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ABSTRACT 
A growing body of work has been focusing on how to govern and manage across jurisdictionally 
fragmented landscapes in an effort to promote more effective wildfire preparedness and 
response. We contribute to this worthy goal in the following five ways through the research 
undertaken in this project:   

1) Human safety was identified as a common risk prioritization that has been instituitonalzed 
across all levels of government and the private sector.  In contrast, differences in risk perception 
occurred along temporal dimensions. Stakeholders varied in the weight they placed on 
perceptions and management of immediate and tactical risk relative to incident-level potential 
risks and long term risks post incident. Minimizing risk in one temporal phase often necissitates 
acccepting greater risk in another phase.    

2) Co-management, as defined by jurisdictional leaders on wildfires, is not monolithic. Broad 
definitions of co-management vary across a continuum of more idividualistic to more 
collecitvistic.  Operationally, leaders subscribe to different mental models for undertaking co-
management.  These include cooperative assistance, negotiated order and collaborative 
singularity. The implication is that different leaders will enter into conversations about co-
management with different expectations, preferences, and assumptions.  Making these 
assumptions more explicit will be important to effectively manage interdependency in 
interjurisdcitional wildfire response.  

3) Governance structures for co-managing mutliple jurisdictions on wildfires are varied and 
include ad hoc arrangements, unified command and delegations of authority. These structures are 
complemented by tools, technologies and forums that facilite formal and informal 
communication and relationship building. Ad hoc arrangements were most problematic for 
providing voice in decision making. Formal representation in the structure was associated with 
greater voice in decision making. New governance arrangements may be needed as fire 
organizations grow more complex over time with the growth of wildfire size and jurisdictional 
participation.  

4) Lead agencies, federal and local jurisdictions tended to feel the best overall about the co-
management outcomes on an incident. State and private jurisdictions were — as a group — 
significantly less satisfied across incidents. Facilitating better co-management outcomes was 
possible when two conditions were met: 1) Neighboring jurisdictions were involved in decision 
making and felt they had a voice and/or 2) Neighboring jurisdictions felt confident that the risk 
management process was appropriate and took their concerns into account.  Under these 
conditions, neighboring jurisdictions tended to be supportive of the actions of their counterparts 
– even if they suffered significant loss during the wildfire. 

5) Type 1 and 2 wildfires in the United States have become more institutionally complex over 
the past 20 years in at least three ways: 1) larger fire perimeters, 2) greater number of incident 
days at PL 4 or 5, and 3) more jurisdictions across more levels of government affected on an 
average incident.   
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OBJECTIVES 
The Joint Fire Science requested research on the Factors that Affect the Co-Management of 
Wildfire Risk.  “The objective of this task statement is to advance our fundamental and applied 
understanding of the human dimensions that affect the co-management of wildland fire risk. Risk 
in this context may involve uncertainties and differences in stakeholder values that preclude a 
strictly probabilistic approach to risk management in its traditional sense. (pg. 14; JFSP Project 
Announcement No. FA-FON-17-0001). 

Our project aimed to address the objectives of this task statement by using a mixed methods 
approach to empirically test a conceptual model of the co-management of wildfire risk.  
Specifically, our project sought to link the scholarly literature on network governance with 
psychological readiness to understand how these processes link to the outcomes of more 
effective co-management. We defined effective co-management through the lens of network 
governance.  

 

Figure 1: Conceptual Model of Co-Management Processes, Structures, and Outcomes 

 

 

Our initial research aims were to 1) identify the characteristics and practices of effective network 
governance for promoting co-management before and during a fire; and 2) develop and 
empirically test a network governance model of co-management.  Through the execution of this 
project, we realized there was need for an additional research goal focused on gaining a better 
understanding of the changing institutional complexity of wildfire that is necessitating this focus 
on co-management.   
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BACKGROUND 
Large wildfire management in the wildland urban interface (WUI) is inherently an exercise in 
co-management of fire risk because it involves an array of jurisdictions, management priorities, 
and interdependent tasks. Incident response is carried out by a menagerie of different agencies, 
organizations, and groups who are legally automous but functionally interdependent (Nowell & 
Steelman, 2013). This “network” is under the control of multiple jurisdictional authorities who 
can have divergent missions and foci thereby leading to conflict (Fleming et al., 2015), if 
governance mechanisms for effective co-management are not in place.   

Network concepts have been growing in their use in disaster settings due to the challenges 
associated with how to accomplish a coordinated, coherent response among multiple 
organizations and agencies that become active during a response phase of a disaster (e.g., 
Comfort, 2007; Faas et al., 2015; Kapucu, 2006; Nowell & Steelman, 2013; 2014). Conceptual 
research relating to network-level governance activities, structures, and outcomes is more 
common than empirical research, leading to calls for greater empirical evidence to support 
conceptual claims (Magsino, 2009).   

Complicating the clarity about the co-management of risk during a wildfire is the tight coupling 
of mitigation actions at the household, landscape, and operational response level that can be 
taken before a fire begins and that can have direct bearing on how risks are identified and shared 
during the fire (Ager et al., 2015; Carroll & Paveglio, 2016; Cohn et al., 2008; Fischer et al., 
2012; Martin et al., 2008).  Consequently, key drivers associated with effective wildfire co-
management during a wildfire need to consider both actions taken before the wildfire occurred, 
as well as when the wildfire is active.  

Effective Network Governance, Alignment of Risk Perception and Value Orientation 
Toward Collaborative Management 

Network governance broadly refers to tools, forums, and practices that organize, shape (and 
constrain) social cognition, normative frameworks, and decision processes within networked 
settings (Fischer et al., 2012; Moynihan, 2009; Provan & Kenis, 2008). These tools, spaces, and 
practices are referred to in the network sciences as boundary objects of network governance 
because they facilitate a common operating picture, lateral patterns of exchange, the 
development of shared norms, understanding and expectations around mutual interests, and 
reciprocal lines of communication (Powell, 1990; Granovetter, 2005).   

Network governance practices have been part of incident command systems for decades, our 
prior research suggests 1) they vary widely in how they are implemented and who participates 
(Nowell & Steelman, 2019), and 2) by themselves, the most commonly used tools may have 
limitations in supporting effective co-management within an expanded number of stakeholders 
(Nowell et al., under review). Research and theory suggests that network governance tools, 
forums, and practices put into practice both before and during a large scale wildfire event can 
both directly and indirectly influence co-management outcomes by contributing to two 
psychological factors -- better alignment of cognitive structures, such as risk perceptions during 
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the wildfire, as well as more positive value orientations toward collaborative management 
(Provan & Kenis, 2008; Comfort, 1990; 2007; Figure 1).     

 

Our study hypothesized that co-management was facilitated when stakeholders shared an 
underlying cognitive framework of risk perception that served as the foundation for higher order 
attitudes, beliefs, and perceptions (Maitlis, 2005; Weick, 1995; Weick & Sutcliffe, 2001).  
Support for this hypothesis is found in research on sensemaking within multi-stakeholder settings 
(Comfort & Kapucu, 2006; Weick, Sutcliffe, & Obstfeld, 2005).  For local level managers, what 
gets noticed and bracketed, and how it gets labeled and interpreted are guided by their schemata 
(e.g., Anderson, Spiro and Anderson, 1978; Brewer & Nakamura,1984; Harris, 1994) or mental 
models ( Johnson-Laird, 1983; Gentner & Stevens, 1983; Jones, Ross, Lynam, Perez, and 
Leitch,) that have developed over time as a result of embeddedness in institutional and cultural 
settings and in response to work, training, and life experiences. Misalignment in cognitive 
structures, or risk perceptions, can lead to lack of agreement about action. A shared mental 
model of the situation, objectives, actions, and responsibilities, we hypothesized, was likely to 
lead to greater success in the management of the fire.   

