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Denise Lach 
An Experiment in Post-Normal Science:  Building a Knowledge to Action Network in Idaho 
 

One of the critical components of a post-normal approach to science is the extension of 

peer communities (Funtowicz and Ravetz 1993).  In normal science, peer communities are 

typically limited to those experts who can judge the quality of the science; for the most part, 

these are disciplinarily-trained peers (e.g., biologists, physicists, geologists).  When uncertainty 

and decision stakes increase, the post normal approach suggests that the peer community can 

and should be extended to non-disciplinary experts, those with experiential, context, or local 

knowledge.  This is because single scientific discipline and/or strictly scientific knowledge are, 

by definition, incapable of capturing the full complexity of such problem settings. 

A good example of an extended peer community approach to science is the 

Intergovernmental Programme on Climate Change (IPCC).  It is best described as an 

interdisciplinary assessment of scientific research that attempts to integrate the best available 

knowledge for use by policy makers (Kennel and Daultrey 2010).  These kinds of expert 

consultative initiatives that do not create new data, but instead gather existing results together 

for interdisciplinary interpretation, are one of the emergent methods for understanding wicked, 

or complex problems.  The extended peer group in this case is not only an interdisciplinary 

group of scientists studying the problem, but an interdisciplinary group of scientists and policy 

experts working together to interpret and understand the implications of the data. 

Yet, while the global climate models used by the IPCC have been instrumental in 

understanding the worldwide impacts of climate change, many decision makers are equally if 

not more concerned with the regional or even local impacts of climate change.  Although 
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climate modelers are well aware of policy demands for regional forecasts, the capacity to 

downscale global processes to regional landscapes is just beginning (e.g., Ramesh and Goswani 

2014).  While regional climate is affected by a myriad of complex local variables, it is also 

conditioned by global phenomena and so beset with high levels of uncertainty and high 

decision stakes for affected stakeholders.  These conditions make it difficult if not impossible to 

draw a boundary around a region and determine future climate impacts in that place (Pielke Sr. 

2012).  For example, in a recent study (van der Ent et al. 2010) it was reported that 80% of 

China’s water resources comes from evaporation from the Eurasian continent.  Where is the 

boundary on that region for either European or Chinese decision makers? 

The concern is that we do not yet have the kinds of robust measurement and prediction 

methods required to assist regional policy makers who are tasked with making policy decisions 

that will both affect, and are likely to be affected by, climate change.  In such regionally based 

cases, even as the decision stakes rise, the level of uncertainty continues to increase as global 

models are downscaled and forecasts stretched into an unknowable future.  This additional 

uncertainty suggests we have moved into a situation where a new problem solving strategy 

grounded in post-normal science may be appropriate for developing the information needed to 

move forward on regionally based climate change decisions. 

One possible approach involves the creation and use of a knowledge-to-action network 

(KTAN) (Cash et al. 2003).  KTAN’s are designed to bring together an evolving group of 

participants to pose and answer questions collaboratively and iteratively, with the goal of 

creating usable information (or knowledge) for policy decisions.  One of the exercises critical for 

KTAN success is a process for developing shared information and meaning.  While participants 
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come into the network with different knowledge, perspectives, and values, the KTAN creates a 

venue for participants to pose problems, develop a shared understanding of the issue and its 

uncertainties, collect relevant information, and agree on ways to interpret the data.  This 

chapter describes the development and implementation of a KTAN with local stakeholders and 

experts to co-produce knowledge to address future water scarcity issues in a western U.S. river 

basin.   It is organized around the key stages of a research project - problem identification and 

research question development, data collection and analysis, and interpretation - as they may 

be practiced through a post-normal science approach.   

