonstrated that industry, when given clear objectives, in terms of bycatch reduction or habitat protection for example, can create and implement effective and efficient approaches to achieving the desired outcomes. These approaches are sometimes aided by government – for example the observer system is critical to support data provision and compliance monitoring for risk pools in the whiting fishery.Our role is not advocate for these strategies but we can communicate them to managers and stakeholders more effectively – ideally getting them involved at the planning stage of research to create greater interest and buy-in. This is challenging for those who don’t attend Council meetings regularly and is inhibited by tight travel budgets. State agencies also have very limited budgets which makes collaboration challenging though it is critical for EBFM given the importance of state managed fisheries.  Still we can capitalize on the Council’s growing interest in EBFM and the IEA and state agencies are integral to the Council process. Given the substantial uncertainty about long term changes and the timing of change in the ecosystem and also the ability of humans to adapt to those changes, I would argue we are better off focusing efforts primarily on the short to medium term. If we can create management approaches that deal effectively with the high inter-annual variability in the Cal Current ecosystem we will be a long way toward addressing longer term climate change. I have been working with the Marine Fisheries Advisory Committee (MAFAC ) this past year on identifying Best approaches and future needs to prepare fishing communities and fishing-dependent sectors for the impacts of climate change. One conclusion of the report from this effort is that fishing community efforts to plan for climate change should focus, at least initially, on short to medium term impacts and planning for the kinds of changes already observed by the community stakeholders.  The longer term planning can then follow.Implementing EBFM is a daunting challenge for small group of researchers, but we can accomplish much more through collaboration with other groups both inside and outside the agency. We have been successful at working with academics in acquiring funds to support their collaboration in joint research with us and this can greatly leverage us and can also provide multi-year project funding. We also need to build collaborations with state agencies and other federal agencies to avoid jurisdictional stovepiping and ensure better use of data.  
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