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WATER, WATER, WATER FOOD, ENERGY, WILDLIFE CLIMATE, SAFETY, ECONOMY 

GLOBAL POLICY SETTING: FUTURE OF 9 BILLION PEOPLE 

LINKED CHALLENGES FOR PEOPLE & NATURE 



THE STUFF OF NEWS HEADLINES, AWARENESS GAPS 

& DIFFICULT DECISIONS 



REMINDER: DIFFERENT PURPOSES & MENTAL MAPS 

Scientist: How does the world work? 
 

Policymaker: What values & goals are we 
pursuing & how? 



Decision Setting 

SCIENCE AND DECISION-MAKING: 

 THINKING ABOUT THE CONTEXT 

The People Factor Nature of the 
 Challenges 



 
 

1. NATURE OF THE CHALLENGES 

 

• Interconnected Complexity 

• Change 
• Setting is dynamic 

• Knowledge is dynamic 

• Science a perpetual discovery process 

• Uncertainty 
• Incomplete & ambiguous information 

• Limits on predictive capacity 

• Multiple Scales of Problems & Actions 

…Complicate the science—decision maker interface 



U.S. Department of the Interior 

U.S. Geological Survey 

PART A. COMPLEXITY, CHANGE & UNCERTAINTY: 

POLAR BEAR LISTING DECISION 



SCIENCE DATA GAPS & 

UNCERTAINTIES 

 
 MODEL VARIATIONS 

 NATURAL VS. CLIMATE CAUSATION 

OF ICE MELTING 

 BEAR POPULATION STATUS 

 LINK BETWEEN BEAR HEALTH AND 

SEA ICE 

 BEAR ADAPTABILITY TO 

DIFFERENT CONDITIONS 

 BEAR RESPONSE DURING OTHER 

WARMING EVENTS 

And 9 Months to Fill the Gaps! 



SCIENCE & DECISION 

MAKERS: KEYS TO 

EFFECTIVE INTERACTION 

 
 DIALOGUE ON LEGAL REQUIREMENTS 

 CO-FRAMING OF KEY QUESTIONS 

 USGS INDEPENDENT WORK PLAN 

 SCIENTIST-DECISION MAKER “WALL” 

DURING USGS RESEARCH PHASE 

 DECISION MAKER BRIEFING ON 

FINDINGS 

 DECISION MAKER FINAL 

REGULATORY DECISION 



  

 POLAR BEAR LISTING DECISION A TEXTBOOK EXAMPLE OF 

INTERSECTION OF SCIENCE, LAW AND POLICY 
 

 BEAR DECISION COULD NOT HAVE BEEN MADE WITHOUT 

EXTENSIVE, SOPHISTICATED, INTERDISCIPLINARY SCIENCE 
 

 



PART B. INTERCONNECTED COMPLEXITY: 

MANY “KNOWLEDGES”, MANY SCALES 
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Performance Value Enabling 
Conditions 

Ecology 

Hydrology 

Oceanography 

                Engineering 

                         Environmental Economics 

      Social & Behavioral Sciences 

Economics 

                                Political Science 

Floodplains by Design in Washington 



TRANSDISCIPLINARY 

KNOWLEDGE: INVESTING IN  

NATURE’S SOLUTIONS 

• Performance: Where and when do 
habitats help reduce risk and provide 
other benefits? 

 

• Value: What are the economic and non-
economic values of these services to 
businesses and communities? 

 

• Enabling Conditions: What behaviors, 
practices, or policies need to be 
encouraged or changed? 

Oyster Reef Restoration in Alabama 



TRANSDISCIPLINARY KNOWLEDGE: 
 EVALUATING SOLUTIONS 

14 



• MANY DECISION TYPES 

 

• INTERSECTING DYNAMICS 

 

• CHALLENGES OF TIME, 

SPACE, AND SCOPE 

 

2. THE DECISION SETTING 



Resource 
Planning & 

Management 

Budgets & 
Funding 

Making Laws 
Setting 

Standards 

Risk 
Assessment & 
Management 

DECISION-MAKING SETTING: 

MANY DECISION TYPES… 

MEAN MANY DIFFERENT SCIENCE-DECISION MAKING APPROACHES 



Cognition & 
Cultures 

Laws & 
Regulations 

Science Markets Technologies 

DECISION SETTING: INTERSECTING DYNAMICS…  

PRESENT CONSTRAINTS, COMPLEXITIES, & COMPETING NARRATIVES 



Intersect cities 
& countryside 

Span time & 
geographic 

space 

Transcend 
jurisdictional 
boundaries & 

agency 
authorities 

Require public 
& private-

sector action 

Involve 
economic, 

cultural, social, 
and ecological 

effects 

 

DECISION TYPES: 

VARIATIONS IN TIME, SPACE & SCOPE 



A FRAMEWORK: DECISION TYPES AFFECT 

 SCIENCE & DECISION-MAKING INTERFACE 

Foundational 
 Science 

Place-based 
Resource 
Management 

Less Co-Development More Co-Development 

Adapted from science co-development chart, Gerard McMahon, Director, SE Climate Science Center 

Sea Level Rise Est. 
GCMs 
Downscaling 

Coastal Vulnerability 
 

Miami-Dade Resilience Plan 
Coastal Restoration Plan 
Infrastructure Design 



Scientist 

Decision 
Maker 

FOUNDATIONAL SCIENCE: 

 ONE-WAY INFORMATION TRANSFER 

Key Issues: 
• Translation 
• Timeliness 
• Relevance 



Photo credit: Jennifer Molnar 

FOUNDATIONAL SCIENCE: LOSS OF WETLANDS 

POST-KATRINA REFRAMING OF THE CHALLENGE 



MORE LOSSES MEAN MORE COASTAL RISKS 

EST. $1.3 TRILLION IN PROPERTY AT RISK 



PLACE-BASED DECISIONS & MANAGEMENT: 
A CENTRAL CHALLENGE 

  