 

Framing the Problem/KTAN Development 

The Climate Impacts Research Consortium (CIRC), a NOAA funded initiative ,was tasked 

with providing information to users in the U.S. Pacific Northwest (PNW) to help with local 

decisions about adapting to climate change.  While CIRC spent time producing downscaled 

regional climate models, it also worked with decision makers in the PNW to identify critical 

issues and information gaps.  After a set of regional meetings and surveys with state and local 

agencies(e.g., water resources, planning, power), NGO staff (e.g., The Nature Conservancy, 

Surfrider, EcoTrust), local businesses (e.g., tourism, agriculture), and residents, an idea 

coalesced among Idaho decision makers around planning for a future with less water.  This is a 

critical issue as water in this semi-arid region is already fully allocated through senior and junior 

water rights.  Any changes in the amount or timing of precipitation had the potential to disrupt 

well-established practices for distributing and using water.    And, because the problem was 

cross-cutting, involving critical issues across the area’s ecological, social, and economic 
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landscapes, there was no obvious single scientific discipline, agency,  or set of experts capable 

of helping with all the questions and trade-offs arising from any change in climate, especially 

precipitation.  Idaho decision makers approached CIRC about initiating a project to build 

capacity to adapt to climate change.   

CIRC convened a meeting in south central Idaho, inviting potential participants from 

multiple groups including state and federal agencies (e.g., water, agriculture, land use), non-

governmental organizations (e.g., The Nature Conservancy, Idaho Conservation League), local 

and county government (e.g., elected officials, planners), university extension, canal 

companies, and residents (e.g., farmers, small business owners) interested in thinking about the 

future of the region.  While the university researchers convened the meeting, they did so 

around issues raised earlier by residents and managers, and invited potential users to 

participate in the project.   The KTAN approach was presented as an “experiment” in problem 

solving with the idea that the group would co-produce the approach, data and data analysis, 

and interpretation.   About fifteen people originally signed up as members of the KTAN and that 

number fluctuated over a couple of years as we moved through the different stages of the 

project.   

In many ways a post-normal approach follows a typical scientific method: we frame a 

problem and relevant questions, identify multiple methods for answering the questions, 

characterize and collect needed data, run the analysis, and interpret the output.  But, along 

each step of the way, the post-normal approach calls for some practices distinct from normal 

science.  Originally this problem was framed, for example, through a region wide discussion 

about the specific and local impacts of climate change and what kinds of actions were 
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necessary to adapt to identified and unanticipated changes.   The Big Wood Basin was 

described by local informants as exemplifying challenges faced by many areas of Idaho that 

wanted to sustain traditional agricultural uses while accommodating new demands from 

growing urban and in-stream uses of water. Just as importantly, they pointed out that unlike 

some PNW basins, water users in the Big Wood had not yet reached a level of contention to 

preclude users from sitting in the same room.   

The Big Wood River Basin in central Idaho covers about 5500 square kilometers (see 

Figure 1), with a landscape that varies from mountains in the north, large expanses of lava 

fields, and shrub land in the south. A large percentage of the land is owned and managed by 

federal agencies, and agriculture is interspersed throughout the lower basin.  Winter snowfall is 

the dominant source of water, recharging groundwater systems and feeding the rivers through 

spring runoff. The water supports many uses, including municipal and domestic requirements, 

habitat, industry, recreation, and commercial use. Nearly 100,000 acres of the basin are 

irrigated as well, making irrigation the single largest water use.   
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The 2010 population of the basin was approximately 25,000 with about 70% residing in 

urban centers and 30% in rural areas (U.S. Census Bureau 2014). Although the population 

density in the basin is quite low, development is generally concentrated in the Wood River 

Valley, a small area of the northern basin, which experienced an average annual growth rate of 

7% between 1970 and 2007 (area circled in Figure 1).  This area is anchored by the Sun Valley 

ski resort, which is home to many second homes and seasonal tourists.  Rapid growth around 

the resort has led to concerns over the sustainability of water resources and highlights the 

nature of competing water uses. These concerns are underscored by additional uncertainty 

about future climate, which could dramatically impact the winter snowpack. 

