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Homes leveled by the Camp Fire line a development on Edgewood Lane in Paradise, Calif., Monday, Nov. 12, 2018. (AP Photo/Noah Berger)
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Evacuation Event as a System

Government 
Jurisdictions

Policies

Natural Systems

Human Behavior

Evacuations
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The design constraints are in flux1 

The range of issues and influences will change with each 
prototyping iteration2 

We are under intense time pressure3 

The problem spans mediums, constituencies and 
disciplines4 

There are many stakeholders and each have different 
perspectives and ideas of what is “right” 5 

Meaningful solutions require action from distributed 
groups6

(1) Senge 2006; Meadows 2008; Ricigliano 2012   (2)Kurtz, Snowden, 2003 (3) Levin et al. 2012; Rittel and Webber 1973 
(4) Manzini 2015 (5)Rittel and Webber 1973; Buchanan 2019; Body, Terrey 2019 (6) Manzini 2019

Systems (designer’s perspective)

Fire intensity, direction and size change constantly and 
influence routes and safety  

An evacuee’s actions will have an impact on others and 
the overall system 

Minutes may make the difference between life and death 

Evacuations require a range of skills and competencies. 
There’s no single way to do it right. 

An evacuation is a community event, yet motivations are 
deeply varied 

Safe evacuations require effective collaboration across 
emergency personnel, government agencies, citizen groups 
and formal and informal networks

Wildfire Evacuations (community member’s perspective)
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How might we practice  
systemic change?

prototype
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prototype (n.)  
an intervention which enhances our ability to learn 
about an element of a design challenge with minimal 
risk, investment, and time.7

(7) Maiorana 2020; The Failures of Prototyping, A call for a new definition. Manuscript submitted for publication.
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Prototyping: Analogous Example

Major life choice with significant risksA low(er) risk way to learn
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A serious game is a game in which education 
(in its various forms) is the primary goal, 

rather than entertainment.

- David Michael and Sande Chen, Serious Games, 2006
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“…playing a game is fundamentally  
a learning experience. ” 

- Jesper Juul, Half-Real, 2005
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Serious Game
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Prototyping Virtual Reality: Serious Games for 
Building Earthquake Preparedness: The 
Auckland City Hospital Case Study 
Lovreglio, et al, 2018
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Game as Prototype
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The activity of prototyping is dialogic in that its 
structure is one of exchange and its purpose is the 
discovery and elucidation of the conditions or 
factors of a design. 

-Carl DiSalvo, Critical Making as Materializing the Politics of Design, 2014
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Serious Game
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• Prototypers construct environment that allows for 
teaching and learning 

• Known elements are communicated through the game 

• Provocations created to surface unknowns 

• Success based on how much participants and designers 
have learned.

Game as Prototype

• Game designers in the role of “teacher” 

• Knowledge is imparted through the game 

• Success based on how much participants have learned

*See Daisy Abbott’s “Modding Tabletop Games for Education” for more on In Game and Out Game experiences.



PROTOTYPING
SYSTEMS 

Approach Time-frame Cycles of Learning Fidelity/Realism Cost/Risk Learning

Evacuation Policies
and Procedures

Multi-year 1/year(s) High High

Evacuation Drills Yearly 1/year Medium High High

Uni-directional

Uni-directional

Bi-directional
(potentially)

Educational Materials Yearly 1/year Low Medium

Bi-directionalEvacuation Games Monthly 1/month* Low Low

*this will be greater if more than one game is played per session
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Pacific Ocean
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Bolinas, CA 
Population: ~1,500
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Bolinas Resilience: The Game
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Step 1 Step 2 Step 3 Step 4
THE FIRE COMMUNITY MEMBERS

Family w/pet(s)

Car

Team TilePlayer/Team Token Destination Marker Communication Booklet(s)

Starting Location Marker

Communication Tiles
“Loved Ones”
Tile

Transport
Tile

Bolinas Resilience: The Game
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Educational

Provocative
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Traffic Simulations Enhanced by knowledge that surfaced during game play. (Bingyu Zhao and Kenichi Soga, UC Berkeley)

Next Phase 
•Exploring Digital Games (remote) 
•Exploring more rapid interventions 
•Exploring Scale (additional communities)
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Thank you!

prototypingsystems.org

@ucdavistom

maiorana.faculty.ucdavis.edu


