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Abstract: In a world of increasingly complex and tightly coupled systems, hazard 
managers face new challenges of interconnecting hazards. Hazards associated with these 
risk systems cannot be managed in isolation. A plurality of actors each with their peculiar 
interests, abilities, and constraints engage in individual and coordinated actions in the 
context of multiple and sometimes overlapping political and institutional boundaries. This 
paper attempts to simplify and make sense of this complex risk environment by using the 
notion of a decision landscape. A decision landscape in a conceptual space to locate 
potential actions, implications of such actions, actors, purposes, resources, and scene. 
Using the example of hydraulic fracturing in the United Sates we suggest how a risk 
decision landscape can be structured and populated with information relevant to risk 
managers.  

Keywords: Hazard management, decision landscape, risk governance, hydraulic 
fracturing, public and stakeholder engagement 

1. Introduction 

As technologies and management regimes become increasingly connected and complex, 
new pressures challenge hazard managers. There are multiple, interacting hazards; these 
and the associated benefits are both localized and dispersed, such that hazards cannot be 
managed efficiently or effectively in isolation. There are numerous actors operating with 
differing interests, abilities, and constraints in multiple coupled systems, including those 
that arise from overlapping political and institutional boundaries. Consider the example of 
hydraulic fracturing for unconventional oil and gas recovery. There are hazards of many 
types associated with the deployment of this technology that involve many different 
parties [1]. Hydraulic fracturing in the USA is an activity that happens on the scale of 
large inter-state regions with potential impacts on numerous dimensions of human and 
natural systems. Decision makers include scores of federal, state, regional and local 
officials, individual homeowners, school districts, public service organizations, employees 
of energy companies and subcontractors, railways and the communities through which 
they pass, and many others. 
     Following the work of others [2] we refer to these as challenges of regional risk 
governance. Effective regional risk governance must balance multiple, possibly 
conflicting, needs and goals of multiple actors. Safety, economic impacts, social justice, 
and environmental protection, are among the important considerations that must be 
addressed. Actors bring to bear varied resources to affect decision making and 
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management, and institutional regimes can limit or facilitate access to resources and the 
scope of actions considered or taken to manage a risk. 
     The challenge this paper takes up is how to conceptualize the scope of social forces 
involved in the coordination of regional risk governance decisions in connected and 
complex systems by many different private and public parties. Following earlier work by 
Rehr et al. [3], we adopt the label of decision landscape to represent the characteristics of 
multiple, interacting parties with an interest in risk governance decisions in a particular 
decision setting. Our interest lies in a description pertinent to action. We introduce the 
concept of a decision landscape as an analytic approach to acquiring, synthesizing, and 
representing important information about such settings. Next, we discuss how each 
component can be assessed, and the benefits of doing so within the governance context. 
Throughout the paper we use fracking as an illustration.  
     We argue that making sense of the decision landscape can facilitate managers’ and 
others’ understandings of what is at stake, potential conflicts, critical uncertainties and 
knowledge limitations, and both the causes and effects of hazards and hazard 
management. What we believe is novel in our approach is the focus on the setting for 
decisions rather than on the decision forms and processes, and the attention we give to its 
usability by diverse actors with potentially different positions and conceptual frames in 
the landscape. We also expect our approach to apply quite generally to governance 
settings. Decision landscapes should be useful both within a narrow focus and in the 
assembly of multiple aspects.† 

