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The game theory behind
FutureScape design
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nature > commentary > article

ceexl nature

Commentary | Published: 30 April 1992
The growing inaccessibility of science
Donald P, Hayes

Nature 356, 739-740(1992) | Cite this article

1015 Accesses | 44 Citations | 27 Altmetric | Metrics

Access options
Rent or Buy Subscribe to
article Journal
Get time limited or full article Get tull journal
access on ReadCube access for 1 year

rom $8.99 $199.00

only $3 83 per issue

Al prices are NET prces Al prices are NET prices
VAT wil be added later In the chechout
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Co-production of Knowledge Model
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Accuracy of forecasts, combined data *

Percent correct ” (number of) forecasts

Chance  Unaided Simulated
Game
judgement interaction
theory experts
by novices with novices
Artists Protest 17 5  (60) 6 (17) 29 (14)
Distribution Channel 33 15 (68) 23 (13) 75 (12)
55% Pay Plan 25 16 (38) 29 (17) 60 (10)
Telco Takeover 25 29  (34) 0 (7 40 (10)
Personal Grievance 25 35 (3D 43 (7 60 (10)
Zenith Investment 33 36 (43) 22 (18) 59 (17)
Water Dispute 33 51  (35) 75 (8 90 (10)
Nurses Dispute 33 65 (45) 50  (14) 82 (22)
Averages (unweighted) 28 32 (354) 31 (101) 62 (105)

* Includes data from Green (2002) and Green & Armstrong (2004).

® Figures in bold indicate the most accurate forecasts for each conflict.
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1. What will an agent do right now? 2. What is the next state of the world?

Learns the agent decision function from past observations Determines outcomes and steps the simulation

Observations, Beliefs, & Attributes ! ' Collective Actions & Outcomes
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The science behind FutureScape
design
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The paradoxes in FutureScape
design
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simple —------=======--- not reductive

rigorous —---========-- nhot exhausting
degree of strategy — degree of chaos
enjoyable —--------nmuu-- challenging
transdisciplinary —----------- playable
inclusive —---- personally stimulating

accurate —---------eeeonao 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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— Lead Facilitator

LF | (for multi-game events)
FutureScape G
Turn 1 Action Phase 10:00 One Table

Facilitator
2030 Environment Phase 5:00

Turn 2 Action Phase
2040 Environment Phase @

Turn 3 Action Phase

2050 Environment Phase

Up to 9 players



FutureScape

Turn 1
2030

Turn 2
2040

Turn 3
2050

Action Phase

Environment Phase

Action Phase

Environment Phase

Action Phase

Environment Phase

3-9 actions available each turn

3 Categories of Actions

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

Actions & investments require majority consensus



FutureScape

Turn 1
2030

Turn 2
2040

Turn 3
2050

Action Phase

Environment Phase

Action Phase

Environment Phase

Action Phase

Environment Phase

Time passes, landscape changes (e.g., SLR)

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
24, 2024, in Raleigh, NC.)

(April
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Event-level analysis

e 10tableswith 10 players each
e Players profile:

O

O

~80% faculty, researchers, and domain experts
~20% graduate students

e Objectives:

O

o
(@]
o

visualize outcomes

analyze space-time trends and patterns
analyze strategy selection preferences
explore changes in assets



Digitizing game outcomes

Mapped the distribution of:

e Population (more and less resilient)
e Assets (economic drivers, wildlife, and aquatic life)
e site-specific interventions (R-A-D)

At each turn

— 2040, 2050, 2060 ——




Space-time
clustering for
pattern analysis

Which areas experienced
total population losses
and gains?

I Up Trend - 99% Confidence Gal n
[ Up Trend - 95% Confidence
"] Up Trend - 90% Confidence
No Significant Trend
[ ] Down Trend - 90% Confidence
"7 Down Trend - 95% Confidence
I Down Trend - 99% Confidence LO SS



Space-time
clustering for
pattern analysis

Which areas experienced .'.:88.8.8

total population losses S oY% @
and gains? 08.8'8. @, 8.0..
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I Up Trend - 99% Confidence Gal n
[ Up Trend - 95% Confidence
"] Up Trend - 90% Confidence

We observe both coastal
retreat and growth

No Significant Trend
[ ] Down Trend - 90% Confidence
"7 Down Trend - 95% Confidence
I Down Trend - 99% Confidence LO SS



Number of times the type of intervention

Strategy selection preferences

10 | What types of actions were
o participants more likely to invest in?
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Number of times the type of intervention

Strategy selection preferences
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Number of times the type of intervention

Strategy selection preferences (breakdown)

was used during a game

Resist
R1 R2 R3 R4 R7 R8 R9
Restore Wetlands ~ Create a Climate  Restore Islands Hardened Seawall Upgrade Drainage Elevate Dredge River or
Resilient Industries  Using Dredge Infrastructure Transportation Intracoastal
Grant program Material Infrastructure Waterway



Strategy selection preferences (breakdown)

Accept

Number of times the type of intervention
was used during a game

A1

Increase Local
Emergency
Management Staff

A3

Invest in Nature-based
Approaches to Water
Management on Ag
Lands

A4 A5
Buyout and Implement
Move Infrastructure
Residents Disinvestment Policy

A6

Prohibit New
Development in
Floodplains



Strategy selection preferences (breakdown)
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Strategy selection preferences (through time)
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Strategy selection preferences

Top 4 used actions:

D3: Build living shoreline

A3: Invest in nature-based approaches to water management
D5: Apply firewise concepts to structures

R3: Restore islands using dredge material
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€he New York Times

Used at least once by each
table to protect coastal

Cit @S

D3 was added up to three
times around Wilmington




Changes in assets

Percent change
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