A key proposition in the literature is that collaborative management doesn’t occur, in part, 
because historic emphasis on juridictional boundaries, and formal authority can pose challenges 
to collaborative management approaches (Weber & Khademian, 2008). In cases where signficant 
differences in risk perception exist, meaningful engagement with a range of stakeholders, 
including experts and non-experts, has been proffered as a means to overcome differences 
(Zaksek & Arvai, 2004; Gregory, 2000; Arvai et al., 2001; Winter et al., 2002;). Interactive 
processes or dialogue may help stakeholders understand the underlying reasons for a proposed 
action, thereby leading to greater support for management actions.  Creating effective processes 
for risk communication and management has been consistently emphasized in the literature for 
decades (Slovic, 1986). Psychologically, a predisposition to engage in collaborative management 
before the fire can provide insight into the potential efficacy associated with co-management 
during the fire.   
MATERIALS AND METHODS 

To advance our project, we created and drew upon several data sets.  These included 1)  case studies of 
jurisdictionally complex wildfires; 2) surveys and key informant interviews of jurisdictional leaders 
and incident commanders; 3) field observations, and 4) data analytics of the institutional complexity 
of Type 1 and 2 wildfires from 1999-2019. 

Case Studies of Jurisdictionally Complex Wildfires.   To develop and empirically 
investigate a network governance model of co-management, we needed to identify a sample 
jurisdictionally complex Type 1 and Type incidents.  In the late fall/winter of 2017, we used a 
key informant snowball sample approach, asking our network of Type 1 incident commanders to 
nominate what they saw were the most jurisdictionally complex incidents that occurred during 
the summer/late fall of 2017.   We also conducted archival analysis of 209s for 69 different 
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wildfires, looking for indicators of complexity including the number of cooperators, values at 
risk and final size.   This resulted in a final identification of 10 jurisdictionally complex 
incidents.  In 2018, we sampled an additional 5 jurisdictionally complex incidents.  These 
incidents were chosen because they involved a similar array of jurisdictions as impacted in our 
2017 wildfires which created opportunity for investigating how repeated incidents impacted co-
management dynamics. 

Table 1. Breakdown of Key Informant Interviews of Jurisdictional Leaders in 2017 

2017 Case 
Fires 

Jurisdictions 
Federal Local Private/ 

Commercial 
State Tribal Grand 

Total 
Grand Total 34 11 16 25 2 88 

 

Table 2. Breakdown of Key Informant Interviews of Jurisdictional Leaders in 2018 

2018 Case Fires 

Jurisdictions 

Federal Local 
Private/ 
Commercial State Tribal 

Grand 
Total 

Grand Total 27 5 4 11 2 49 
 

Surveys and Key Informant Interviews of Jurisdictional Leaders and Incident 
Commanders.  Our next step was to identify representatives from each of the jurisdictions that 
were threatened and/or affected by the wildfire for each incident.  We included both public 
jurisdictions (national forests, national parks, state direct protection areas, county and municipal 
jurisdictions) as well as large private (e.g., commercial timber companies, ranches, private camps 
or recreational businesses), and nonprofit landowners (e.g. The Nature Conservancy) (see Table 
1 and 2).    The incident commander and liaison officer for each incident was our initial point of 
contact and from them we identified a preliminary list of jurisdictional/landowners as well as 
appropriate representatives.  Representatives were identified as the highest-ranking individual 
representing that jurisdiction who was actively engaged in the incident.  This list was verified 
and augmented by subsequent informants during the interview until we reached a point at which 
no new informants were identified. Interviews were conducted by phone and transcribed for 
analysis. In addition, interview participants were asked to complete a 10-question survey 
assessing the extent to which they felt the incident was effectively co-managed.  

For the 2017 case study fires, we identified a total of 98 interviewees and completed 88 (90% 
response rate).  For the 2018 case incidents, we identified a total of 64 key informants and 
conducted 49 interviews (77% response rate).   

Field Observations.  In addition to interviews and surveys, we shadowed incident 
commanders and agency administrators on three of our 2018 incidents.  For this protocol, one of 
the members of our team shadowed either an agency administrator or the incident commander 
during active fire operations.  Observations included a total of six observation days each for 
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incidents 1 and 2, and eight observation days for the third incident.  During shadow observations, 
our team took notes on the interactions of jurisdictional leaders with each other and with the 
incident management team.   Particular emphasis was placed on observations related to 
negotiating priorities and risk perception, the use of boundary objects and the evolving 
understanding of the network that needed to be managed.    This allowed us to observe the co-
management of risk and the role of network governance in real time as the incident unfolded.  

Data Analytics of the Institutional Complexity of Type 1 and Type 2 Wildfires from 1999-
2019.    To understand the changing institutional complexity of wildfire, we set out to develop 
the first known national, longitudinal dataset of the jurisdictional make up of Type 1 and Type 2 
wildfires.  This is an ambitious endeavor that is on-going. Because there is no single national 
data source from which to create such a dataset, it was necessary to construct such a dataset 
using a number of different sources.    These data sources included St. Denis et al.’s (2020) All-
Hazards Data Set mined from the US NIMS system 1999-2014, Short's et al.’s  (2020) Spatial 
Wildfire Occurrence data for the US 1992-2018 (Retrieved from: 
https://www.fs.usda.gov/rds/archive/Catalog/RDS-2013-0009.5), The Wildland Fire Decision 
Support System (WFDSS) Spatial Data (Retrieved from: 
https://wfdss.usgs.gov/wfdss/WFDSS_Data_Downloads.shtml o7247);  NIFC’s (2021) National 
Preparedness Level Data,  as well as other geospatial demographic overlays depicting state and 
county boundaries.    From these data sources, we created an incident level database of Type 1 
and 2 wildfire incidents.  We constructed a number of incident attributes reflecting the 
institutional complexity of the incident.  These include: total acres burned, incident duration, 
jurisdictional make-up of the incident both in total numbers of jurisdictions threatened and 
affected, proportion of acres burned by jurisdiction, and total jurisdictional levels involved (e.g., 
federal, state, local, private, and tribal), number of structures damaged and destroyed, and 
number of incident days at national preparedness level 4 or 5.    Data integration is still underway 
and awaiting the 2019 incidents.  Data will be made publically available to support future 
research. 

 

   

 

 

 

 

  

  

https://www.fs.usda.gov/rds/archive/Catalog/RDS-2013-0009.5
https://wfdss.usgs.gov/wfdss/WFDSS_Data_Downloads.shtml%20o7247
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RESULTS AND DISCUSSION 
 

WHAT ARE AREAS OF ALIGNMENT AND MISALIGNMENT IN RISK 
PERCEPTION ON JURISDICTIONALLY COMPLEX WILDFIRES? 
 

In light of this more complex environment, it is critical we understand how to co-manage 
risk and create governance systems to respond effectively in jurisdictionally complex incidents.  
Before we could understand co-management of risk, we first needed to understand to what extent 
and in what ways there was alignment versus misalignment among jurisdictional leaders with 
regards to their perception and understanding of risk on complex wildfire incidents.    During 
interviews with jurisdictional leaders and incident commanders, informants were asked to “tell 
the story” of the incident as it unfolded, with an emphasis on what they were most concerned 
about as the incident evolved.   From these, we constructed risk narratives and qualitatively 
coded for variation across informants in terms of the concerns that were most salient.   