2. Risk Decision Landscapes  

Risks and their governance typically involve multiple actors with varying perspectives on 
causes, consequences, and management approaches. Categories of actors like experts, 
decision makers, and the public, along with subcategories, are often invoked to identify 
who has a stake in risk governance. Actors work within and across geographic and 
political scales as they identify, react to, and seek to manage hazards and risks. The 
existence – and conflict among – such actors has given rise to a vast literature describing 
theories and practice of how to reach agreement on managing risks [4]. Many 
characteristics of the actors and their interactions have been explored, such as risk 
perceptions, dialogue, roles of information, emotion, and values in judgment and decision 
making, types of knowledge, trust, and uncertainty. 
     Insight into how decision landscapes can be described or represented is achieved via 
analytic frameworks that social scientists have developed and applied to provide heuristics 
and concepts to understand and explain social action. Here we highlight decision analysis 
[7], network theory [8], and arena theory [9], but other social theories offer additional 
insights, for example, dramaturgical theory [10], critical theory [11], rational choice 
theory [12], advocacy coalition theory [13], and institutional analysis frameworks [14; 15; 
16]. While theoretical frameworks differ in their concerns and their emphasis, there is 
considerable overlap in the information they use for input. That input information is the 
material for the decision landscapes. 
     Decision analysis conceptualizes choices associated with a decision from the 
perspective of different parties, emphasizing that they have different knowledge, 
perspectives, and opinions about the appropriateness of each decision option [7; 17; 18]. 
A motivation for applying decision analysis is to explore the implications of different 
decision options for achieving the goals of the different parties.  
___________________________ 
† Relationships between issues specific to fracking and broader climate issues are discussed by Schrag [5]. 
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      Decision analysis is traditionally portrayed in terms of measures of magnitude and 
likelihood of consequences associated with decision options (the implications of policy 
choices), but it also highlights the critical role of access to information and the ways that 
people process information in addition to emphasizing how meaning is negotiated among 
different parties, and how different parties may emphasize different aspects of the 
decision context. These issues are brought to bear in a decision process involving a series 
of steps or activities. 
     Social network theory explains the connections among actors in a network and the 
conveyance of influence among the actors [8; 19]. Networks comprise actors (who can be 
individuals, organizations or institutions) and their links with other actors. Links in a 
social network can comprise attitudes or relationships such as marriage, team 
membership, job duties, group activities, or comparable things. Links are conduits for 
communication or other exchanges. The goal of network theory is to explain relationships 
among actors and how an actor’s behavior is modified by his or her connections with 
others in the network [20; 21]. A premise of network theory is that the structural situation 
of actors in networks determines their resources and, hence, options of social action. 
These resources could be money, power, information, social capital, prestige, and others. 
Network theory also highlights the distinction between weak ties (loosely coupled 
connections between network actors such as business relationships) and strong ties (long-
lasting and close connection such as they exist within a family, action groups or a circle of 
friends) [22]. Weak ties can be used to connect two groups of network actors with strong 
ties [23; 24].  
     Arena Theory [9] highlights the critical role of resources, and how they are mobilized 
by actors to achieve particular goals in decision making. Several types of resources can be 
drawn upon by social actors in a decision landscape. Arena theory suggests that decision 
makers can benefit from an examination of the arena of decision making. To characterize 
an arena in a particular decision context Renn [9] suggested that decision makers should 
assess several of the components of what we would call a decision landscape. To do this 
they: 

• Identify major actors and their stated objectives;  
• Search for clues about the availability of resources to each actor;  
• Analyze the role, position, and strength of the rule-enforcing agencies; 
• Analyze the communications patterns between the actors, issue multipliers, 

spectators, and the general public;  
• Estimate actors' behaviors and conflict outcomes as a function of resource 

availability and mobilization potential [9]. 
 Decision analysis, social network theory, and arena theory can help synthesize the 
components of the landscape into meaningful direction for risk governance. The potential 
for broad usability of information obtained by elaborating a decision landscape is 
enhanced by the theoretical underpinnings of the components that define decision 
landscapes.  

3. Applying the Decision Landscape Framework 

To emphasize the practical intent of decision landscape representations to inform risk 
governance, in practice we apply it by asking a series of interrogative questions to guide 
inquiry about actions, context, actors, motives, and resources: 

• What actions are being considered or taken and what are the implications of the 
actions considered or taken? 
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• Where (and when) is the action occurring? 
• Who are the actors? 
• Why are actors engaged in the action? 
• How are actors able to engage in the action? 

     These elements can be considered independently, but part of the power of this analytic 
framework is in the consideration of how elements are related or work together in a 
particular context. For example, how actors engage or perform an action can be influenced 
by who are the other actors involved and how a process is structured at a particular 
historical moment. Conflicts among actors may arise about different components as well. 
     In the following sections we describe how these questions can be applied to guiding 
the development of decision landscape representations to inform risk governance. We use 
examples from hydraulic fracking for oil and gas in the United States for illustration. 

What risk-related actions are being considered or taken? 

The actions in a decision landscape can produce, amplify, or manage a risk or benefit. 
They can directly produce a risk, as when a well being drilled accidentally encounters a 
fault line in the geology, increasing the risk of induced earthquakes. Actions can also 
shape the resources available to risk regulators, as for example when companies refuse to 
disclose the chemical composition of their fracking fluid mixture; this impinges upon the 
ability of risk managers to take appropriately protective actions. 