At the beginning of the first KTAN meeting we asked each member to complete a survey 

that asked about reasons for, and expectations associated with participating.  This information 

was designed to be shared with the participants so they knew what others were interested in 

Figure 1: Big Wood River Basin 
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and/or expecting from the process.  We continued to ask a similar set of questions at each 

meeting with the KTAN to track changes from initial positions (see discussion below).   While 

many local informants told us not to mention climate change with this group, we surprisingly 

found that for most participants in this first meeting (88%), their primary reason for getting 

involved was learning more about the impacts of a changing climate.  After completing the 

survey, we began with a round of introductions and a back-casting exercise asking each person 

to think about headlines in the local newspaper in the year 2050.  What would be a best case 

headline for the Big Wood and what would be a worst case headline?  We used back casting as 

a method to start people thinking about the future and characterizing the conditions that might 

lead to desired futures as well as understand how less desirable futures can emerge from 

choices that are made over the years (Holmberg and Robert 2000).  The back-casting exercise 

resulted in laughter and high spirits, as well as the recognition that participants maybe had 

more in common than expected.   

 

Developing Research Questions/Creating Shared Knowledge 

The facilitators then organized the headlines into six categories: protection of aquatic 

habitat, responsible development, economically resilient communities, community 

collaboration, sufficient water (for agriculture, municipalities), and maintenance of an 

agriculture-based economy. The group agreed that these endpoints described the sort of things 

people cared about ensuring into the future.   One of the farmers, for example, expressed 

surprise and pleasure that people and groups he considered “less than friendly” were 

concerned about sustaining agriculture traditions in the basin.   
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The Big River KTAN separated into small groups, each taking one of the desired end 

points and identified the inputs, drivers, and outputs for that specific endpoint. Each group 

created a hand-drawn representation of the connections they saw between causes/drivers and 

desired effects (endpoints).  As the groups completed their diagrams we brought the hand-

drawn figures together to begin making linkages among the ideas, conditions, and problems.  

This resulted in a spaghetti diagram that provided a good start to revealing the complexity of 

the Big Wood River socio-ecological system to those who participated (Figure 2).  A lively 

discussion followed, with lots of redrawing of connectors and identifying new variables as KTAN 

members became familiar with the original six diagrams.   This activity served not just as an ice 

breaker for the group to begin working together on a non-challenging task, but also to deepen 

all participants’ knowledge of relationships among natural and human systems, and others’ 

perspectives and values around those systems.   

 

 

 

 Figure 2: The conceptual map of the Big Wood Basin  
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The exercise allowed the group to move forward in identifying variables they wanted to 

consider, data they would need to support those variables, and what probably could not be 

included in the model due to limitations in data or research methods techniques. For example, 

while community collaboration emerged as a high priority endpoint, the group discussed ways 

to characterize this through outputs of the research rather than attempt to collect data that 

would address it directly.  

Based on the conceptual modeling and discussion, three research questions were 

developed by the KTAN as interesting, relevant and feasible:  

• How are drivers of change, both biophysical and human, likely to affect the quantity and 

timing of water for agriculture, fish habitat, and municipal uses in the Big Wood Basin? 

• Where and when is water scarcity most likely to occur in the Big Wood Basin under 

projected climatic conditions? 

• What policies and strategies would be most effective for achieving the desired 

endpoints for the basin? 

These research questions served as the basis for the next steps of the process, which included a 

transition from the conceptual, qualitative model to two quantitative modeling efforts.  

Participants agreed that the quantitative modeling approach was an appropriate way to think 

about change over time given the complexity involved in the questions and multiple human and 

natural systems.   

These conversations started the collaborative process of framing the problem and 

characterizing the system in a way that all could understand. In addition, participants began to 

talk about needed data sources, what to do if those data were not available and possible 
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placeholders for complex ideas like community resilience. Creating the conceptual model and 

the resulting discussion helped open the black box that research can be, helped participants 

understand what might not be possible, and helped researchers clarify what was important.  