Do different jurisdictional leaders fundamentally differ in their substantive perceptions of 
risk?  Risk narratives were coded in terms of their substantive focus.  Interviews revealed an 
array of concerns that fell into four broad categories of substantive risk:  1) human (firefighter 
and public) safety, 2) homes, built infrastructure, and communities, 3) eco-systems and the 
natural environment, and 4) social, political and economic risks.   Human safety included risk to 
firefighter and public safety; built infrastructure 
included risk to homes, utility and transportation 
infrastructure, and communities; ecosystems and 
environmental risks included fire suppression 
impacts, threatened species, and threatened 
natural resources; and social, political, and 
economic risks included disruption of economies 
and effects on interagency relationships and 
public perceptions. Concern about these overarching areas of substantive risk during wildfire 
events were prevalent across interviewees regardless of stakeholder affiliation. In other words, 
actors representing agencies at different levels of government and private interests reported very 
similar substantive risk perceptions, with each of the substantive dimensions showing up in each 
group. Most informants – regardless of level of government or private versus public, identified 
human safety as their top priority/concern followed by built infrastructure and communities.  
There was more variation in the relative prioritization of concerns about the natural environment 
and social, political and economic risks, however, these were often viewed as entangled (e.g., 
economic concerns were linked to healthy forests).   This is noteworthy as it suggests that 
differences in risk perception and prioritization, to the extent that they exist, are more nuanced.  

KEY FINDING:  Across incidents, there was 
considerable alignment among 

jurisdictional leaders, regardless of level 
of government or public/private 

affiliation,  in terms of prioritization of 
human safety and protection of the built 

environment as top priorities.    
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There appears to be a relatively strong foundation of common risk prioritization that has been 
institutionalized across all levels of government as well as embraced by the private sector.    

 Do jurisdictional leaders fundamentally differ in their temporal perceptions of risk?  
Analysis of risk narratives revealed that the main difference across informants occurred in the 
temporal bounding of risk perception within substantive areas.   Each substantive dimension 
comprised specific values or elements at risk that varied temporally according to the immediacy 
of threat. Specifically, we found temporal dimensions of risk varied in terms of whether 
perceptions of threats were tied to immediate and tactical elements of risk, the incident-level 
potential of risks, and the risk of long-term consequences that would endure after the incident 
was contained. Immediate and tactical risk comprised resources most at risk during the current 
operational period. Incident level risks comprised resources generally at risk across the temporal 
scope of the entire wildfire incident. Long term risks extended beyond the incident into the days 
and years after the event.  

For example, risks to human safety could be expressed in terms of immediate and/or 
tactical risks such as concerns for firefighter 
safety as a result of a specific decision 
concerning where to put a fire line. It 
could also be expressed as risk to 
immediate public safety in relation to 
members of the public coming into contact 
with the fire at given point in time.  At the 
incident level, human safety concerns 
could be expressed in terms of incident 
level duration of firefighter risk exposure 
and to public health from prolonged smoke exposure. Concerns about human safety in long-
term/post incident risk included concerns such as heightened firefighter risks in future incidents 
due to increased number of snags.    Perceived risks to ecosystems and the environment at the 
immediate and tactical level included suppression impacts on natural resources, at the incident 
level include threats to endangered species and habitat and destruction of natural resources such 
as timber and grazing lands, and in the long-term included ecological health, risk exposure for 
future incidents, and aesthetic and recreational values. All four substantive risk categories 
appeared across all three temporal dimensions of risk, with the exception of risk to homes, 
infrastructure, and communities, which was perceived to lie at the immediate/tactical and 
incident levels, (see Table 3).   Differences in temporal prioritization of risk is important as 
interviews revealed that there are often tradeoffs such that minimizing risk in one temporal phase 
often requires accepting greater risk in another temporal phase.  For example, minimizing the 
immediate tactical risk to firefighters may prolong an incident leading to greater total hours of 
firefighter risk exposure.  

KEY FINDING: Jurisdictional leaders think 
differently about risk in terms of temporal 

emphasis:   immediate/tactical risk, incident 
level risk, or long-term risk.  Difference in risk 

perception were frequently expressed as 
differences in temporal prioritization rather than 
differences in the substantive risk prioritization  
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Table 3. Substantive and Temporal Dimensions of Risk  

Temporal 
dimension of risk: 

Immediate / tactical Incident level Long-term 

Substantive risk to:  

 

Human safety 

Risks to fire fighter 
safety 

Immediate public 
safety 

Firefighter risk 
exposure hours on 
long duration incident 

Community/public 
health risk from 
prolonged smoke 
exposure 

Post-fire risks, 
mudslides, flooding, 
recovery 

Houses, built 
infrastructure, and 
communities 

Immediately 
threatened values 

Fire potential to 
impact public 
infrastructure and 
communities 

-- 

Ecosystems and 
environment 

Fire suppression 
impacts on natural 
resource values 

Threats to 
endangered species & 
habitat 

Destruction of natural 
resources (timber, 
grazing lands) 

Ecological health of 
the wildland and 
associated risk 
exposure for more 
intense future 
wildfires 

Aesthetic and 
recreational value of 
the land 

Social, political, and 
economic  

Inter-agency 
coordination 

Political risk and 
negative public 
perceptions 

Risks to cultural sites 

Cost (suppression 
dollars) 

Disruption of local 
economies 

Long term impacts to 
local economies 

Public and political 
support of public 
lands 
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WHAT DOES CO-MANAGEMENT MEAN IN THE CONTEXT OF 
JURISDICTIONALLY COMPLEX WILDFIRES?1 
 

Co-management is an abstract concept borrowed from natural resource management.  Realizing 
the need to gain greater clarity, we wanted to understand what co-management meant to 
jurisdictional leaders in the context of a jurisdictionally complex incident and whether 
understanding of co-management varied across leaders.   Specifically, we wanted to understand 
what jurisdictional leaders thought co-management looked like when it was going well.  We also 
wanted to understand what leaders thought it looked like when an incident was not co-managed 
well. 

When asked to describe what co-management meant to them in the context of a jurisdictionally 
complex wildfire incident, jurisdictional leaders offered varied descriptions of co-management.  
Descriptions addressed one or more of the following three major topics that we labeled as: 1) 
global orientation toward co-management, 2) models of co-management, and 3) the relationship 
of co-management to structures of network governance. These topics were not categorical or 
mutually exclusive. Rather, they illuminated the concept of co-management as one that is 
complex and can be thought about from a number of different angles. Altogether, the topics paint 
a picture of co-management during incidents that varies across a continuum of more 
individualistic to more collectivistic orientations and therefore is not confined to any one strategy 
(e.g., collaboration). Findings also illuminated that co-management is rooted in normative 
judgements of fairness and often takes place within, and is constrained and enabled by, 
institutional structures of network governance, but is not necessarily the same thing as network 
governance. In the following sections, we outline the major themes that emerged within each of 
these topic areas followed by a discussion of their implications for advancing both the theory and 
practice of co-management.  

Strategic Orientation toward Co-Management.  First, as outlined in Table 4, descriptions 
of co-management differed across jurisdictional 
leaders in terms of where they stood on a 
continuum anchored on one side as an emphasis 
on a collectivist orientation focused on creating 
unity versus a more individualist orientation 
focused on respecting differences and diversity 
among jurisdictions.   

 

 

                                                            

1 Findings under review with International Journal of Wildland Fire 

KEY FINDING: Jurisdictional leaders differ in 
their relative emphasis on the importance 

of unity (collectivism) versus respecting 
diversity (individualism) in their conceptions 

of co-management 
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Table 4:  Global Orientations Toward Co-Management 

Collectivistic Orientation                                                                                           Individualistic orientation 

 

 

Emphasis on Creating Unity                                                                     Emphasis on Respecting Diversity 
 

You've got to agree. You know, you have one 
common goal, one common interest, one 
common set of objectives, and there has to be 
buy-in from all partners. 