Figure 1 suggests five categories of actions and locates them in a causal chain of a 
hazard event, a sequence that ends in consequences. These categories are useful for 
interpreting the significance of actions. Precursory actions act upstream to alter the 
conditions that set the stage for hazards to emerge or hazard events to occur. For instance, 
the Energy Policy Act of 2005 exempted oil and gas operations from compliance with the 
Safe Drinking Water Act. This action is precursory because it sets up a condition that 
makes it more difficult for regulators to protect the public interest. Likewise, cuts to staff 
of a regulatory department is a precursory action because it may compromise regulatory 
effectiveness. Finally, companies that emphasize profit and efficiency over safety create 
fertile conditions for hazards to prosper. 
     Some actions produce hazards, which may or may not be transformed during a hazard 
event. Actions that create hazards are myriad, including: building the road to the well site, 
driving a truck laden with dangerous chemicals to the well pad, drilling and completing 
the well, capturing the flowback fluid and gas. Just about every activity associated with 
fracking can potentially produce a hazard of some kind. 
     A third set of actions initiate hazard events, which are the release of energy or 
materials that is associated with unwanted outcomes. Illegal disposal of wastewater in 
rivers can produce toxic environmental conditions. Improper sediment control practices 
can produce dangerous run-off from the well site. Numerous personal behaviors are 
considered socially reprehensible and create hazards to members of the community; many 
of these are commonly associated with crime, prostitution, and drug/alcohol use in 
boomtowns. 
     Risk amplifying actions are things actors do that make a hazard event worse. For 
example, lying or being unclear about chemicals stored on site can elevate risk to first 
responders during a hazard event. Failing to treat chemical exposures immediately can 
result in more significant health consequences for the exposed person later in life. 
     Finally are actions taken to prevent, mitigate, or control hazards and their 
consequences (commonly called risk management or hazard management). Some of these 
actions may unintentionally create new precursors, hazards, hazard events, or amplify 
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risk, but they are intended to reduce risk and eliminate negative consequences and for 
simplicity’s sake we indicate risk management actions as mitigating the other actions in 
Figure 3. 

                     
Figure 1: Five Types of Action in the Decision Landscape. 

Where (and when) is action taking place? 

A decision landscape is a dynamic social space where multiple actors act and re-act to 
each other. Their actions are empowered and constrained by numerous qualities of the 
social space including laws, norms, funding, access to information and technologies, 
social legitimacy, and trust. Knowledge changes over time and the information base may 
or may not keep up with the changes [25]. History, inertia, and physical space also bear on 
how people and organizations interact during decision making, planning, and 
implementation of risk governance actions. 
     The scene that defines a decision landscape does not have a static existence. Scenes 
have boundaries and dynamic internal forces that alter them, including the actions of 
actors. Those with power can limit the geographical or temporal scope of risk governance 
decisions and actions. For example, Governor Hickenlooper of Colorado changed the 
makeup of the Oil and Gas Commission from one largely staffed by oil and gas industry 
representatives to include representatives from Colorado Parks and Wildlife and Colorado 
Department of Environmental Quality. This increased the capacity of the Commission to 
react to regulatory changes that elected officials [26].  
     An important consideration is the trust that actors have in the decision maker and its 
organization. Scholars who study institutional trust comment that “where prospective risk 
bearers harbor suspicions over the fairness of the siting process and doubt the 
trustworthiness of those responsible for protecting them, the conditions exist for intense 
conflict and impasse” [27]. In other words, a lack of trust facilitates the emergence of 
conflict. 

Who are the actors? 

Actors can be individuals and formal and informally organized groups. We use a 
taxonomy to identify interested and affected parties in a particular decision context or 
landscape. Parties can have different interests in each phase of a decision process. Table 1 
is a short list of actors associated with hydraulic fracturing in the USA. Risk managers can 
use the categories listed in Table 1 to begin their inquiry as they seek to develop a 
comprehensive list of interested and affected parties. These are examples; there is no 
singularly “right” categorization. The word “interested” suggests that parties have the 
right to self-identify themselves as stakeholders to the process [28].  
     Identification of actors, or in the terms of other widely used terms “stakeholders” or 
“interested and affected parties,” can raise questions of legitimacy. What it means to have 
a legitimate relationship to an activity may be contested. In some legal contexts, for 
example, a stakeholder does not have standing unless they can demonstrate they were 
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harmed in some way. For this reason, the National Academy of Sciences has promoted the 
term “interested and affected parties” (IAPs) over “stakeholders”. The double adjectives 
in the term suggest that there are two aspects to identify who should be involved, 
consulted, or engaged in a decision making process. 

