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The game theory behind 
FutureScape design
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The science behind FutureScape 
design
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Land use land cover

10 km

1 hex = 250 km2

(~6 hex = average 
county)



Population



Sea level rise



Assets



The paradoxes in FutureScape 
design
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simple —---------------- not reductive
rigorous —------------- not exhausting
degree of strategy — degree of chaos
enjoyable —--------------- challenging
transdisciplinary —----------- playable
inclusive —---- personally stimulating
accurate —---------------- changeable   
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‘ability to recognize the 
things you can control, and 
accept what you cannot.’
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Implementation at the Envisioning 
Transformations Workshop      (April 
24, 2024, in Raleigh, NC.)
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Up to 9 players

One Table 
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(for multi-game events)



FutureScape
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Resist Actions: invest in resisting changes 

caused by climate change 

Accept Actions:  invest in accepting 

changes and finding alternative solutions

Direct Actions: invest in directing where, 

how, and when changes occur

3-9 actions available each turn

3 Categories of Actions

Actions & investments require majority consensus
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FutureScape
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Time passes, landscape changes (e.g., SLR)

Turn 2
2040

Turn 3
2050

Experience events (e.g., hurricanes, 

droughts)

Budget resets
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Access FutureScape: 
zenodo.org/records/13538978
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Results from Envisioning 
Transformations Workshop      (April 
24, 2024, in Raleigh, NC.)
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Event-level analysis

● 10 tables with 10 players each

● Players profile:
○ ~80% faculty, researchers, and domain experts
○ ~20% graduate students

● Objectives:
○ visualize outcomes
○ analyze space-time trends and patterns
○ analyze strategy selection preferences
○ explore changes in assets



Mapped the distribution of:

● Population (more and less resilient)

● Assets (economic drivers, wildlife, and aquatic life)

● site-specific interventions (R-A-D)

Digitizing game outcomes

2030 2070

2040, 2050, 2060

At each turn



Space-time 
clustering for 
pattern analysis

Which areas experienced 
total population losses 
and gains?

Gain 

Loss



Space-time 
clustering for 
pattern analysis

Gain 

Loss

We observe both coastal 
retreat and growth

Which areas experienced 
total population losses 
and gains?
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Strategy selection preferences

What types of actions were 
participants more likely to invest in?
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Strategy selection preferences

What types of actions were 
participants more likely to invest in?
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Restore Wetlands Create a Climate 
Resilient Industries 

Grant program

Restore Islands 
Using Dredge 

Material

Upgrade Drainage 
Infrastructure

Elevate 
Transportation 
Infrastructure

Dredge River or 
Intracoastal 
Waterway

       R1                    R2                    R3                    R4                    R7                    R8                     R9  

Hardened Seawall

Resist

Strategy selection preferences (breakdown)
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Increase Local 
Emergency 

Management Staff

Invest in Nature-based 
Approaches to Water 
Management on Ag 

Lands

Buyout and 
Move 

Residents

Prohibit New 
Development in 

Floodplains

         A1                                  A3                                   A4                                  A5                                   A6                           

Implement 
Infrastructure 

Disinvestment Policy

Accept

Strategy selection preferences (breakdown)
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Build new Land-based
 Renewable Energy

 Infrastructure

Build Offshore
 Wind

Build Living 
Shoreline

Make Resilience 
Retrofits 

to Existing Buildings

Apply Firewise 
Concepts to 
Structures

Transition to 
Climate-smart 
Agriculture and 
Forest Practices

         D1                            D2                          D3                           D4                          D5                            D7 

Direct

Strategy selection preferences (breakdown)



Strategy selection preferences (through time)
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Strategy selection preferences
Top 4 used actions:

1.    D3: Build living shoreline
2.    A3: Invest in nature-based approaches to water management

3.    D5: Apply firewise concepts to structures

4.    R3: Restore islands using dredge material

Used at least once by each 
table to protect coastal 
cities

D3 was added up to three 
times around Wilmington

D3
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