 

[Co-management] can go bad if we don't all 
agree on the best approach when we don't agree 
that we focused our resources on the highest 
probability of success even though it came at the 
expense of impacting a resource that may have 
been up under someone else's jurisdiction and we 
don't stand in locks sync with each other on those 
things. 

 

[In co-management] We serve as one team, one 
plan, one mission and I'm bringing my resources 
and my objectives and maybe another agency as 
well. And we're aligning, setting priorities, setting 
expectations and be consistent as agency 
administrators of how our team are to employ 
those objectives or to do that. 

 

[Co-management] It's about the respect. …. You 
don't have to agree philosophically with each 

other, but you've got to respect that they have a 
different mission.  

 

I think co-management means there's more than 
one interest there, and so consideration for 

multiple priorities is probably -- it becomes an 
issue  

 

So I believe that part of co-management is 
looking at the mission for both departments. And 

our department missions are different, so those 
discussions have to be had. 

 

It means that you're bringing in multiple … 
organizations with different priorities and 

different requirements, and then joining them 
together to manage for the better of the good or 

the whole overall incident 

 

Models of Co-Management.   A second key finding from this investigation was that 
jurisdictional leaders differed in terms of what effective co-management “looked” like.  
Specifically, descriptions of co-management revealed three distinct models:  1) cooperative 
assistance, 2) negotiated order, and 3) collaborative singularity (Figure 4).   As shown in Figure 
4a, cooperative assistance is distinguished from the other strategies in its emphasis on retaining 
jurisdictional autonomy while still addressing the need for communication, coordination and 
cooperative resource sharing between jurisdictions.  In Figure 1, each of the colors represent a 
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different jurisdiction. Under cooperative assistance, a jurisdiction may lend aid to another 
jurisdiction as indicated by a colored circle, but the jurisdiction receiving aid still retains 
complete autonomy over all decisions and operations occurring on their jurisdiction. Strategy 
development and planning may remain fragmented among jurisdictions. The premise of 
cooperative assistance is that each jurisdiction has operational control of what occurs on their 
jurisdiction. Resources allocated to that jurisdiction from another will be used in a manner 
consistent with the objectives of the receiving jurisdiction’s mission.  In other words, this 
strategy expects that, when in Rome, everyone acts like Romans.   

The second strategy, which we have termed negotiated order, had a similar emphasis on 
differing priorities and interests that each jurisdiction is trying to address. However, this co-
management model differed from cooperative assistance in the sense that it placed greater 
emphasis on the recognition that these different 
priorities need to be negotiated into a single, 
coherent plan and that certain values or assets 
may need to be sacrificed to protect other values 
or assets given limited resources. Figure 4b shows 
that negotiated order is delineated by the 
integration of multiple jurisdictions into a single 
cohesive plan yet with a strong emphasis 
remaining on the individual jurisdictions that 
comprise this composite organization.   The co-management emphasis here is on convincing 
other jurisdictions to take your interests, concerns, and objectives into consideration when 
operational plans are being developed, even if they run counter to another jurisdiction’s interest, 
mission or direct objectives. Understanding interdependencies of actions and objectives is 
paramount. 

The last strategic orientation to co-management we described as collaborative singularity. 
In this model, co-management was defined by the unification of all affected jurisdictions into a 
single organization guided by one mission and one set of objectives and priorities. What 
delineated this model from other models was the emphasis on the subordination of individual 
jurisdictional interests in pursuit of higher order, incident level, objectives that required the 
collective resources and efforts of all involved to accomplish the mission. Figure 4c shows the 
boundaries between individual jurisdictions can become blurred within a collaborative 
singularity as the collective aims become paramount. For some informants, this collaborative 
singularity was described as born out of negotiated order wherein affected jurisdictions weigh in 
on incident objectives at the onset. 

 

 

KEY FINDING:  Jurisdictional leaders 
differ in terms of their preferred 

models of co-management.  
Informants’ preferences reflected 
three distinct models: cooperative 
assistance, negotiated order, and 

collaborative singularity. 
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Figure 4: Models of Co-Management 

This model shows the three distinct models revealed by the descriptions of co-management.  

 

   

 

 

A Multi-Level Theory of Co-Management on Jurisdictionally Complex Wildfires.  
Collectively, this phase of analysis revealed a more nuanced model of what co-management 
means in the context of co-managing a jurisdictionally wildfire (see Figure 5).  Put simply, 
findings indicate co-management means different things for different jurisdictional leaders which 
may prove problematic if leader are not aware, and thus unable to effectively navigate, these 
different expectations.  These differences appear to be rooted in differing perceptions of the 
nature of interdependency with other jurisdictions and preferences for how to manage these 
interdependencies while still maintaining a comfortable level of jurisdictional autonomy.  These 
perceptions drive different global and strategic orientations toward co-management.  
Collectively, this model argues that it is the negotiation of these different preferences that shape 
and constrain the collaborative governance arrangement that emerges on an incident.  
Understanding this helps to explain variation in governance arrangements across incidents.  
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Figure 5: A Multi-Level Theory of Co-Management  

 

 

 
 
 
 
 
 
 
 
 
WHAT ARE THE MODELS OF NETWORKS GOVERNANCE THAT EFFECTIVELY 
GIVE VOICE TO DIVERSE JURISDICTIONS ON JURISDICTIONALLY COMPLEX 
WILDFIRES?2 
The previous analysis revealed considerable variation across jurisdictional leaders in their 
conceptions of what effective co-management looked like and how variation may shape the 
different governance arrangements that we observe.  In this analysis, we investigated the efficacy 
of governance arrangements that were established to manage diverse jurisdictional interests on a 
sample of ten jurisdictionally complex incidents.  We carried this work out in three phases 
bounded by two guiding questions and design principles: 1) What network governance structures 
allow for representation of diverse interests in a jurisdictionally complex incident (Phase 1); 2) 
To what extent does formal representation in network governance structures increase voice?  Do 
we see variation in macro and micro structures when it comes to voice? (Phase 2); and 3) Design 
insights into governing conflicting contingencies in complex disasters (Phase 3).  

 

Phase 1: What network governance structures allow for representation of diverse interests in a 
jurisdictionally complex incident?  Our initial incident level analysis across our 10 case study 
incidents revealed that network governance on these incidents demonstrated considerable 
variability in how they structured network relations among jurisdictions.  Network governance 
was further described as consisting of both macro and micro structures through which principals 
and their agents sought representation.  Macro structures represent the principals and agents 
                                                            

2 Findings published in Journal of Public Administration Research and Theory, Volume 31, Issue 4, October 2021, Pages 723–
739, https://doi.org/10.1093/jopart/muab004.  

https://doi.org/10.1093/jopart/muab004
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impacted by the incident and their formal relationships with one another.  Micro structures are 
the tools, technologies, and forums through which formal and informal negotiated order is 
achieved. 

Three macro structures were prevalent—ad hoc arrangements, unified command and delegations 
of authority. Eight of the 10 cases in this study typically employed some type of network 
governance design involving a combination of joint 
delegations of authority and unified command.  In 
two cases, the entire incident lacked a formal 
network governance structure despite numerous 
jurisdictions being engaged.  In other words, there 
was no joint delegation of authority or unified 
command structure formally linking any of the 
affected or threatened jurisdictions and 
coordination was carried out in an ad hoc arrangement. Seven incidents used unified command 
and eight used delegations of authority; these were used in combination on seven incidents.  For 
example, Figure 6 represents the macro structure set up to govern an incident we will refer to as 
the Summit Fire. As shown, this network governance organization consisted of a joint delegation 
of authority between three federal agencies to a single incident commander who then was tasked 
to work in unified command with two other incident commanders representing a state and a 
county jurisdiction.  Other jurisdictions involved in the incident were represented only through 
ad hoc arrangements, and existed outside of formal structural configurations. 