    Table 1: Types of Interested and Affected Parties in the Decision Landscape 
Categories of Interested and Affected Parties Examples from Fracking 

Individuals, Households, and Families 
Single parties who are not affiliated with an 
organization relevant to the decision 

Lessees and their relatives, neighbors close to drill pads, 
renters, hunters, commuters 

Social Groups 
Formal and informal associations, social groups, 
ethnic groups, community organizations 

Marcellus Shale Coalition, Northern Wayne Property 
Owners Alliance, Sierra Club, rescue missions 

Economic Organizations 
Tourism, commerce, industry, agriculture, services Organic farms, wineries, river rafting companies 

Government 
Local, State, Federal, International governmental 
agencies, staff, and procedures at any number of 
institutions (e.g., schools, water treatment works, 
landfills) 

Emergency management services, state and Federal 
environmental and land agencies, state oil commissions, 
Office of State Geologist, public schools, municipal water 
treatment plant, landfill, Department of Public Works 

Tribes 
Tribal government, Tribal corporations, Tribal 
members 

Southern Ute, Eastern Band of Cherokee 

Why are actors engaged in the action? 

Characterizing actors means more than creating a list of names. Knowing something about 
the actors is also important for elaborating a decision landscape. Key among the actors’ 
characteristics relevant to a decision landscape is their goals: what do they want to 
achieve? How people think about a problem can influence their participation in risk 
governance processes. For example, cultural biases can direct them to particular ways of 
framing problems and understanding risks [29; 30]. 
     Goals are defined, in large part, by actors’ concerns and perceptions of risks, other 
actors’ motivations and intentions, and situations. There are numerous ways to organize 
concerns. Table 2 presents one possibility. It builds off of other existing taxonomies [31; 
32; 33]. Not every risk governance decision will necessarily experience all of the impacts 
listed in Table 2 and the table certainly omits concerns that will arise in other contexts. 
The purpose of the taxonomy is simply to help identify concerns. Of course concerns can 
have a positive or negative orientation (gains or losses). Perceived potential benefits 
(which can, but need not, be reductions in risk) will be drivers of many possible decisions. 
In elaborating a representation of a decision landscape it is best to be explicit about what 
one group might see as a benefit along with what another might see as a threat. 
     Identifying actors and their concerns can be accomplished in a number of ways. 
Concerns can be extracted from content analysis of media or elicited from people or 
groups in the decision landscape [34; 35].  
     In the context of hydraulic fracturing, a special subcommittee on shale gas of the U.S. 
Secretary of Energy Advisory Board identified four areas of impacts: 1) contamination of 
drinking water; 2) air pollution; 3) community disruption; and 4) cumulative adverse 
impacts on communities and ecosystems [36]. 
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     Table 2: Taxonomy of Possible Concerns  

Social Impacts Governance Impacts 
Change in relationships and interactions Trust 
Change in make-up of community Preparedness and response capacity 
Stigmatization or labeling Participation 
Unfair treatment Hearings and new legislation or regulation 
Infrastructure and social services Quality of everyday government functions 

Cultural Impacts Experience and Use of the Natural and Built 
Environment 

Interruption of traditional activities Loss of recreation opportunity 
Violation or damage to cultural, sacred, 
historical, archeological and natural resources 

Impaired experience due to odors, sights, noise, light, or 
traffic 

Economic Impacts 
Change in non-market and non-consumptive aesthetic 
and moral value ascribed to a location 

Disruption of “normal” economic activities Quality and availability of housing 
Change in income (revenue) and expenses Access to natural environment and infrastructure 
Lost livelihoods Environmental 
Costs  Habitat and endangered species 
Damage to tangible private property Invasive species 
Health Impacts Biological diversity 
Acute, chronic, injuries Water, air, and soil quality 
Mental trauma and depression, anguish Climate change 

