
Introduction and Objectives  
 
Multi -stakeholder public participation is widely held to be crucial to the success of environmental problem 
solving (Dietz 2008).   The use of computer-based decision support systems (DSS) is increasingly prevalent in 
these planning processes (NRC 2007) because of the complexity of the problems.  Using salmonid recovery 
planning in the Columbia Basin for analysis, this exploratory study examines how the use of DSS in multi -
stakeholder environmental planning affects the breadth and quality of public participation, equity among 
participating stakeholders and quality of outcomes.  A long-term goal of this work is to develop DSS tools that 
permit broader and more equitable participation in environmental decision making while improving the quality 
of those decisions. 
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Discussion and Conclusions  
 

ƷStakeholders bringing important ethical concerns and 
vital local knowledge may be excluded from, or drop out 
of, planning processes due to technical difficulties and 
inaccessible conceptual frameworks established by 
highly technological approaches to planning.  But the 
points of view that members of these "extended peer 
communities" bring to the table can provide the very 
tools necessary to deal with the high levels of 
uncertainty inherent in today's complex social-
environmental problem solving contexts. 

 

ƷUncertainty plays a central role for planning in complex 
social-ecological systems such as salmon recovery in the 
Columbia Basin.  Unacknowledged uncertainties, or 
uncertainties masked by the reassuring appearance of 
precision provided by computer modeling and 
numerical benchmarks, can exclude valuable 
viewpoints, methods and principles from planning.  

 
ƷA limiting factor for successful public participation in 

environmental planning is the ability, of individuals and 
groups, to engage with complexity and systems 
thinking. Expertise and facility in the use of DSS tools 
plays an important role in determining which potential 
participants take part in (or drop out of) the planning 
process and which participants make significant 
contributions to planning outcomes.  

 
ƷStakeholders with technical expertise are 

disproportionately active at points in the process where 
the decision frame is established or significantly 
narrowed, such as building the DSS tools, selecting 
which data to enter, and model interpretation. These 
inequities are exacerbated when DSS tools are used as 
rigid frames, rather than as exploratory tools, and when 
planning environments allow insufficient time for 
training stakeholders with limited technical expertise.  

 
ƷA robust system of knowledge quality assessment, 

informed by an extended peer community and guided 
by the principles of adaptive management can improve 
both the quality and breadth of information upon which 
good decisions are based.  Going beyond implications 
for planning, the involvement of an extended peer 
community can also lay the foundation 
for successful implementation. 

 
ƷThe use of decision support tools as rigid frames rather 

than tools for exploration, together with limited 
opportunities for stakeholders to interact directly with 
DSS tools: 1) constrained the degree to which 
stakeholders could develop shared mental models of 
ecosystem dynamics, and 2) reduced the quality of data 
entered into the models and interpretations of outputs. 

 
ƷThe narrow peer communities in subbasin planning also meant an inability of many of the planning teams to 

reach consensus on management objectives once the alternatives derived from use of the tools were 
eventually subjected to wider community review.  In some cases, participants excluded from the main plan 
development periods turned to the courts as an alternative decision-making venue. 

 
ƷThe modeling process can impose a 
ȰÆÏÒÅÃÁÓÔÉÎÇ ÆÒÁÍÅȱ ÏÎ ÔÈÅ ÄÅÌÉÂÅÒÁÔÉÏÎ 
process resulting in the exclusion of 
certain stakeholders and viewpoints. 
The forecasting frame can exclude 
methods of planning such as  
backcasting, scenario planning, and 
Precautionary Principle approaches that 
may be required to get through 
difficulties and achieve agreement on 
sustainable management approaches.  

  
ƷHigh uncertainties and the risk of 

threshold crossing argue against an over
-dependence on model forecasts and 
prediction as a foundation for 
management decisions, while arguing in 
favor of replacing optimization with 
resilience as a planning goal.  

Methods and Results  
 

ƷCompleted a basin-wide rapid ethnographic assessment that 
included 78 formal interviews with planning participants, 23 
supplemental informal interviews with additional stakeholders, 
and extensive participant observation in the 42 subbasins. 

 

ƷCompleted an analysis of a Northwest Power and Conservation 
Council subbasin planning process involving stakeholders and DSS 
tool use (EDT and QHA). 

 

ƷIdentified the population for the forthcoming survey of planners.  
 