HOW CAN ONE PROVIDE 

MEANINGFULNESS IN A 

CONTEXT OF COMPLEXITY… 

WHILE PROVIDING SIMPLICITY IN 

A CONTEXT OF MANAGEMENT 

CONSTRAINTS ON TIME AND 

RESOURCES? 
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Decision 
Maker 

Scientist 

Public 

PLACE-BASED MANAGEMENT: RELEVANCE OF 

CO-DEVELOPMENT & MUTUAL LEARNING 



LINKING SCIENCE & COMMUNITIES: 

MUTUAL LEARNING—KEY ISSUES? 
 

 

 

 

• HOW ARE PROBLEMS DEFINED & 
PRIORITIES DEVELOPED? 

 
• HOW IS RELEVANT INFORMATION 

IDENTIFIED & GENERATED? 
 
• HOW IS SCIENCE/DECISION-MAKING 

DISCUSSION CONDUCTED? 
 
• HOW IS INFORMATION USED, TESTED & 

AUGMENTED? 
 
• HOW ARE DECISIONS ADJUSTED AS 

INFORMATION EVOLVES? 



• FRAMING OF PROBLEM & DEFINING 

DECISION BOUNDARIES ARE SIGNIFICANT 

CONSIDERATIONS 

 

• FRAMING NOT SIMPLY MATTERS FOR 

SCIENTIFIC & TECHNICAL DETERMINATION 

LINKING SCIENCE & COMMUNITIES: 

MUTUAL LEARNING—WHY? 



MUTUAL LEARNING: CHALLENGES ARE 

INSTITUTIONAL & PROCEDURAL 

• HOW ARE DIALOGUES INITIATED, STRUCTURED, AND SUSTAINED? 

 

• HOW ARE RESULTS OF COLLABORATION AFFIRMED AS PUBLIC POLICY AND 

FORMAL MANAGEMENT DECISIONS? 



ENHANCING MUTUAL LEARNING: JOINT FACT-FINDING 

ISSUE SCOPING, CONDUCT, & EMPLOYMENT OF TECHNICAL & SCIENTIFIC 

INFORMATION TO DEFINE PROBLEMS & INFO NEEDS 



ENHANCING MUTUAL LEARNING: TOMALES BAY 

• JOINT FACT-FINDING: SHIFT FROM 

“DATA BATTLES” TO DATA GAPS 

 

• BETTER UNDERSTANDING OF 

CAUSATION OF WATER QUALITY 

PROBLEM 

 

• FOCUS ON PROBLEM-SOLVING 

 
 



COLLABORATIVE 

ADAPTIVE MANAGEMENT 

• COLLABORATIVE PROCESS TO 

IDENTIFY GOALS AND SELECT 

ACTIONS TO FULFILL GOALS 

 

• EVALUATE AND MONITOR 

RESULTS OF ACTIONS 

 

• COLLABORATIVELY REVISE 

ACTIONS BASED ON RESULTS 

OF MONITORING 
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PLATTE RIVER RECOVERY IMPLEMENTATION PLAN 



Enhancing Mutual  
Learning 

PLACE-BASED DECISION-MAKING: 

 ENHANCING EFFECTIVENESS 

Generating 
Transdisciplinary  

Knowledge 
Strengthening  
Coordination 



IMPLEMENTING COLLABORATIVE 

 SCIENCE PROCESSES 

KEY QUESTIONS: 

 

 ARE CURRENT INSTITUTIONS SUFFICIENT TO LINK SCIENCE & 

MANAGEMENT IN DECISION MAKING? 

 

 ARE CURRENT PROCESSES CAPABLE OF INCORPORATING THE 

RESULTS OF COLLABORATIVE SCIENCE PROCESSES INTO DECISIONS? 

 

 DO INSTITUTIONS FACILITATE “SHARED GOVERNANCE” AND 

ENGAGEMENT OF RELEVANT PARTICIPANTS? 



3. THE PEOPLE FACTOR: 

THINKING, LEARNING, BEHAVING, COMMUNICATING 



THE IDEA OF HOT COGNITION 

PERHAPS “BELIEVING IS SEEING” 

  Gudmund Hermes 



SOCIAL EMBEDDING & THE RELEVANCE OF 

 COLLABORATIVE DIALOGUE TO LEARNING 

 

COLLABORATIVE PROCESSES INFLUENCE LEARNING & 

ATTITUDES & BEHAVIORS 



IDEAS, BEHAVIOR, AND CHOICES 

• POLICY DECISIONS HAVE DISTRIBUTIONAL EFFECTS 

• INCENTIVE STRUCTURES MATTER 

• PERCEPTIONS & TRUST MATTER 



AND THEN THERE ARE ECONOMIC DYNAMICS 

“It is difficult to get a man to 
understand something when his 
salary depends on his not 
understanding.” 

Upton Sinclair 



And, of course, 
Who, How, 

When, Where 
 Communicate 

The Context 
Matters 

Elements of 
Effectiveness  

Vary 

Governance & 
Institutions  

Matter 

THE BIG PICTURE: SUMMING IT ALL UP 



• Multi-jurisdictional and multi-agency 
coordination 

• Landscape & seascape integration 

• Getting the incentives right 

• Public & private sector dialogue 

• Monitoring and Capacity for Decision 
Adjustments 

 

KEY GOVERNANCE NEEDS: POLITICAL 
SCIENCE & PUBLIC ADMINISTRATION 


