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Maine EPSCoR FY19-24 NSF EPSCoR RII Track-1
Proposal Development Process Phase I – Research Concept Papers 

	1) Proposed Research Focus:
	Adaptive Planning for Resource-Based Economies in a Time of Rapid Global Change 

	2) Primary Contact Person:

	Name:
	Institution:
	Title:
	Dept.
	E-mail:
	Phone:

	Cindy Isenhour
	UMaine Orono
	Assistant Professor
	Anthropology/Climate Change Institute 
	cynthia.isenhour@maine.edu
	1-1895

	3) Suggested/Potential Key Senior Personnel:  

	Name:
	Institution:
	Title:
	Dept.
	E-mail:
	Phone:

	Paul Mayewski 
	UMaine Orono 
	Director
	Climate Change Institute 
	paul.mayewski@maine.edu
	1-3019

	Jasmine Saros 
	UMaine Orono 
	Associate Director/

Professor
	Climate Change Institure/School of Biology and Ecology 
	jasmine.soros@maine.edu 
	1-2112

	Ivan Fernandez 
	UMaine Orono 
	Professor
	School of Forest Resources/Climate Change Institute 
	ivan.fernandez@maine.edu 
	1-2932

	Andy Pershing 
	Gulf of Maine Research Institute
	Chief Scientific Officer 
	
	apershing@gmri.org

	(207) 228-1656


	* Please note that the Senior Personnel listed above have confirmed participation.  We are currently exploring possible partnerships with faculty at UMaine cooperative extension, Colby, Bates, University of Southern Maine and Fort Kent.  In addition to working with the Gulf of Maine Research Institute we are also exploring important stakeholder partnerships in each natural resource sector. 

	4) Intellectual Merit: (the research focus)

	A. Need: Over the past three decades Maine has experienced rapid environmental change and drastic shifts in our natural resource-based economy. There are notable changes taking place in the environment at rates and in trajectories that we have not previously experienced in modern society. These include both positive and negative changes in the environment such as improving air quality and weather patterns that are becoming more erratic, extreme, and unpredictable. Sectoral changes include fisheries that are thriving but increasingly vulnerable to marine ecosystems experiencing rapid warming and acidification and a narrow product line based largely on lobster. Maine stands out for its leadership and momentum around locally supported farms and food systems, while at the same time wrestling with extremes of drought, intense downpours, new pest pressures, and instances of both opportunity and challenge in longer growing seasons. The state has ample freshwater resources, but the quality of these resources is threatened by increasing frequency of harmful algal blooms and a rise in organic constituents that will require implementation of additional water treatment processes. With nearly 90% of Maine covered in forests, forest resources are central to Maine’s economy and identity, and yet the forest products industry in Maine is being transformed from papermaking to bioenergy. Decisions in forestry made today impact generations to come because forests are biological integrators of change over time - responding to the influences of our changing weather, but also declining acid deposition, for example, that both reduces acid stress to the forest while also reducing nitrogen supply, the most limiting mineral nutrient to forest growth. Tourism in Maine thrives thanks to our natural resources, but the relationship between people and the natural environment is rapidly changing as the seasons shift, snow recedes, and Lyme disease transforms the experience of both work and play in Maine.  Our natural resource base has always been, and will continue to be, essential to grow Maine’s economy while preserving the “Maine Brand” that is fundamentally linked to ecosystem services and the natural resources that provide them.  Therefore, our use of our natural resources in Maine demands, more today than ever before, critical information on environmental change and frameworks within which adaptive management and policy decisions can be made.  We need a robust state-wide infrastructure to provide sound science to support cost-effective adaptation for our natural resource-based economies in a time of environmental change. Beyond the core information, we need decision support frameworks to integrate stakeholder needs with the information and tools required to provide the greatest return on investment in adapting to a different environment and a rapidly shifting economy. Backing up these economically and socially critical frameworks is the basic science that is essential to discover answers to the rapidly expanding information needs evident during a time of accelerating change. 