Another recent study by the MIT Energy Initiative identified five categories: 1) 
contamination of aquifers during drilling; 2) surface spills of drilling, fracking, and 
flowback fluids; 3) contamination resulting from inadequate wastewater disposal 
practices; 4) excessive water withdrawals; and 5) excessive road traffic [37]. Experts 
engaged by Resources for the Future (RFF) developed a “risk matrix” for hydraulic 
fracturing containing 264 distinct “risk pathways” whereby development activities could 
lead to impacts across six aspects of the environment: groundwater quality, surface water 
quality, soil quality, air quality, habitat disruption, and community disruption [38]. The 
authors then asked experts to identify the highest priority pathways for regulatory 
intervention, finding strong consensus among the experts on 12 discrete risk pathways. 
Experts may or may not agree, and they may or may not agree with other actors interested 
and affected by a decision or activity. Experts are actors as well and their technical 
assessments represent a perspective on risks and their consequences. Of course, expert-led 
approaches to identify risks and impacts can omit some that are of strong concern to the 
public. In the area of risk governance for fracking, induced earthquakes is one good 
example. 
     Concerns and perceptions relevant to elaborating a decision landscape are not limited 
to those about risks and benefits. They can also be about the process of decision making 
or risk governance actions. For example, at any phase in the decision process, a perception 
by interested and affected parties that the process is unfair or that the decision maker is 
not sincerely engaging in serious dialogue and deliberation can translate into withdrawal 
of cooperation and possible opposition [39]. If risk managers fail to address concerns 
about fairness, opposition can grow [40]. A large scholarship on siting of facilities and 
hazardous land uses has frequently pointed out that, when planning and decision making 
are done without public input, and attempts are made to defend and implement the 
decision in the face of public opposition, the likelihood of success is small [41]. On the 
other hand, a process that is widely perceived to be fair can result in decision outcomes 
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that are widely accepted, even by parties that do not favor those outcomes. For example, 
Brasier et al. [42] found significant debate in Pennsylvania and New York over the 
perceived fairness of the severance tax for natural gas wells and its appropriate 
distribution in state government. 
     One of the important insights of arena theory is that groups are not always talking 
directly about the project at hand. Instead, they may attempt to reframe the problem or 
invoke symbolic imagery in a manner that allows the group to mobilize additional public 
resources. Consequently, a local argument over fracking operations can be framed as a 
way to enhance national energy security or a solution to global climate change. 
     Arena theory also recognizes that actors often are primarily oriented toward 
manipulating outcomes, even if it means misrepresenting one’s goals. Hence, it can be 
difficult for decision makers to be confident that they understand the authentic goals of the 
parties involved. Reframing and symbolism can have particular significance when this 
happens. An ostensible debate may serve as a proxy for a different set of concerns. For 
example, North et al. [43] found that risk and cost/benefit questions about fracking were 
commonly framed in partisan ways such as “energy independence” or “environmental 
destruction.” Another issue is the strength of commitment to a goal. Knowing if actors are 
strongly or weakly committed to a goal helps to elaborate the decision landscape. 

How are actors able to engage in the action? 

Actors can mobilize resources to participate, enable, or oppose actions. Lack of resources 
can become a barrier to participation in risk governance. Moser and Ekstrom [44] take a 
practical approach, defining barriers as “simply impediments that can stop, delay, or 
divert the [decision making] process”. Often “enablers” are the flip-side of barriers. For 
example, strong leaders can be enablers of collaboration, while weak leaders can serve as 
a barrier. 
      Actors may act independently or capitalize upon resources—including latent 
potentials—to build coalitions, movements, or organizations. Power, in the form of 
legitimate or illegitimate coercion, also enters the picture. Table 3 summarizes the 
argument of arena theory, which is that the five types of resources available to actors 
originate in different social sectors and have different types of uses.  

Table 3: Social Resources, the sector they originate in, and how they can be used by actors in 
decision making arenas (reconstructed from [9]) 

Resource Sector Uses 

Money Economy Purchase legal power, evidence, or advertising, which is used for 
visibility, persuasion, framing 

Political power Politics Enforce compliance, impose new rules 

Social influence Society Build coalitions, expand membership, persuade others by virtue 
of one’s social standing 

Value commitment Culture Frame the issue by appealing to culturally-held values to win 
popular legitimacy for your views 

Evidence Science Reduce uncertainty about expected outcomes, support definition 
of the issue 