Finally, it helped identify gaps in knowledge for all members of the KTAN.  

 

Understanding Impacts and Addressing Multiple Viewpoints: A Systems Dynamics Model 

We began to model the basin using a systems dynamics model as these are relatively 

easy to understand and use by non-technical folks (e.g., Stave 2003; Beall et al. 2011).  Because 

they can be constructed relatively quickly there isn’t much delay in getting a model for review 

and discussion. And, finally, a systems dynamics model can help explain how different 

components connect with and affect each other.  The CIRC technical team generated an initial 

systems dynamics model that contained information about hydrology, land use transitions, and 

population growth.  This model was then reviewed with KTAN subgroups with local expertise in 

hydrology, agriculture, and land use planning to make sure the connections made sense, 

identify any local data or knowledge to incorporate into the model, and characterize any 

missing variables important to decision making.   

KTAN sub-group members were able to quickly begin using the model to understand 

relationships among the variables, without an express need to discuss the underlying 

algorithms or equations.  After a brief presentation of the model, we talked with sub-group 

members about the validity of the approach, missing variables, and available data.  For 

example, the agriculture group helped identify the soil types across the basin and estimated 

evapotranspiration (ET) for vegetation types.  Their local knowledge about these site specific 
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variables was critical to representing water demand in the basin.  Following a robust discussion, 

the group agreed that improved ET estimates could be incorporated but that fine scale 

variability of soil types could not be addressed without reducing efforts in other parts of the 

project.  These are the kinds of decisions that are routinely made by scientists as they frame 

their research and start their data collection.  In this case, the KTAN members worked with the 

technical team to decide which trade-offs were appropriate and which were not.  Similarly, the 

land use group noted that the model should be amended to reflect current policy prohibiting 

wetland conversions to other land uses.  After the subgroup meetings were completed, a 

webinar was held to review all the model updates, assumptions, and decisions with the whole 

KTAN so everyone understood the assumptions made, variables of choice, operationalization of 

variables, and importantly, why some variables were not selected (due to lack of data).    

While early conversations among the KTAN were generally pleasant and 

accommodating, when it came time to discuss what was in the model (and what wasn’t), the 

different viewpoints and perspectives came to play an important role in the model building.  

The small group/large group strategy allowed KTAN members to look under the hood of the 

model, contribute or approve data, and create or challenge assumptions about how the model 

could be used.  It also illuminated the range of perspectives and assumptions in the group.  But, 

because the subgroups were relatively homogenous, at least in relation to the topic they 

worked on, the process tended to cover up or technically patch over any major disagreements 

in assumptions about how the socio-ecological system worked as a whole and what the future 

held in regards to climate or population change.  The systems dynamics modeling effort served 

the purpose of explicitly identifying stocks, flows, and feedbacks within the system, introducing 
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KTAN members to the process of developing a model, and collecting and vetting data to be 

used in the model.  However, it became apparent when the sub-groups came together that the 

model was too simplistic to address the questions they had identified earlier and could not 

address the differing assumptions KTAN members held about the future of the basin.   

As in many normal research projects, there are low points where you question decisions 

about the research.  This meeting with the KTAN to look at the systems dynamics model was a 

low point that was reflected in the end of meeting survey that suggested only about one-third 

of KTAN members believed the process would produce anything they could use to help make 

decisions.  This was down from about 80% across the sub-groups who reported strong belief 

that something usable would come from the project after their small group meetings.  The clash 

of ideas and assumptions could not be accommodated with the systems dynamics model so we 

proposed a different kind of modeling that would be more spatially and temporally explicit and 

would be dynamic across time and policy preferences.  

