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The Case

The Federal Wildland Fire Service

• The presenting problems:• The presenting problems:

– What do we do with proliferating numbers of software tools and systems? 

– How do we deal with the escalating costs associated with current 

approaches to wildland fire management?

– How do we factor into this the impact of climate change?

– What forms of governance are needed to align the tools and systems with 

the (socio-technical) systems environment in which we are working?
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The Double Challenge at theThe Double Challenge at the 
Level of the Individual
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The Centre-Driven Response (anti-clockwise)

Demand                         
(the outbreak of fire)

The standard 
enterprise 
boundary

Relationship 
implicit in 

definition ofdefinition of 
internal role

Enterprise 
(the way we do 

things here)

internal 
role

Employee  
(do your job)
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The Edge-Driven Response (clockwise)

Demand                          
(things are not going 
according to plan!)

edge 
role

enterprise 
boundary 

specific to the

Enterprise

specific to the 
situation

Incident Enterprise   
(agile configuration 

of capabilities)

internal 
role Commander      

(find a way of dealing 
with the particular 

situation)
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The Double Challenge at the Level of the 
Individual (anti clockwise and clockwise)Individual (anti-clockwise and clockwise)

Demand                          
(things are not going 
according to plan!)

edge 
role

enterprise 
boundary 

specific to the 
situation

Th dTh d

Incident 
CommanderEnterprise   

( il fi ti
internal 

The commander 
experiences a 

double challenge

The commander 
experiences a 

double challenge

Commander      
(find a way of dealing 

with the particular 
situation)

(agile configuration 
of capabilities)

role
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The Double Challenge at theThe Double Challenge at the 
Level of the Enterprise 
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Three Views of the Relationship to Demand

Driven by the anticipated 
long term experience-on-

the-ground

Experience-based View

S i

Solution-
driven Solution-centric View

Service-
driven

Product-centric View

How do we draw upon the other two views 
in support of generating desired long term 
operational effects through the life of the 

ecosystem.

How do we get all the services working 
together in such a way that the right 

capabilities and information can be put in front 
The eco-system 
has a life of its

How do we get the equipment and people 
with all the relevant support in the right

of the right decision-makers at the right time to 
deliver a solution?

has a life of its 
own – it is a 
turbulent 

environment
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The Double Challenge at the level of the 
EnterpriseEnterprise

The first challenge: 
Synchronizing the 

governance framework 
across multiple enterprises.

The second 
challenge: Building 

th ilit t d

p p

Multiple Autonomous Enterprises                
(containing multiple         

task systems)
the agility to respond 

to a turbulent 
environment

Governance 
Framework Single Enterprise 

(containing multiple           
task systems)

Single Task              
System

Nature of Relationship 

Physical 
(product-
driven)

Situational 
(solution-

driven)

Effects-based 
(experience-

driven)
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Responses to the Double Challenge

This is where the 
Federal Wildland Fire 

Service finds itself 

Governance

Multiple Autonomous Enterprises 
(containing multiple          

task systems)

Joint Ventures 
between 

Enterprises

‘distributed 
collaborations’

Governance 
Framework Single Enterprise 

(containing multiple           
task systems) The 

‘comfort 
zone’

Leave it 
to ‘the 

k t’

Physical Situational Effects-based 

Single Task              
System

zone’ market’

Nature of Relationship         
to Demand

y
(product-
driven)

(solution-
driven)

(experience-
driven)
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Meaning and Motivation
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Suppressing Fires 

The people who 
come in and do fuels 
and fire management 

The ‘headline’ 
approach of this 

frame

Emergency response to fires                      
(doing fuels management in off season)

C t t d l f d

The assumption 
underlying its 

approachCut costs and use less funds 
(fire is part of eco-system management, 
but the eco-systems are largely stable 

and separate)

approach

The processes 
Fuels and fire 
management

engaged in that 
follow from this 

approach

Contained firesWe embody  
knowledge aboutThe

The outcome of 
this approach

knowledge about 
how we manage 

this largely 
steady-state 

system

The 
consequences 
that maintain 

this frame
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Minimizing Fires

The people who do 
planning

Protect Wildland-Urban-Interface & 
other vested interests 

Eco-system management minimizing fire

(economic/property/life/political 
costs of failure very high)

Put fires out 
quickly and do a lot 

No unplanned fires

q y
of planning before 
prescribed fire

Keep                        
reacting to fires at 

the local level to 
protect WUI
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Dilemma 1 – planning vs emergency response

Emergency response to fires                      
(d i f l t i ff )

Eco-system management minimizing fire

Hierarchy can be built in this case that holds this dilemma

Cut costs and use less funds 
(fire is part of eco-system management, 
but the eco-systems are largely stable 

and separate)

Protect Wildland-Urban-Interface & 
other vested interests 

(economic/property/life/political 
costs of failure very high)

(doing fuels management in off season)

Put fires out 
quickly and do a lot 
of planning before 
prescribed fire

Fuels and fire 
management

Gap: Perfected
knowledge of the 
dynamics of these 

ecosystems 

No unplanned firesWe embody  
knowledge about 
how we manage 

this largely 
steady-state 

Contained fires

Keep        
reacting to fires at 

the local level to 

The fires are too 
big/too difficult to 
contain, raising a 

new level of 
/ i t

The fuels and     
weather are such 

that it gets out 
and is too large to 

t i l llsystem protect WUIconcern/anxiety contain locally

Emphasis is being forced to the right by 
population movement, size of fires, and loss of The dilemma is being held by the 
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Analysing Dilemmas in terms of Meaning and 
Motivation