     Lack of resources can create barriers to participation in risk governance decision 
making and implementation. For example, interested and affected parties need sufficient 
economic resources to participate effectively. For some individuals and groups there can 
be considerably high opportunity costs to investing in participation [45]. While money can 
be used to purchase many of these resources, it is not always substitutable and actors 
usually need multiple resources to achieve success in the arena of public decision making. 
This holds true even for official agencies charged with creating and implementing policies 
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[46]. Information gathering is particularly time and cost-intensive because skeptical 
interested and affected parties need to vet the information produced by others. Due to 
these high costs, interested and affected parties are usually unwilling to seek out 
information that would challenge their beliefs [29; 30]. People tend to focus their 
resources on gathering and interpreting information that supports their perspectives [47; 
29; 30; 48]. Therefore, decision making processes that reduce the opportunity costs for 
interested and affected parties may improve both involvement and the quality of 
information considered [43]. 
     The resources listed above can promote or inhibit an actors’ agenda. However, there 
are also features of the decision space that can also serve as barriers or enablers of specific 
types of action. For instance, Hannah Wiseman has noted that locations that have home 
rule could experience faster diffusion of consensus-building policies among communities 
and oil and gas companies [49]. Similarly, local governments that have the staff, 
experience, and funding to adequately establish and run public engagement processes will 
be more highly enabled to do this [50]. Geography can also be an important factor. 
Proximity to homes of fracking operations inside the city limits of Fort Worth, Texas, for 
example, led to voluntary agreements to restrict hours of operation [51].  

3. Assembling the Picture of the Decision Landscape 

The decision landscape for hydraulic fracturing comprises the five elements discussed 
above in socio-environmental contexts that are distributed in space and in time. We think 
of our five guiding questions not as chapters in a narrative that describes the landscape, 
but as necessary components implicit to each chapter in that narrative. A full depiction of 
the decision landscape around fracking would probably take the form of a lengthy book, 
but it could be organized in many different ways. We appreciate the need for brevity if 
this approach is to inform timely risk governance. Here we provide a partial illustration. 
     We begin by listing the actors, the locations of their action, the actions that they can 
take that create or mitigate risks, and to explore their motivations and intentions as well as 
the contextual features that enable or prevent their strategic interventions. However, the 
real value added lies is finding ways to extract meaningful narratives. We have 
experimented with numerous ways of diagramming and graphing this information as a 
means to identify those narratives. “Successful” depictions are those that are meaningful 
to users of the tool. They do not necessarily need to include all the information about 
everything. At a relatively small scale, we have had success building concept maps or 
written narratives that tell a causal story of how a hazard was created and managed. 
     Table 4 illustrates one approach that assembles a number of pieces of the landscape 
together, in this instance, around the action of Congress granting fracking an exemption 
from the Safe Drinking Water Act. This action occurred early in the story, although 
temporality is not illustrated here. We identify four end consequences that are made more 
likely by this action, they involve: threats to human health and environmental quality, 
compromises to government’s ability to protect the public interest, and property 
devaluation. The second row identifies the actors who are tightly connected to this issue. 
Companies involved in fracking operations are additional actors not listed in the table for 
brevity’s sake. The third row locates these actors in space. What becomes obvious here is 
the politicized nature of this topic, given that many of the spaces are government centers. 
Motivations of the actors are listed in the fourth row and their detailed concerns in the 
fifth row. The broad range of motivations and concerns here points to the central 
importance of drinking water. The final row summarizes the capacity of the actors to 
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pursue their motives and concerns in the decision spaces. In this instance, we have 
focused on the restrictive elements: data, monitoring equipment, staffing capacity, and 
political influence. 

Table 4: The Approach 
 Categories of Concerns 

Health Environment Gov’t Culture Economy Uses 
Precursor: 
Legal 
Exemption 
from SDWA 

Toxins in drinking 
water 

Toxins in ecosystem Inhibits 
ability to 
protect 

 Property 
devaluation 

 

 
Types of 
Actors 

Public health 
departments, 
family members, 
schools. 

Environmental 
Protection Agencies, 
environmental 
groups, fishermen 

Gov’t, 
advocacy 
orgs. 

 Property 
owners, real 
estate 
agencies, local 
government 

 

Where They 
Operate 

Clinics, school 
districts, local and 
state governments 

Federal and state 
governments, State 
capitals, public 
sphere 

State capitals  In affected 
communities 

 

Motive Protect public 
health 

Protect environment Protect 
public 
welfare 

 Maintain 
property 
values 

 

 
Concern 

Benzene in 
drinking water 

Heavy metals in 
streams 

Competence 
of regulatory 
oversight 

 Loss in 
economic 
value 

 

 
Capacity 

Monitoring of 
health, exposure 
data, toxicity data 

Monitoring, data on 
industrial activity, 
baseline data 

Funding, 
staffing, 
public 
legitimacy 
and support 

 Lobbying 
capacity 

 