 

Building a New Model: Integrating Local Knowledge, Experience, and Expectations 

The new model was based on a multi-platform agent-based model called Envision, which had 

been developed by Oregon State University researchers (John Bolte and colleagues) and 

implemented at multiple sites.  Envision is a framework that can bring together any number of 

models (e.g., hydrologic, climate) to help understand what happens on the landscape under 

different management strategies or policy regimes.  The model helps decision makers explore 

the interconnected feedbacks that affect any coupled human and natural system over time 
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(Bolte et al. 2007). 1  Benefits of the Envision platform include integration of already existing 

models so new ones don’t have to be built, ability to include local data in models, and capability 

of exploring multiple scenarios played out over time.  For the Big Wood Basin, models were 

created to represent surface water hydrology,2 reservoir operations, irrigation demands, crop 

mix, and development patterns, all information that can help the KTAN answer its research 

questions.  Regional economic drivers and population growth were included as boundary 

conditions but not modeled; for example, a population growth rate of 2.8% per year was 

included in the model but was not dynamic in that it did not respond to other variables.   

Finally, in consultation with a regional climate scientist, the KTAN participated in a webinar that 

explored predictions of different climate models for the area.  Three climate models were 

selected to represent predictions of high, medium, and low temperature and precipitation 

change in the region.   

Envision is designed to run with different policy preferences as characterized by the 

users.  In this case, KTAN members worked together to come up with a set of four plausible 

futures characterized by the economic driver (tourism or agriculture) and policy restrictions 

(more or less) to come up with four scenarios:  managed tourism boom, unmanaged tourism 

boom, managed agriculture boom, unmanaged agriculture boom.   

 Each scenario contains a set of “policies” that directs choices made by agents in the 

model.  For example, under the managed tourism boom it is assumed that recreation will 

demand more water over time, policies to promote water efficiency will be implemented, 

incentives for shifting existing water rights from agricultural use to non-agriculture will occur, 

                                                           
1
 More details about Envision and various implementations are also provided in Chapter X of this volume.  

2
 There was no available groundwater model during the course of this project 
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agriculture will shift to crops that need less water, and conservation practices will be required 

for all water users.  If water becomes scarce in the future, residential and recreational uses are 

given preference over agriculture uses in this scenario.  These policy assumptions were 

developed by the KTAN team using existing knowledge about water laws, water availability, 

historical water flows, and zoning regulations.  Similar policies and assumptions are made for 

each of the other three scenarios.  We began by having the entire KTAN set the scenarios about 

possible futures and then worked with sub-groups to create the assumptions and gather 

necessary data and information.  

An important point to note here is that unlike the systems dynamics model, Envision 

requires great technical expertise to set up and run. After KTAN development of the scenarios, 

we moved away from the transparent systems dynamics approach to something that looked 

more like a “black box” to non-technical members of the KTAN.   However, the KTAN agreed to 

the trade-off of using a less transparent model in exchange for an increase in what they 

expected to be usable information. The Envision application also built on the hydrology model 

identified in the systems dynamics effort, which had been vetted by the stakeholders. The 

major advantages to using Envision for this project is its ability to customize the application for 

this basin including the integration of local knowledge and experience. 

 

Interpreting the Results/Extended Peer Community 

We used the four different scenarios to force the model for the period from 2010-2070 

(dates selected to coincide with climate models).  The four scenarios were run with the three 

different climate futures to provide twelve different paths to the future.  The goal was to 
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simulate many possible futures to help resource users and managers explore the range of 

imaginable change.  The next problem was how to look at overwhelming output from multiple 

model runs, which looked at change in the basin over decades.   This is not only a problem of 

visualization, but also one of determining criteria for examining output – what is credible?  

What is less credible?   While this is a growing problem with scientists working with large data 

sets and/or model outputs it becomes especially salient when working with non-technical 

people who aren’t steeped in the everyday analysis of data.  