Figure 6: Network Governance Organization for “Summit Fire” 

 

 

Phase 2: To what extent does formal representation in network governance structures 
increase voice?  Do we see variation in macro and micro structures when it comes to voice?   

We wanted to examine perceptions of voice among principals represented under different macro 
structural arrangements.  To understand this, we first needed to categorize where individuals fell 
within the various macro structures.  There were four different ways in which principals could be 
represented within the macro structure.  First, they could be represented under a joint delegation 
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Key Finding: Jurisdictional interests 
on complex incidents are governed 

through a combination joint 
delegations of authority, unified 

command,  and ad hoc 
arrangements   
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of authority in which multiple principals elected to mutually delegate authority to a single agent 
(i.e., incident commander) who managed their collective interest on their behalf. Only two of our 
principals met this criterion.  Second, principals could be represented through unified command 
in which their interests were being represented by a dedicated agent, but that agent managed 
those interests in joint command with other agents who were likewise representing other 
jurisdictional interests.  Twelve of our principals met this criterion.  Third, principals could be 
represented through a combination of the first two.  In these cases, a joint delegation with one or 
more jurisdictions to a single agent might be present along with a unified command structure 
with one or more agents representing additional jurisdictions.  Twenty-one of our principals were 
represented in the macro structures under this arrangement.  Last, principals could be represented 
ad hoc through informal coordination with other principals and their agents.  Thirty-three of our 
principals were classified as ad hoc.   

Second, we needed to understand who perceived who had voice in these structures and who did 
not. Our data indicated that 47% of the individuals in our sample expressed consistent sentiments 
of voice, 25% expressed consistent sentiments of having no voice, and 28% expressed mixed 
sentiments of voice, often expressing voice in one aspect of the incident but not in another or 
expressing differing sentiments during different time points as the incident unfolded.   

The next question we posed was whether we would see variation in the expression of voice based 
on positionality within the macro structures.  
Our data indicated that all three macro structures 
and their combinations can effectively channel 
voice, although some appeared more 
problematic than others.  100% of those who 
were in joint delegation (n=2) and 58% in 
unified command (n=12) were perceived to have 
voice (Figure 7). 62% in a combination of joint 
delegation and unified command (n=21) were perceived to have voice.  In contrast, only 30% of 
the principals in an ad hoc arrangement (n=33) perceived themselves to have voice.  Among all 
of those who perceived to have no voice, 82% were under ad hoc arrangements, 12% were under 
a combination of joint delegation and unified command and 6% were under unified command.   
This pattern suggested core propositions that formal representation in the macro structure 
increased the likelihood of experiencing sentiments of having voice and that lack of formal 
representation increased the likelihood of experiencing sentiments of not having voice.  

  

Key finding: Being formally represented 
in the incident organization through 

either joint delegation or unified 
command was associated with 

decreased risk that  jurisdictional 
leaders experienced a lack of voice.    
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Figure 7: Perception of Voice by Jurisdictional Leaders under Different Network 
Structures 

  

 

 

Phase 3: Design Insights into Governing Conflicting Contingencies in Complex Disasters 

Our third phase consisted of a discrepancy analysis of cases in which formal representation did 
not lead to a perception of voice and cases in which those lacking formal representation still felt 
they had voice within the incident.  This analysis revealed that micro structures were required to 
support macro governance elements.   

Voice could be lost despite formal representation in the incident organization when 
organizational failures occurred.    For example, direction issued from the top of the chain of 
command failed to translate down through ranks to the tactical level, often unraveling along 
historical and institutionalized differences in tactics and strategy associated with different 
agencies.  This left individuals feeling that what had been agreed to was never executed on the 
ground and consequently their voice was not effectively translated into action.  Second, six 
additional participants, who were formally represented but who expressed lack of voice, 
described being unclear about their role and/or feeling that their counterparts discounted their 
input.  In the case of the latter, a strong technocratic theme was present.  For example, if the 
other members of the macro structure did not perceive the agent to have the experience to offer 
an informed and realistic opinion, they could be discounted, thus revealing a hierarchy among 
equals. In other cases, conflicting ideas about risk and prioritization failed to be negotiated and 
certain agents’ interests were perceived not to have been given priority.  The chaos created 
during times of transitions appeared to be particularly susceptible to this type of dynamic. 
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The perception of having voice on the incident could be gained despite a lack of formal 
representation in the incident organization through micro-communication structures.  In cases 
where those outside the formal incident organization still 
experienced voice, we noted compensatory patterns that 
essentially mimicked formal representation.  All of these 
actions hinged on having pre-established relationships 
prior to the fire and/or leveraging micro structure 
communication and connection modalities during the 
incident.  These included efforts to directly insert oneself 
into the formal organizational structure, leveraging pre-
existing organizational relationships, and/or direct 
outreach by someone within the formal governance structure to the principal with an ad hoc 
arrangement.  For instance, a number of participants leveraged existing relationships and 
previous experience to essentially create a quasi-formal representation, inserting themselves into 
the formal governance structure.  In doing so, they mimicked the involvement of those formally 
represented, embedding themselves at the incident command post, attending daily briefings, 
connecting with the incident command and division supervisors, as well as obtaining phone 
numbers so they could contact key people within the formal structure as needed as issues arose.    

Last, we observed that in incidents like the Summit Fire, the organizational complexity of the 
fire organization was highly complex.  Incident commanders reflected on the challenges of 
managing all the different agency administrators and private land interests that were invested in a 
jurisdictionally complex fire.   Findings indicated that many fire organizations are potentially 
hitting limits in terms of how many jurisdictional interests can be knit together using existing 
structures of joint delegations and unified command.  This suggests that the ability of fire 
organizations to allow some jurisdictional actors to experience voice despite a lack of formal 
representation may become increasingly important as fires continue to increase in jurisdictional 
complexity.  It also suggests new governance arrangements may be needed.  Collectively, these 
findings resulted in the following propositions concerning network governance of jurisdictionally 
complex wildfire.  

Proposition 1: Direct representation of principals in the formal network governance 
structure increases the perception of voice. 

Proposition 2: Micro structural communication modalities can mitigate structural risks 
for having no voice that are associated with lack for formal representation. 

Proposition 3: Micro structural communication modalities will be less effective in 
mitigating structural risks when the formal structure is compromised.  

Proposition 4: Increasing institutional complexity in formal governance will hit a point 
of diminishing returns and governance through micro structures will be increasingly 
important 

 

Key Findings: Voice on an 
incident could be gained 
despite a lack of formal 
representation through 
micro-communication 

structures that mimicked 
quasi-formal representation 
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WHAT CONVERSATIONS DO WE NEED TO BE HAVING RIGHT NOW TO 
IMPROVE CO-MANAGEMENT ON JURISDICTIONALLY COMPLEX WILDFIRES?3 
 

The past 5 years, we’ve observed numerous wildfires move cross across the American landscape, 
many traversing three or more different jurisdictions. Co-management has been proposed as a 
guiding concept for operating effectively in what appears to be a new “inter-jurisdictional 
wildfire-world order.” Sounds great, right? But how do we get there? 

While ill-defined in policy, co-management in scholarship refers to power sharing of the decision 
space (Berkes, 2009). Scholars of change management have long recognized the challenges of 
retrofitting new concepts and ideas into existing systems (By, 2005). This begs two questions: 
Does our existing incident command system accommodate principles of co-management? And, 
what practices are being employed to retrofit the existing incident command practices to adapt to 
the demands of more complex multi-jurisdictional spaces? 

How Are We Doing in Co-Managing Multi-Jurisdictional Fires? 