Outputs  
 

ƷPapers for Conference Proceedings: 
'Aspirational Goals and Incremental Tools: Does forecasting exclude other frameworks for strategic planning?' 
was presented at UC Berkeley and published in conference proceedings. A second paper from the point of 
view of Post-Normal Science and Resilience Theory was presented at the 2009 annual meeting of the Science 
and Democracy Network at Harvard University. 

 

ƷBook Chapter: 
Invited participation in the preparatory process for the Columbia River Treaty Renegotiation, 2014-2024. A 
conference was hosted by the University of Idaho's School of Law in April of 2009 where we presented a 
ÐÁÐÅÒȢ  !Î ÉÎÖÉÔÅÄ ÂÏÏË ÃÈÁÐÔÅÒȟ ͻ5ÎÃÅÒÔÁÉÎÔÙȟ 3ÏÃÉÅÔÙ ÁÎÄ 2ÅÓÉÌÉÅÎÃÅͻ ×ÉÌÌ ÁÐÐÅÁÒ ÉÎ Ȱ4ÒÁÎÓÂÏÕÎÄÁÒÙ 2ÉÖÅÒ 
'ÏÖÅÒÎÁÎÃÅ ÉÎ ÔÈÅ &ÁÃÅ ÏÆ 5ÎÃÅÒÔÁÉÎÔÙȱ ÆÒÏÍ /ÒÅÇÏÎ 3ÔÁÔÅ 5ÎÉÖÅÒÓÉÔÙ 0ÒÅÓÓȢ 

 

ƷReport: 
Dr. Hill was selected to draft a consensus report of recommendations on best practices for the use of 
technology in environmental conflict resolution for the White House Council on Environmental Quality in 
response to White House memorandum on Transparency and Open Government.  The report is part of the 
synthesis group work for the "Technology and ECR: National Strategic Planning Session" hosted by the U.S. 
Institute for Environmental Conflict Resolution. 

 

ƷJournal Article: 
McLain, Rebecca; Hill, Gregory; Jones, Eric T.; Kolmes, Steven; Monticino, Michael. Using decision support tools 
in multi -stakeholder environmental planning: Lessons from subbasin planning in the Columbia River Basin. 
Submitting to: Journal of Environmental Management. 

Next Steps 
 

As a follow-up to this research we propose to conduct a contextual/empirical project to test the acquisition of 
skills to understand complex scientific contexts by citizens that participate in large environmental public 
planning processes.  A complex network of influences, competing objectives and uncertainties can overwhelm 
the cognitive capacity of even the most sophisticated learner (McDaniels et al., 1999).  Increasingly, computer-
implemented decision support systems (DSS) are being introduced to assist stakeholders and decision-makers 
in coping with these complexities, but little research has been done to test the effectiveness of the tools when 
they are used to assist with public participation in decision making.  Therefore, we plan to conduct an 
experiment to develop conclusive findings concerning best practices for systems-thinking acquisition in a 
computer-supported collaborative learning environment. 
 

Watershed council participants (non planning professionals) are an ideal unit of analysis because they are 
community members that are regularly presented and asked to engage with scientific data for planning 
purposes.  We will address central concerns of research on science learning in informal, non-classroom settings 
by introducing an integrated set of qualitative and quantitative metrics and indicators to measure systems-
thinking acquisition in a collaborative learning environment.  We will measure two indicators of a quality 
collaborative learning environment, convergence and equity, while coordinating with qualitative methods to 
contextualize findings and uncover mediating motivational, cultural and social factors. 
 

We aim to shed light on the following research questions: 
 

Ʒ Does the use of DSS enhance the acquisition of systems thinking abilities in individuals and groups 
participating in environmental planning? 

 

Ʒ Does the use of DSS promote a more equitable and effective collaborative learning environment? 
 

Ʒ Does the use of DSS promote convergence and the creation of a shared mental model among 
participants? 

 

Ʒ $ÏÅÓ ÔÈÅ ÕÓÅ ÏÆ ÁÎ ȰÅØÐÅÒÔ ÓÙÓÔÅÍȱ $33 ÏÒ Á ȰÐÁÒÔÉÃÉÐÁÔÏÒÙȱ $33 ÍÅÔÈÏÄÏÌÏÇÙ ÂÅÔÔÅÒ ÐÒÏÍÏÔÅ ÔÈÅ 
acquisition of systems thinking capability and the creation of an effective and equitable 
collaborative learning environment? 
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