In an attempt to “tame” the initial explosion of data the technical team went back to the 

original research questions and determined a set of stories to tell with the data.  For example, 

one of the major issues in the basin is a change in future timing and supply of water resources 

in a basin with fully allocated resources, which are highly influenced by snowpack and 

temperature changes.  What did the model runs tell us about how changes in snowpack would 

impact the availability of water over the year, change the types of crops that could be grown, 

and how much artificial snow would have to be made to have successful ski seasons?  A series 

of visualizations were developed for each storyline and presented in poster form.  The idea was 

to share initial run information through a familiar strategy for scientists – a poster session.  

Small groups could spend time going over the model outputs in some detail with a set of 

organizing questions: Is this information clear?  Are we making correct assumptions? Do you 

have knowledge that supports or contradicts our assumptions?  Is this information helpful in 

making decisions?  What other questions should we be asking or stories should we be telling?  

During this stage, KTAN members acted as an extended peer community for the 

Envision modelers by validating or correcting assumptions, adding additional information or 
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knowledge to condition the model, and thinking about how to produce and display information 

that can be used to make decisions.  This is very different from a typical presentation at a 

scientific conference or publication of a peer-reviewed paper in a specialist journal.  While the 

modelers are likely to publish their work in relevant disciplinary journals, the KTAN is less 

interested in the workings of the model than it is in the output.  If the model output looks 

“strange” based on their experience or knowledge of the system, they can question but can’t 

suggest fixes to the mechanics of the model.  Instead, they can tell modelers that something is 

wrong – this kind of land cover would never grow on this lava for example – so that the 

computer code can be reviewed for errors.   

As with all models, Envision makes many assumptions about the future, and the system 

interactions are only as sophisticated as the individual models allow.  What is different about 

this kind of exercise is the degree to which stakeholders, in this case the KTAN members, are 

involved in setting the policies, agreeing to the assumptions, and determining the parameters 

of different variables included in the model.  While the actual model is encased in a black box 

and KTAN members don’t see the computer code, they do contribute to the framing of the 

problem and questions, data collection and characterization, and “tweaking” or conditioning 

the model using their own local knowledge and experience.  

Once the initial results were discussed with KTAN members, a “data atlas” was created 

for each story line that included not only the data so that individuals could use it in their own 

decision routines, but also a take home message about the specific topic (e.g., surface 

temperatures have increased in the basin over the last 30 years and are expected to continue 

to rise through the 21st century).  Information was also included about which data are used, 
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assumptions made, and how the modeling was done (quite technical).  In addition, key findings 

were described (e.g., air temperature expected to increase in all future climate scenarios) along 

with interactive graphs and charts about the topic (Figure 3).  

 

Figure 3: 1980-2070 Basin Average Air Temperature by Climate Model 

Not only can the different climate models be turned on an off by the user in this example, 

which allows the viewer to look at a single variable (in this, case, climate model), each data 

point on any graph, table, or chart is revealed by placing the cursor on that year.  In this way, 

large amounts of data are compressed and hidden until needed by a user.  KTAN user groups 

helped identify the important story lines, the take home messages, and key points, while the 

computer experts added the information about the data and how it was used in the model.   

 

KTANs as Post-Normal Science 

 Trying to understand a complex issue like the impact of climate change on a local basin 

is at heart an interdisciplinary problem that cannot be addressed through normal disciplinary 

science.  Considering the uncertainty of future climate, population growth, economic health, 

and other drivers over time is a feat not managed well by normal science.  Yet people and 
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organizations are asked all the time to make decisions that have long-term consequences in an 

environment that is highly ambiguous and unknowable.  What role can scientific thinking, 

methods, and information play in these increasingly common environments?  Post-normal 

science suggests that extending the peer community beyond even a wide range of disciplinary 

experts to include those who will be affected by the changes can help scientists formulate 

questions, collect multiple kinds of data, and interpret results in a context of decision making 

that accepts and leverages uncertainty, different perspectives, and local knowledge.  The Big 

Wood Basin KTAN was an attempt to create a venue for post-normal science in addressing 

water scarcity concerns in the face of climate change and population growth in south central 

Idaho.  KTAN members contributed to framing the problem and determining the research 

questions.  They even participated in a “dead-end” data analysis exercise that led to a more 

sophisticated understanding of the place they live.  While KTAN members were not involved in 

writing the code for the model, they were intensively engaged in interpreting and critiquing 

output from the model using their own knowledge and expertise to suggest fixes to model 

structures.   