Survey data indicate that lead agencies, federal and local jurisdictions tend to feel the best overall 
about the co-management outcomes on an incident. State and private jurisdictions were — as a 
group — significantly less satisfied across incidents.  

While the challenges are considerable, incident commanders and agency administrators are rising 
to meet these challenges in creative ways. Both the challenges and the solutions were 
markedly similar regardless of jurisdiction. When jurisdictions perceived that their interests 
and concerns were not being given due consideration, both state and federal informants voiced 
frustration and concerns about risk transfer. At the same time, when co-management was 
perceived to have been effective, informants representing a variety of different jurisdictions 
tended to point to the same practices and dynamics at play.  

Nature of the Beast: Jurisdictional Interdependency Meets Jurisdictional Autonomy 

Interdependencies exist when the actions of one entity have consequences for another entity. 
Wildland fire response efforts are often jurisdictionally interdependent. This means that 
decisions and subsequent actions taken on one jurisdiction can have consequences for adjoining 
jurisdictions, both before, during and after the incident. However, different jurisdictions have 
different land and fire management objectives and currently, individual jurisdictions have the full 
authority to make unilateral decisions aimed at maximizing their own agency objectives when 
engaged in fire suppression efforts on their own land.  

                                                            

3 Findings published https://fireadaptednetwork.org/co-managing-wildfire-conversations-you-need-to-have-right-
now/ .  

https://fireadaptednetwork.org/co-managing-wildfire-conversations-you-need-to-have-right-now/
https://fireadaptednetwork.org/co-managing-wildfire-conversations-you-need-to-have-right-now/
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We have  seen this equation in many environmental policy domains before (Figure 8). Situations 
characterized by jurisdictional interdependence and unilateral decision making, coupled with 
differing objectives create a powerful “conflict cocktail.” Such conflict, if it occurs, frequently 
leads to on-going problems, making everyone less effective (Wondolleck & Yaffee, 2000).  

Figure 8: Recipe for the Conflict Cocktail 

 

 

 

Points of Leverage to Resolve Tensions in Multi-Jurisdictional Settings 

The theoretical solution space is to lessen or eliminate one or more of the three elements on the 
left side of  the above equation. Just like the fire triangle, when you remove any one of the 
elements, the conflict goes away. If you reduce jurisdictional interdependence by, for example, 
creating buffer zones between boundary properties so that it is difficult for a fire to transfer off of 
one property to another, the conflict is resolved. Alternatively, if there are spaces where land and 
fire management objectives can be brought into closer alignment across jurisdictions, then the 
tension is resolved. Last, if management actions are co-negotiated such that other jurisdictions 
believe their interests are represented in the decision space, the tension is again resolved.  

Figure 9: Leverage Points for Co-Managing Conflict 

 

Unfortunately, really only one of these three points of leverage is available to agency 
administrators and incident commanders during a wildfire. Finding opportunities where land/fire 
management objectives might align or establishing interjurisdictional buffers are complex 
planning efforts that must occur before the fire.  These are not generally feasible options to work 
through during an active fire. This leaves one immediate option — creating more space for 

Interdependence  x Competing Objectives  x Unilateral Decision-Making =  Conflict  
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consultation with and input from jurisdictions who will be directly impacted by the fire while it 
is happening.  

The good news is that our interviews indicated that facilitating better co-management outcomes 
was possible when two conditions were met: 1) Neighboring jurisdictions were involved and 
felt they had a voice and/or 2) Neighboring jurisdictions felt confident that the risk 
management process was appropriate and took their concerns into account.  Under these 
conditions, neighboring jurisdictions tended to be supportive of the actions of their counterparts 
– even if they suffered significant loss during the wildfire.  

Barriers to Co-Management 

Three major barriers work against co-management. First, it is sometimes hard to predict whether 
a fire will become multi-jurisdictional until it starts making big runs toward other jurisdictions. 
By then, you’re behind the curve. However, no jurisdiction wants to be sub-optimizing its own 
objectives out of consideration for another jurisdiction if there is no true interdependency 
present.  

Second, jurisdictional authority is a critical element of our existing incident command system. In 
a wildfire response, clear objectives and lines of authority are key components that enable 
decisive action. But the more actors that are admitted to the decision space, the more difficult it 
is to communicate clear objectives. As more jurisdictions and objectives are added, the greater 
the challenge to effective co-management.  

Third, and related to the second, tools for multi-jurisdictional command (e.g., joint delegations of 
authority, unified command, area command) generally make sense when a given jurisdiction is 
under imminent threat. Up until that time, potentially threatened but not yet affected jurisdictions 
do not have a clear role in ICS. For example, individuals showing up to the incident command 
post from threatened, but not yet affected, jurisdictions were jokingly described as “spies” in one 
interview.  

Last, negotiating priorities and strategies across jurisdictions can be difficult, particularly if the 
relational groundwork has not been laid ahead of fire season. In total, we learned there are 
understandable reasons why jurisdictions might act unilaterally on fires.  

Yet, there are even better reasons to change how we manage multijurisdictional fires. When co-
management of multi-jurisdictional fires goes awry and jurisdictions feel they have been 
needlessly exposed to additional risk by their neighbor, the long term fall out to relationships can 
be substantial. Jurisdictions are structurally conjoined by their boundaries and the physical 
characteristics of the fireshed. This means the same set of actors will be brought together again 
and again, year after year, as fires and other natural hazards move through the area. No agency 
has the resources, expertise, networks or legitimacy to create more resilient landscapes, fire 
adapted communities or effective fire response working alone.  
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Our data highlighted several immediate actions that could have significant payoff for improving 
co-management outcomes. We learned that pre-season conversations are missing opportunities 
for building the foundation for effective co-management.  

Conversations to Have Right Now:    

1) “Hi, my name is…” 
 

In some cases, agency administrators had never met one or more of their counterparts prior to 
the fire. These individuals often expressed regret at having not made that personal contact 
before they had to co-manage a fire together. Effective co-management often requires tough 
conversations and a willingness to give one another the benefit of the doubt. Numerous 
informants reflected on the value personal relationships offered when having to navigate 
tough conversations with their counterparts.  

    
2) “How and when are we going to communicate with each other about potential 

threats?”   

Themes related to mutual respect were also prominent in the interviews. Jurisdictions who 
receive fire from another jurisdiction look for signals suggesting that their concerns and 
interests were taken into account by the lead agency. One of the first places where this was 
repeatedly described as “getting off on the wrong foot” was when a receiving jurisdiction 
found out about a potential threat from a source other than the lead agency and had to go 
hunting for information. Conversely, both public and private land owners who ended up 
receiving a fire from another jurisdiction were appreciative when they were contacted early 
on by the lead agency. Knowing your jurisdictional counterparts and setting mutual 
expectations for when contact will be made about potential threats is a low cost/high return 
strategy to promote a climate of mutual respect. Sometimes this outreach was not as timely as 
it could have been because the lead agency did not anticipate what the fire ending up doing. 
In light of the increasingly unprecedented nature of fire behavior, erring on the side of over-
communication may be wise — particularly late in the fire season when resources are scarce.  

 
3) “How do we communicate concerns and offer assistance when we perceive 

significant threat from a fire that is on your jurisdiction?” 

This one is tough. It is the grey area of the incident command system where a potentially 
threatened — but not yet impacted-jurisdiction has no formal standing within the lead fire 
organization. Offers to “help” were sometimes described as a cultural taboo within the fire 
community, communicating a lack of confidence in counterparts and their ability to handle 
things on their own.  

