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Chapter 4
GIS-Based Decision Situation Assessment

Figure 4.1. Relationships among eight constructs grouped by similar concern within a single decision support phase. Groupings are not to be interpreted as phases. 


Figure 4.2. Summary diagram for 25 aspects (depicted as bullet phrases) of EAST2 framework.

Table 4.1.  Framework for characterizing decision problems in terms of systems components

	Type of 

Decision Problem
	4 Decision Problem Components in an Open System

	
	3 Decision Problem Components in a Closed System
	

	
	Content
	Structure
	Process
	Context

	Simple
	X
	
	
	

	Difficult (semi-structured)
	X
	X
	
	

	Complicated (ill-structured)
	X
	X
	X
	

	Complex (wicked)
	X
	X
	X
	X


Table 4.2. Decision Situation Assessment: Representation Modeling Phase by Construct 

	Concerns and Construct
	Description of the concerns in Problem Representation

	Convening Concerns/Constructs
	

	1. Motivation from Social-Institutional Mandates
	What laws, regulations, directives do we have that tell us what to consider for the “decision problem (representation)” in Green County? The council members told us what objectives to use and thus we assume they know the law – or at least we hope they know what is lawful. 

	2. Group-participant knowledge
	What knowledge do the people participating in the situation have about the problem, and how is it best tapped? Do we as analysts have the knowledge needed to undertake the database design for the Green County project? We are given the database design, so it is made easy. What if we were not given the database design? To whom do we turn for answers to our questions about what data to use? We should explore similar decision problems by other communities to see how they addressed the problem.

	3. Participatory GIS Technology
	What database design capabilities will we need to address the wastewater treatment facility siting issue?  Are there any tools that we might have access to or not that would make the job easier? Let us assume that ArcGIS is a useful toolkit to use for the GIS project, so what tools might we use for database design?  Can we wait to read chapter 4 and 5 before we know a lot more about this?

	Process Concerns/Constructs
	

	4. Appropriation of Social-Institutional Mandates, Knowledge, and Technology
	Should we appropriate all of the information we have discovered by considering the convening constructs? Or, is there some priority set of information to start this problem representation phase and then follow through with other information on an as needed basis during the GIS project?  Who says you need to have all data upfront? Why bother?

	5. Analytic and/or Deliberative Group Process
	What is the nature of the task activity within the problem representation phase? Do we actually know much about database design to carry through on this task? What combination of technical steps and steps facilitating a discussion are needed to fulfill the information need for this phase?

	6. Emergent Influences from Mandates, Knowledge and Technology
	What new insight might be gained from adopting institutional mandates, new knowledge and/or new information technology to address the issue at hand in this phase as others might have used?  Did we learn anything while talking to each other about this phase that we did not know before we started the phase?

	Outcome Concerns/Constructs
	

	7. Task Outcomes
	What are the expected information outcomes from this phase, and how do they relate to the overall need for information to move the process forward?

	8. Social Outcomes
	What are the social relationships (i.e., people communicating with each other) to move this database design ahead as part of the overall decision process?  Did we make any enemies or new friends or meet new colleagues that could be advantageous for carrying out the GIS project?


Table 4.3. Twenty-Five Aspects of EAST2: 

A Theory of GIS-Supported Participatory Decision Making

Constructs and Aspects about Convening a Participatory Situation

Construct 1: Social-Institutional Influence

1) power and control 

2) subject domain as task purpose, content, and structure 

3) persons, groups, and/or organizations as convener of participants 

4) choosing the number, type and diversity of participants 

5) rules and norms as social structures among participants 

Construct 2: Group Participant Influence

6) participants’ expectations based on values, goals, issues, values, beliefs, and fairness 

7) participants’ views/knowledge of the subject domain and each other 

8) participants’ trust in the process 

9) participants’ beliefs and feelings toward information technology 

Construct 3: Participatory GIS Influence

10) place, time, and channel of communications 

11) availability of social-technical structures as information aids  

Constructs and Aspects about Participatory Process as Social Interaction 

Construct 4: Appropriation

12) appropriation of social-institutional influence 

13) appropriation of group participant influence 

14) appropriation of participatory GIS influence 

Construct 5: Group Process

15) idea exchange as social interaction 

16) participatory task flow management 

17) behavior of participants toward each other 

Construct 6: Emergent Influence

18) emergence of PGIS influence 

19) emergence of group participant influence 

20) emergence of social-institutional influence 

Constructs and Aspects about Participatory Outcomes

Construct 7: Task Outcomes

21) character of decision outcomes 

22) decision outcome and participant structuring dependence 

Construct 8: Social Outcomes

23) opportunity for challenge of the outcome 

24) reproduction and temporality of group participant influence 

25) reproduction and temporality of social-institutional influence 

Table 4.4 Decision Situation Assessment for Green County

	3 Components, 8 Constructs, and 25 Aspects
	Project Situation:

Describe each aspect in sufficient detail 

	Convening Component
	

	Construct 1: Social-Institutional Influence
	

	1) power and control

2) subject domain as task purpose, content, and structure 

3) persons, groups, and/or organizations as convener of participants 

4) choosing the number, type and diversity of participants 

5) rules and norms as social structures among participants 
	1) The mandate for a wastewater facility comes from a vote of the County Council. That vote is based on population growth information coming from the Planning and Public Works joint study effort. There are other federal, state, and likely county regulations that apply, particularly environmental protection. Various stakeholders have rights to clean water that are protected under county, state and federal regulations. 

2) The purpose of the task is to develop a GIS-based siting process for a wastewater facility that is defensible to all stakeholders. Although the County Council will be the main stakeholder, others will likely be involved at some time. 