 As we tracked participation in the KTAN over time, members started out enthusiastic 

about the experiment and willing to commit time to the process.  They fully expected to 

produce something they could use to help make decisions about adapting to climate change, 

whether it was about what types of crops to plant, how to plan a ski season, where to rezone 

for population growth, or how much water would be available for any of those activities.  Once 

the problem was framed and research questions determined, the hard work began.  Many 

KTAN members reported being surprised at how complicated the questions turned out to be,   
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how interconnected the natural and human systems are, which made it difficult to hold on to 

preconceived ideas about a good future for the basin.  As the project went on, KTAN members 

continued to participate but their expectations for useful outcomes declined as they wrestled 

with acceptable methods for modeling a complicated world, availability of relevant data and 

searches for data proxies, and wading through the reams of output.  As an interdisciplinary 

researcher operating more in the normal or consultative modes, I have experienced this same 

sort of trajectory over time: high expectations that are refined over time to a smaller though 

achievable set of outcomes.   Research is always more complicated than we imagine at the 

beginning of a project and post-normal situations are even more complicated initially.  

As a method for conducting post-normal science, KTANs have several strengths along 

with limitations.  The KTAN allowed for interested parties to be involved from the earliest 

stages in framing the problem and crafting research questions that would provide information 

they believed could be used in their decisions.  They also tested one model and found it less 

than useful to answer their questions and moved on to a more sophisticated approach, giving 

up some transparency in exchange for exploring complicated interactions over time and space.  

They identified acceptable and accessible sources of data.  While they did not contribute to 

writing the computer code for the model, they were instrumental in interpreting model output 

in ways that challenged modelers’ assumptions, helped condition model parameters, and found 

ways to integrate local knowledge.  Ultimately, the KTAN was the peer group to assess whether 

the research results could be used in their decision making.   

The KTAN was also a long and arduous process for individuals who had full time jobs 

elsewhere.  Members of the KTAN dropped in and out as necessary, often sending a substitute 
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to a meeting with little knowledge of the KTAN experiment or work to date.  There were 

multiple meetings of both large and sub-groups with challenges to pre-conceived notions and 

values.  Focus on technical issues like data collection or model parameters can paper over 

disputes, which are likely to re-emerge during interpretation of results.  In these cases we often 

saw KTAN members close down rather than resolve conflicts – they are all neighbors after all 

and have to live with each other after this project is over.  However, once they close down to 

argument, the discovery process slows down.  This KTAN did not include any specific training or 

conversations about ways to deal with different perspectives although that may be one of the 

most critical components of any planning or decision-making process. 

 

Conclusion 

The Big Wood River KTAN in Idaho is just about wrapping up as this chapter is written at 

the end of 2014.  The real proof of the efficacy of the process will occur in the future.  Will 

members use the information, the network of KTAN members, or the links with different types 

of expertise developed through the process to help make decisions?  We plan to follow up with 

KTAN members in one year and then three years to see what changes, if any, are lasting.   

As scientists and policy makers continue to grapple with increasingly complex and 

wicked problems like climate change, an intentional post-normal approach that integrates 

rather than tries to eliminate uncertainty, revels in different perspectives rather than limits 

approaches, and extends the community that judges the value of output to those who bear the 

ultimate risk of using the information may be the most efficient and equitable use of the 

scientific method.  The post-normal approach should not replace normal or consultative science 
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when the conditions are favorable, but we should not be afraid to experiment with ways that 

leverage the strengths of science in situations that are not conducive to traditional approaches.   
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