A “don’t worry, we got this” culture was also described as continuing to pervade the incident 
command world across multiple jurisdictions — likely an artifact from a previous era when 
fires were smaller and less active, and management objectives were less complex. Stories of 
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jurisdictional hand-wringing from the sidelines, “black ops” missions outside of command 
and control of the lead organization, sending “spies” into fire camps, and fire line 
negotiations with division sups were part of this broader narrative — all signals that there 
was lack of confidence in the command structure.  

At the same time, our interviews were also filled with stories from individuals who innovated 
ways to break through these bureaucratic, institutional and cultural barriers toward more of a 
co-management approach (stay tuned for more on this). One of the most well-reviewed co-
management tools we heard about was a regularly scheduled agency administrator 
meeting. This was a private meeting where current and/or prospective agency administrators 
met together with the incident commander to share concerns, vet strategies, offer suggestions 
and assistance, and be heard. These meetings too place outside of planning meetings and 
were described by incident commanders as useful because it forced agency administrators to 
work together to provide a shared set of objectives and priorities for the incident (not just for 
their jurisdiction) rather than require incident commanders to engage in shuttle diplomacy 
across jurisdictions. Agency administrators liked these meetings because it gave them a small 
decision forum to make sure their concerns were heard and considered in the strategy.  

Multi-jurisdictional incidents will continue to be a key challenge within the wildfire community. 
The volatile combination of interdependencies, competing objectives, and unilateral decision 
processes help us understand the challenges, but it also helps identify points of leverage. 
Improving capacity for co-management among jurisdictions during an incident is only one point 
of leverage. More powerful opportunities may exist in the pre-season work aimed at reducing 
interdependency and/or increasing alignments of management objectives.  
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HOW HAS THE INSTITUTIONAL COMPLEXITY OF WILDFIRES CHANGED 
NATIONALLY OVER THE PAST 20 YEARS? 
 

Our investigation into network governance that supports effective co-management of 
jurisdictionally complex wildfires presumes that the task environment of wildfire is changing and 
therefore required greater national capacity for co-management across jurisdictions.   Our team 
investigated the extent to which and ways in which the task environment of Type 1 and Type 2 
wildfires has changed over the past 20 years.  While there is general acknowledgement that 
incident response to wildfire is increasingly complex, there is much we do not yet understand 
about how climate and human developments have changed the task and institutional environment 
of incident response. This phase of our investigation sought to generate greater empirical clarity 
and precision of understanding about changes in institutional complexity of large wildfire 
incident response over the past twenty years4.  

The first step in this process was to define institutional complexity of large wildfires.    To 
narrow in on the most complex wildfires across the nation, we chose to focus solely on wildfires 
for which a Type 1 or Type 2 incident management team had been assigned between the years of 
1999-2019.  We then investigated changes over the past 20 years in six elements that reflected 
aspects of institutional complexity: 1) total acres burned, 2) # of fire perimeters, 3) # of incident 
days at Preparedness Level 4 or 5, 4) incident duration, 5) total number of jurisdictions, and 6) 
total number of jurisdictional levels (federal, state, local, private, tribal). To date, there is no 
national dataset available to serve as the definitive source of information about institutional 
complexity of wildfires.   To create this dataset, our team has been compiling data sources from a 
number of different existing datasets (see pg. 7) – many of which are being updated themselves 
as new and better data are available.  The creation of a national dataset of changing institutional 
complexity of wildfire has been a considerable task and is yet underway awaiting the 2019 and 
2020  data.    As such, the time series analysis we present here is preliminary and should be 
interpreted with caution awaiting the finalized datasets.   

 Change in final acres.  Focusing just on the 1999-2018 Type 1 and Type 2 wildfires, 
preliminary time series analysis indicates that, on average, Type 1 and 2 wildfires nationally 
have increased in size by approximately 500 acres per year over the past 20 years.  Larger fires 
generally require corresponding larger fire organizations in terms of the number of resources 
needed to manage the fire.   Preliminary findings suggest that nationally, the greatest changes in 
the size of Type 1 and 2 wildfires is occurring in the Northwest and Northern California, the 
Great Basin, Rocky Mountain, Southwest and Southern Regions relative to the Eastern, Northern 
Rockies, Alaska, and Southern California.  

                                                            

4 Focus on the past twenty years of wildfire is driven by two considerations.  The first consideration was driven by 
limitations in data availability (See Short et al., 2020). The second consideration was the duration of time in which 
it takes to make significant institutional changes to complex bureaucracies.  Changes within the past 20 years can 
be reasonably construed as “recent” from an institutional adaptation standpoint.  
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 Change in # of days at PL 4 or 5.  Analysis also revealed an upward trend of the number 
of days Type 1 and Type 2 incidents are being managed while national preparedness levels (PL) 
are at either 4 or 5.  This is important as higher 
PL levels suggest that incident management 
teams are more likely to be restricted in the 
number of fire resources available and thus are 
more likely to have to adjust tactics, prioritizing 
certain values at risk over others given limited 
resources.   Nationally, preliminary findings 
suggest the regions that have seen the greatest 
increase in Type 1 or 2 incident days at PL 4 or 
5 are California, the Northwest, Northern 
Rockies, and Alaska.    

 Jurisdictional Complexity.  Jurisdictional complexity refers to the number of distinct 
jurisdictions that are impacted by a given wildfire incident and therefore must engage in the co-
management of that wildfire.  Preliminary time series analysis indicates a significant positive 
national trend in the jurisdictional complexity of Type 1 and Type 2 wildland fires (see Figure 
2).  This upward trend in increased jurisdictional complexity appears to be affecting every region 
in the United States with the exception of Southern California and Northern Rockies region.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Key Finding: Type 1 and 2 wildfires in the 
United States have become more 

institutionally complex over the past 20 
years  in at least three ways: 1) larger fire 
perimeters, 2) greater number of incident 
days at PL 4 or 5, and 3) more jurisdictions 
across more levels of government affected 

on an average incident  

Figure 2: Jurisdictional 
Complexity Trend Line 1999-2018 

Shows the positive national trend 
over time in the jurisdictional 
complexity of Type 1 and Type 2 
wildland fires 

Figure 3. Change in Jurisdictional Complexity 

Shows which regions are experiencing the most profound 
change in institutional complexity  
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Which regions are experiencing the most profound changes in institutional complexity?  
Preliminary analysis reveals the changing institutional environment is not uniform across the 
nation and that different regions are affected in different 
ways.    In terms of the most profound effects, analysis 
suggests that Northern California is one of the most 
affected. Type 1 and Type 2 wildfires in North 
California are becoming significantly larger, more 
jurisdictionally complex, and are increasingly occurring 
over time periods when national response resources are 
at their lowest.   This trend is reflected in the 1999-2018 
data and undoubtedly will be more extreme based on the 
fire activity experienced in that region 2019-2021.   However, the region with greatest change in 
Type 1 and 2 wildfire size and jurisdictional complexity over the past 20 years has been the 
Southern Region.    This finding is particularly concerning as the Southern Region does not 
have the history of large, jurisdictionally complex wildfire that the Western regions have.  This 
suggests that the Southern region may not have the same experience and institutional resources 
in place to respond to this changing task environment (Nowell & Stutler, 2020).   

  

Key Finding: Changes in 
institutional complexity are not 
uniform across all regions.  The 

Southern and Northern California 
regions have seen the greatest 

overall increase in complexity of 
Type 1 and 2 wildfires  
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CONCLUSIONS 
Since the initiation of the National Cohesive Wildland Fire Management Strategy in the United 
States in 2010, co-management has emerged as an organizing concept in both policy and practice 
for considering the roles of federal, state, local, tribal and private landowners in preparing for 
and responding to jurisdictionally complex wildfires (e.g., Jacobson et al., 2021; Davis et al., 
2021; Dunn et al., 2020; Schultz & Moseley, 2019; Steelman & Nowell, 2019). In this project, 
we set out to understand 1) some of the drivers for co-management, including the role of shared 
risk perceptions, 2) how wildfire participants defined co-management, 3) what structures allowed 
diverse participants in co-management to have a voice in decision making, 4) what kinds of 
conversations could improve co-management, and 5) whether and how the institutional 
complexity of wildfires has changed since 1999. In doing so, we build on the nascent social 
science research in this area.  
 