     The story captured in Table 4 is as follows. In 2005, before fracking became 
widespread, Congress passed the Energy Policy Act, which included a provision that 
exempted oil and gas operations from the Safe Drinking Water Act. The purpose of the 
Act is to protect drinking water from contamination. Since fracking operations involve the 
transport, handling, storage, injection, and partial recovery of numerous toxic compounds, 
it risks contaminating ground or surface waters that may be or may become drinking 
water. Actors most directly engaged are those delivering, using, or consuming drinking 
water that is at risk of contamination. Property owners and real estate agents could suffer 
if drinking water is tainted. State and local governments are engaged because the public 
has an expectation that they will protect public welfare, however their hands were tied by 
this exemption. Many of the engaged actors are located in centers of government, 
although impacted groundwater could affect entire communities. The actors have varied 
motives and concerns. Some are concerned with the immediate release of contaminants 
and others are concerned with far downstream effects. The upstream actors are inhibited 
largely by the lack of baseline data and the lack of environmental and health monitoring 
equipment and staff. Toxicity data on the fracking fluids is also an obstacle. 
     Clearly this is only a portion of the story. It does not touch on the risk management 
actions that could be taken to help mitigate the risk or the consequences. For instance, 
requiring unique chemical markers that identify the responsible company’s fracking fluids 
has been proposed so that compensation for damages could be sought from the 
responsible party. This short narrative also does not examine the value that the legal 
exemption adds to oil and gas companies’ operations. 
     Table 4 represents one way to synthesize some data gathered about the decision 
landscape into a relational format that allows a user to extract meaning. We want to draw 
several lessons from this. First, as the empty columns indicate, this is not an exercise of 
checking boxes. Rather, the taxonomies serve as guides to help focus data gathering 
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activities. Not every dimension is relevant in every instance. Second, because we are 
portraying a system, it is possible to begin with any component and work outward from 
there. In this instance, we selected one type of precursor action as the starting point.  It is 
feasible to select other starting points. Third, the decision landscape is multidimensional, 
but we can only show three, possibly four dimensions in a table or graph. To capture more 
of the interconnections, it will be necessary to use multiple tables or diagrams. Finally, a 
narrative is a particularly powerful way to chart a path through these complex tables and 
diagrams. 

4. Conclusions 

We have proposed a framework for identifying, acquiring, synthesizing, and representing 
important information about the characteristics of multiple, interacting parties. It 
highlights a set of components that describe the related elements of actors, actions, 
purposes, implications of actions, resources, and scene. A decision landscape includes 
more than decision preferences, risk perceptions, attitudes, or values.  
 Risk managers often focus on one element in the landscape to the expense of others 
because they have focusing bias based on their epistemic communities or organizational 
culture [14; 52]. Our framework offers a potential counter to such bias. Planners and 
decision makers with a clearer understanding of how interested and affected parties think 
about impacts, other participants, processes, and strategies to achieve their goals can be 
more effective in responding to concerns and in engaging the other parties in dialogue, 
deliberation, and decision making.  
 Decision landscapes are dynamic, as actors interact. New actors enter the scene, 
while others may leave. Information evolves as well, and can shift the perspectives of 
actors. Watching landscapes evolve is a way to understand shifts in how hazards emerge 
and are perceived and in hazard management opportunities. New opportunities may 
emerge, but strategies may become blocked. Understanding the dynamic character of a 
decision landscapes can help prevent surprises such as unforeseen stakeholder opposition 
to an action that once appeared to be supported. 
 Representations of decision landscapes can benefit decision makers by developing a 
comprehensive picture of who is involved, why they are involved, and how they seek to 
achieve their goals. Interested and affected parties in risk governance can benefit by 
developing richer understandings of others with whom they must negotiate and interact.  
     While the elements of decision landscapes have been used and extensively studied, 
there is little practical experience with the assembly of multiple and diverse elements. 
Despite this limited empirical grounding, we believe that now is a good time for putting a 
decision landscape approach into practice. One reason is that such efforts would not be 
wasteful: we already know that much of the required information will be pertinent in some 
contexts. A second reason is that many complex transitions in energy and climate policy 
are underway at many different organizational levels [53; 54]. These include national 
plans such as the German Energy Transition [55], International Agreements such as the 
U.S. - China Joint Announcement on Climate Change [56] and also many smaller scale, 
and technology specific activities.  
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