	B. Research Goal & Objectives: 
Goal: To contribute to long term economic growth and environmental health in the State of Maine through the development of a comprehensive decision support system designed to improve adaptive resource management and natural-resource based economic growth in an era of rapid environmental change   
Objectives: 
a. define, with our partners and through an extensive stakeholder engagement process, information gaps and research needs in each natural resource sector (forests, agriculture and fisheries), and across coupled social-ecological systems (water use, tourism) that address the highest priorities for basic and applied research in order to support the development of a future oriented decision- support system and adaptive planning tools. 

b. develop frameworks, building on stakeholder derived data and input, that incorporate the best available information on environmental change into robust, cost-effective decision-making platforms for use across key sectors of Maine’s resource economies, focusing on marine fisheries, agriculture, and forestry.

c. assess with stakeholders, the economic, environmental and social costs and benefits of various adaptation strategies using smart, evidence-based decision making can enhance future ecosystem services to Maine’s economy. 

d. educate a new generation of Mainers - able to utilize the most cutting edge science on environmental change to increase the adaptive capacity and resilience of our natural resource-based economies.  

	C. Research Actions: 
a. leverage and expand the state’s social/behavioral science and cooperative extension expertise to engage stakeholders in each natural resource sector (forestry, agriculture, marine fisheries, fresh water, tourism) in a series of interviews and workshops in order to improve understanding of information gaps, uncertainties, risk perceptions, planning and adaptation capacity, decision criteria, and adaptive and economic growth strategies. 

b. respond to stakeholder identified information gaps in each sector with the development of associated stakeholder driven, participatory research (e.g. algae production with warmer surface temperatures, forest composition shifts with decreased soil nitrogen, growth potential for Maine vegetable sales with longer growing seasons) 

c. utilize compiled research insights to develop an extensive series of decision support system “train the trainer” workshops as well as a series of iterative scenario planning workshops with key industry leaders, natural resource managers and legislators – designed to provide decision makers with key insights into likely environmental futures and the most promising adaptive and growth strategies  
d. assess and model (using economic, social and ecological indicators), stakeholder selected adaptation pathways

	D. Priority: 
This proposal directly aligns with several MEIF sectors (env tech, forest products and ag, IT, Marine tech/aquaculture) and, by training researchers in a diverse range of resource sectors and fields to engage stakeholders and citizens in evidence-based decision making, it also supports NSF priorities for workforce development, economic development and improved scientific literacy.   Finally, through the ongoing development and refinement of environmental modeling and predictive tools like the Climate Reanalyzer, the proposal also has strong potential to build capacity in data services. 

	5) Broader Impacts: (related to the research focus)

	E. Impacts: societal outcomes
All Mainers rely on our shared natural resource base.  By setting up a decision-support system for adaptive natural resource extraction and management the project will help to ensure a more resilient and adaptive economy for us all.   

	F. Impacts: potential economic development 
Maine’s economy has always been and will continue to be built upon the value of our natural resources, whether used for primary materials extraction or to attract tourism.  Ensuring that we can plan for both ecosystem and economic health in a rapidly changing environment is essential for long-term economic development, particularly given that some environmental changes, if we can anticipate them, can be highly favorable for economic development. 

	G. Impacts: potential for statewide workforce development
This research project engages with Maine’s most valuable natural resource sectors and works across system boundaries to influence governance and planning at the intersection of these sectors and in tourism and fresh water that bisect them all.  Given this reach the project will make a significant contribution to the development of professionals able to conduct STEM research in multiple fields AND engage stakeholders in key decisions for our collective future.  

	H. Impacts: infrastructure that grows the state’s academic research and education capacity
The University of Maine is already home to one of the most prestigious research institutions working on environmental change -but the expertise concentrated in the Institute has the potential to significantly improve research and education capacity statewide as we expand this reach with a specific focus on the human dimensions of economic and environmental governance to ensure adaptive planning. 