3) The Green County Council is the convener of the process, but the Public Works Department is the responsible unit for conducting the siting process.

4) A GIS analyst is performing the technical task, but a variety of other participants will evaluate information the analyst derives. Participants could range from technical specialists through managers to lay participants not versed in the use of computer technology and decision support tools.

5) While the County Council participants come from a variety of backgrounds, they are the elected officials. However, a residents committee was selected and formed as leader/spokesperson of various community interests.  All participants will be comfortable with defending and promoting their positions/interests and will not be intimidated by the process.

	Construct 2: Group Participant Influence
	

	6) participants’ expectations based on values, goals, issues, beliefs, and fairness 

7) participants’ views/knowledge of the subject domain and each other 

8) participants’ trust in the process 

9) participants’ beliefs and feelings toward information technology 
	6) Each participant expects to participate in a process that will fully address the rights and concerns of the group that they represent, including the elected officials, the technical specialists, and the residents committee.

7) The knowledge of each participant is presently primarily focused on the activities and concerns of the group they represent.  Part of a participatory process is to educate one group on the concerns of other groups.

8) In general, participants are anticipated to be wary of governmental interaction with water resources issues, and protective of their respective domains of interest. 

9) Many participants are familiar with the application of information technology to resource issues, but many are still wary of its use.  The GIS analysts in the process will be called upon to explain how they derived the information during their work process. 

	Construct 3: Participatory GIS Influence
	

	10) place, time, and channel of communications 

11) availability of social-technical structures as information aids 
	10) GIS analysts will convene at GIS workstations that are connected to local and wide area networks. Are the GIS analysts the only participants who will have access to data files? Will any of the County Council staff have access to data and maps; what about the residents?                             
11) Analysts will derive tables, maps and charts as necessary to the GIS, taking advantage of GIS-based decision support capabilities/computers connected to a local area network. 

	Process Component
	

	Construct 4: Appropriation
	

	12) appropriation of social-institutional influence 

13) appropriation of group participant influence 

14) appropriation of participatory GIS influence 
	12) A GIS analyst comes to the siting process with knowledge of the Ccounty Council’s interest about wanting to site a wastewater facility. Hence, the analyst is motivated to work in line with that social-institutional influence. Residents of Green County, however, might come to the process with a variety of influences that actually have reasonable standing (if not better standing) in the community. 

13) A GIS analyst’s responsibility is to provide a recommendation in line with the stakeholder influences according to the Director of Public Works. A GIS analyst is a professional, and should adopt an ethical stance in devising recommendations. A GIS analyst needs to pay attention to all comments made in relation to the appropriation of various social-institutional influences, as those influences are the basis of the criteria used in the siting process. 

14) A GIS analyst employed/contracted by the Green County will have access to the GIS technology to perform the siting task.  This aspect should be described in more detail, perhaps for each of the phases of the project to make sure the appropriate software is available.  What if the County Council wanted residents to have access to maps, what user interface would be appropriate for such access? The same as that used by the analysts? 

	Construct 5: Group Process
	

	15) idea exchange as social interaction 

16) participatory task flow administration 

17) behavior of participants toward each other 
	15) Idea exchange will be conducted verbally and in relation to maps, tables, and charts presented. The exchange is enabled and constrained by the communication channels identified and appropriated. If the convener did not consider the availability of wide area network communications for participants, then such broad-based communications with a variety of residents will not likely occur. 

16) The decision agenda and the GIS workflow are selected by convener and participants, respectively. Each has expected outcomes, but those outcomes are dependent on implementing the processes. Analyst workflow is dependent on what they have learned about workflow processes.

17) Participant behavior toward each other depends on the social mores they have learned and how they put these input practice. 

	Construct 6: Emergent Influence
	

	18) emergence of GIS influence 

19) emergence of group participant influence 

20) emergence of social-institutional influence 
	18) The influence of new GIS capabilities in the workflow process is dependent on the curiosity and exploration by analysts.
19) Group participant influence is anticipated to emerge in a variety of groups depending on how they interpret the activities in the GIS workflow.  

20) In this situation, the decision-makers are the County Council as defined by the incorporation charter of the County. However, in many counties the Executive actually has responsibility for capital projects and thus could be the decision maker. However, the County Council would then approve (invoking a checks and balances process). 

	Outcome Component
	

	Construct 7: Task Outcomes
	

	21) character of decision outcomes 

22) decision outcome and participant structuring dependence 
	21) The process is intended to result in the preparation of an equitable, effective, and efficient recommendation of sites (or site) that can be defensible by virtue of the process used.  The recommendation takes the form of a report.

22) The primary task of the analyst will be to prepare and present a recommendation to the Director of Public Works who then formally provides the report to the County Council. 

	Construct 8: Social Outcomes
	

	23) opportunity for challenge of the outcome 

24) reproduction and temporality of group participant influence 

25) reproduction and temporality of social-institutional influence 
	23) The County Council will decide whether to release the report to residents for comment. A public meeting might be held.  If State and/or Federal funds are involved in the project, most likely a public meeting will occur, providing residents with opportunity for comment. 

24) From time to time County Council membership changes, Pubic Works Departments change, and GIS analysts come and go.  Those who have taken part in the effort do have an influence, and thus the stability of the recommendation is based on those influences.  

25) Social-institutional influences are long-term and relatively stable.  Sometimes, legal issues arise.  For example, the residents committee, or perhaps some other coalition of community residents could choose to request intervention by State authority or sue the County due to inadequate “due process”.  It is for this reason that more and more organizations are inviting broad-based participation at the beginning and continued throughout the decision process. Turns out to be a lot less expensive in time and money.
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