Risk Perception and Co-management.  We expected to find differences in risk prioritization 
among diverse stakeholders engaged in wildfire co-management. This was not what we found. 
There appears to be a relatively strong foundation of common risk prioritization that has been 
institutionalized across all levels of government as well as embraced by the private sector.   
Actors representing agencies at different levels of government and private interests reported very 
similar substantive risk perceptions, with each of the substantive dimensions showing up in each 
group. Most informants – regardless of level of government or private versus public-- identified 
human safety as their top priority/concern followed by built infrastructure and communities.  
This is noteworthy as it suggests that differences in risk perception and prioritization, to the 
extent that they exist, are more nuanced.  There was more variation in the relative prioritization 
of concerns about the natural environment and social, political and economic risks, however, 
these were often viewed as entangled (e.g., economic concerns were linked to healthy forests). 
Further analysis of risk narratives revealed that the main difference across informants occurred in 
the temporal bounding of risk perception within substantive areas. We found temporal 
dimensions of risk varied in terms of whether perceptions of threats were tied to immediate and 
tactical elements of risk, the incident-level potential of risks, and/or the risk of long-term 
consequences that would endure after the incident was contained. Interviewees revealed that 
there are often tradeoffs such that minimizing risk in one temporal phase often requires accepting 
greater risk in another temporal phase.  For example, minimizing the immediate tactical risk to 
firefighters may prolong an incident leading to greater total hours of firefighter risk exposure.  
 

Co-management Definitions. Our findings indicated that co-management meant different things 
for different jurisdictional leaders.  For instance, we found wildfire leaders carried different 
global definitions for co-management that varied across a continuum from more individualistic 
to more collectivistic orientations and therefore is not confined to any one global understanding 
(e.g., collaboration). Likewise, jurisdictional leaders differed in terms of what effective co-
management “looked” like operationally.  Specifically, descriptions of co-management revealed 
three distinct models:  1) cooperative assistance, 2) negotiated order, and 3) collaborative 
singularity.   The implications that flow from these differences are that each leader carries a 
different global and operational orientation to co-management that might not be shared by others.  
These differences appear to be rooted in differing perceptions of the nature of interdependency 
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with other jurisdictions.  Leaders have preferences for how to manage these interdependencies 
while still maintaining a comfortable level of jurisdictional autonomy.   

Network Structures that Facilitate Voice in Co-Management. We identified significant variation 
in how network relations were structured among multiple jurisdictions engaged in co-managing 
wildfire. Three structures governed jurisdictional interests, these were ad hoc arrangements, 
unified command and delegations of authority. Tools, technologies, and forums enhanced these 
governance structures and allowed formal and informal relationships be negotiated. Nearly 50% 
of stakeholders sampled expressed they felt they had voice within these decision-making 
structures, 25% expressed having no voice and a little over 25% expressed mixed sentiments—
they felt they had voice at some times but not others.  Ad hoc governance arrangements were the 
most problematic for effectively channeling voice. Moreover, formal representation in the 
structure increased the likelihood of experiencing sentiments of having voice and lack of formal 
representation increased the likelihood of experiencing sentiments of not having voice. Finally, 
our findings indicated that many fire organizations are potentially hitting limits in terms of how 
many jurisdictional interests can be knit together using existing structures of joint delegations 
and unified command.  This suggests that the ability of fire organizations to allow some 
jurisdictional actors to experience voice despite a lack of formal representation may become 
increasingly important as fires continue to increase in jurisdictional complexity.  It also suggests 
new governance arrangements may be needed.   

Improving Co-management. We conducted a survey to understand how various stakeholders 
perceived co-management outcomes on their incidents. Survey data indicated that lead agencies, 
federal and local jurisdictions tended to feel the best overall about the co-management outcomes 
on an incident. State and private jurisdictions were — as a group — significantly less satisfied 
across incidents. We asked about the challenges they faced and the solutions they identified. 
Both the challenges and the solutions were markedly similar regardless of jurisdiction. When 
jurisdictions perceived that their interests and concerns were not being given due consideration, 
both state and federal informants voiced frustration and concerns about risk transfer. At the same 
time, when co-management was perceived to have been effective, informants representing a 
variety of different jurisdictions tended to point to the same practices and dynamics at play. 
Frustration was born out of situations where expectations for jurisdictional interdependency met 
with jurisdictional autonomy and unilateral decision making, especially when differing 
objectives were present. The good news is that our interviews indicated that facilitating better co-
management outcomes was possible when two conditions were met: 1) Neighboring jurisdictions 
were involved and felt they had a voice and/or 2) Neighboring jurisdictions felt confident that the 
risk management process was appropriate and took their concerns into account.  Under these 
conditions, neighboring jurisdictions tended to be supportive of the actions of their counterparts 
– even if they suffered significant loss during the wildfire. Three major barriers work against co-
management. First, it is sometimes hard to predict whether a fire will become multi-jurisdictional 
until it starts making big runs toward other jurisdictions. Second, jurisdictional authority is a 
critical element of our existing incident command system. In a wildfire response, clear objectives 
and lines of authority are key components that enable decisive action. But the more actors that 
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are admitted to the decision space, the more difficult it is to communicate clear objectives. As 
more jurisdictions and objectives are added, the greater the challenge to effective co-
management. Third, and related to the second, tools for multi-jurisdictional command (e.g., joint 
delegations of authority, unified command, area command) generally make sense when a given 
jurisdiction is under imminent threat. Up until that time, potentially threatened but not yet 
affected jurisdictions do not have a clear role in ICS.   

Institutional Complexity as a Driver of Co-Management. Our investigation into network 
governance that supports effective co-management of jurisdictionally complex wildfires 
presumed that the task environment of wildfire was changing and therefore required greater 
national capacity for co-management across jurisdictions. This assumption on our part was 
something that we wanted to investigate empirically, even though is was not part of our original 
proposal.  Type 1 and 2 wildfires in the United States have become more institutionally complex 
over the past 20 years in at least three ways: 1) larger fire perimeters, 2) greater number of 
incident days at PL 4 or 5, and 3) more jurisdictions across more levels of government affected 
on an average incident. Further, preliminary findings suggest that nationally, the greatest changes 
in the size of Type 1 and 2 wildfires is occurring in the Northwest and Northern California, the 
Great Basin, Rocky Mountain, Southwest and Southern Regions relative to the Eastern, Northern 
Rockies, Alaska, and Southern California. Nationally, preliminary findings suggest the regions 
that have seen the greatest increase in Type 1 or 2 incident days at PL 4 or 5 are California, the 
Northwest, Northern Rockies, and Alaska.    

In closing, we recommend that future work should continue to focus on how we work across 
jurisdictionally complex landscapes for more effective fire preparedness and management.  Co-
management, collaboration, boundary spanning, and other means for constructive collective 
action are needed to address the vexing challenges associated different actors’ priorities, 
missions, incentives and cognitive biases. An innovative group of researchers is now focused on 
addressing these worthy challenges (e.g. Jacobson et al., 2021; Davis et al., 2021; Dunn et al., 
2020; Schultz & Moseley, 2019; Kelly et al., 2019; Paveglio et al., 2018; 2019; Abrams et al., 
2017).  As wildfires grow more institutionally complex, we will need more tools in the toolkit to 
work toward viable, socially based solutions.   
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