Meaning Motivating

Method of approach Method of Approach

Framing Assumption 1 Framing Assumption 2

ProcessProcess Gap: some form 
of impossibility 

OutcomeConsequences 1 Outcome
Consequences 2

p y

Consequences 2 Consequences 1
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Dilemma 2 – local vs large-scale fuels/fire 
managementa age e t

Fuels/fire management is a fuels 
management problem

Fuels/fire management is an 
ecosystem problem              

Driven by available fuels Driven by climatic conditions

management problem                    
(fire/fuel models geared to fuels)

y
(fire/fuel models at different scales 

geared to climate dynamics)

Develop Develop 
d l th t

Gap: making the 
connection explicit

models that 
deal with larger 

ecosystems

Manage systems andPredict local fire 

models that are 
based on fuels 

connection explicit 
between long-term 
consequences and 
short-term actions 

Manage systems and 
anticipate risksWe manage           

fuels and put fires 
out

behavior We get too                             
many large fires that               

cost a lot and get out of 
control

Risk     
mitigation is 

successful
Risk mitigation 
unsuccessful

Emphasis is being forced to the right by number 
of fires getting large/out-of-control with the 

i t d liti l/ i t

This side of the dilemma is not 
really being held as an explicit 

d i it i ht

17

The Double Challenge: meaning and 
motivation in a large system
Philip Boxer, June 20th 2008
© 2008 Carnegie Mellon University

associated political/economic costs agenda in its own right



The Two Axes of Meaning

Extending the 
hierarchy to 
span more:

Holding the relationship 
across the particular gap:

Framing Assumption 1 Framing Assumption 2

span more: 
vertical

across the particular gap: 
horizontal

Method of approach Method of Approach

ProcessProcess Gap: some form 
of impossibility

New Framing 
Assumption 

that holds the 
dilemma

OutcomeConsequences 1 Outcome
Consequences 2

of impossibility 

Consequences 2 Consequences 1

New gap
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Implications for Leadership

Demand Authorisation from 
the needs of the 

it ti (h i t l

edget i

situation (horizontal, 
clockwise)

edge 
role

enterprise 
boundary 

specific to the 
situation

Enterprise internal 
role

Incident 
Commander

Authority from the way the 
enterprise has been 
organized (vertical,           

anti clockwise)
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The Double Challenge RequiresThe Double Challenge Requires 
Us to Work Reflexively
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Enabling the Client to Deal with Turbulence
What you choose to do has 
to be done in conjunction 

with other suppliers…

… you have to be 

Demand is anticipated

Demand is 
unanticipated

Multiple Autonomous Enterprises 
(containing multiple          

task systems)

Type II 
Agility

Type III 
Agility

driven by the 
relationship to the 

customer

Governance 
Framework Single Enterprise 

(containing multiple           
task systems) Type I 

Agility
Leave it 
to ‘the

Ph i l Si i lEff b d

Single Task              
System

Agility to the 
market’

Nature of Relationship  

Physical 
(product-
driven)

Situational 
(solution-

driven)

Effects-based 
(experience-

driven)
Be more efficient in what 

you choose to do
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Type III Agility means Working Reflexively

The Client System:
To ork refle i el is to e amine the

The Consultant:
• To work reflexively is to examine the 

frame through which the client 
system is making sense of the 
problem being presented by its 
demand environment

• To work reflexively is to examine the 
frame through which I am making
sense of the problem being presented 
by my client system.  demand environment.  

• To accept this challenge is to put 
into question that frame, rooted in 
the way the client system does 
business

• To accept this challenge is to put into 
question the ideology that is rooted in 
my way of being, that is, rooted in my 
own unconscious phantasy.  business.  

• Now the client system’s identity is at 
stake because it is committed to 
looking for what is in its own blind 
spot

p y
• Now I am personally at stake because I 

am committed to looking for what is in 
my own blind spot. 

• I am faced with the challenge of how Ispot. 
• It is faced with the challenge of how 

it recognizes what it had not seen 
before. 

• I am faced with the challenge of how I 
recognize what I have never seen 
before. 
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In Conclusion
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Type III Agility Means Tripartite Leadership

In Bipartite Leadership we have leadership organized around the vertical 
axis (‘authority’): 1axis ( authority ):
1. Those at the top of the organisation (leaders), and
2. Those working within the organisation (professionals/unions)

In Tripartite leadership we must add to this a horizontal axis

1

2In Tripartite leadership we must add to this a horizontal axis 
(‘authorization’):
3. Those representing the interests of the customers, 

patients, citizens etc (clinicians…)

1

p , ( )

2
3

In the case those representing the interests of the horizontal axis wereIn the case, those representing the interests of the horizontal axis were 
the incident commanders who had the job of mitigating the risks to the  
local community.
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Contact Information
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Contact Information

Philip Boxer

Integration of Software-Intensive Systems Initiativeg y
Software Engineering Institute

Email: pboxer@sei.cmu.edu

Mail:
Software Engineering Institute
4500 Fifth Avenue
Pittsburgh, PA 15213-2612 
USA
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