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Process of limited societal participation in the strategic environmental assessment of transportation planning scenarios in Montreal in a GDSS context: methodological proposal

Marguerite Wotto and Jean-Philippe Waaub, Geiger, UQAM, Montreal, Quebec, Canada

Introduction

The use of new communication and information technologies in the group process has resulted in  qualitative advances.  While the results obtained with the group decision support system (GDSS) make it possible to contemplate applying this system to the process of participation in strategic environmental assessment, how can this system be adapted to the process so as to enhance its functional effectiveness and improve and optimize its utility.

In this article, this question is analysed from multiple perspectives – conceptual, methodological, land use and socio-political – by distinguishing three parts.

In the first part, we examine the difficulties posed by public participation in strategic environmental assessment.  Theoretical and conceptual aspects are explored to establish the foundations of limited societal participation.  The second part is devoted to the conceptual and methodological basis of the GDSS-DMI tool, which combines the Delphi method with Internet-based multicriteria analysis.  The third part is devoted to the application of the GDSS-DMI to the specific case of transportation in the Montreal region.  The approach includes a preliminary phase of analysis and structuration of transportation in Montreal, a phase of consolidation of the scenarios and clarification of the criteria, a negotiation phase and two evaluation phases.

1.  Foundations of limited societal participation in SEA

In recent years, strategic environmental assessment (SEA) has been attracting attention as a new sustainable development tool (OECD, 1997) and as a means of enhancing the efficiency of environmental impact assessments (EIAs) of projects.  This process, a systematic and formalized approach to environmental assessment, should make it possible to incorporate the environmental impacts of plans, programs and policies (PPPs) and their alternatives (Thérivel, 1992).  Like EIA, SEA accords a central role to public participation which, according to the Brundtland Commission, must encourage more effective identification of the common interests of local communities and the taking of these interests into account in the decision-making process (Brundtland et al., 1987).  Despite its recognized importance, public participation in SEA is still in the embryonic stage.  It is either ignored (Rise, 1998; Sadler, 1996) or, if not, takes forms with varying degrees of legitimacy, developing in opposition to the assessment process, being excluded from the decision-making process or, simply, being reduced to consultation by cooptation (Sadler, 1996).  While the newness of the SEA concept and the very limited number of examples of participation make it difficult to evaluate its true impacts, the problematic nature of public participation in environmental assessment can be traced back to its origins.  It can be more clearly defined by reflecting on the issue at the broader level of:

· strategic environmental assessment, to which participation refers in this context; 

· the urban transportation planning system of which it forms a part; 

· the practice of participation and the methods and mechanisms employed in the process.  
Sadler (1996) identifies a number of problems involved in the application of strategic environmental assessment.  The main problem—and also the most contradictory—is its dependence on political will, on organizational structures and strategies, on decision-making sectors, on special expertise.  Hence, each SEA process develops its own dynamic, form and means.  In fact, each participation process will reflect the image of the SEA of which it forms a part.  The variety of forms – which stems from the fact that there is no standard form – is mainly the result of the varied nature of the PPPs, regions and individuals involved.

Participative planning at the scale of large cities involves the planning of organizational, social and even spatial heterogeneity.  Its challenge is coordinating diversified and fragmented areas which evolve in different ways and, especially, coordinating actions and decisions among actors and stakeholders from varied backgrounds.  In the specific field of transportation, it requires a large number of considerations, of alternatives whose development, analysis and selection within the process can become complex.  Participation in the planning process must be envisaged as a stimulating action which is not driven solely by cost objectives, but rather a discursive process of construction of a projected reality.  However, while one cannot deny the merits of such a vision, we must be wary of pitfalls along the way.  On the one hand, the multidisciplinarity that planning requires collides with the compartmentalization of disciplines, the divergence of viewpoints, standards, rules, values and interests, divergence which can then become an obstacle to the efficiency of the process.  On the other hand, the methodological approaches with a strong quantitative emphasis give priority to technical and economic performance, dominate the process (Faludi, 1987), strengthen technocratic expertise and monopolize the debates.  This threat is sometimes internal –  intrinsic to the participation process – and external to the participation process since it is reflected back on it when the time comes to incorporate these results in the assessment and planning process.  These shortcomings highlight the topical relevance of the questions concerning any form of convergence of the viewpoints of the various actors.  While conflicts are undoubtedly inherent to any group process, solving them is the very essence of the participatory approach.  The failure to take contributive proposals into account and the lack of social consensus undermine the usefulness of the process, the improvement of PPPs (TAC, 1992), bolstering positions opposed to the decision.

In addition to the influence of exogenous factors, inherent in institutional and political rationalities, in the interaction between the technical and the political dimensions, the phenomenon of public participation – its difficulties and its problems – must also be understood for what it is, that is to say, by considering it as a distinct entity (Parenteau, 1988; Godbout, 1983).  Two types of shortcomings of the process can be identified: conceptual confusion, and shortcomings stemming from the methods used.  For the first, Godbout (1983) has noted that participation is a concept prone to confusion.  This concept certainly deserves in-depth examination, but do we need to re-think it?  Participation, defined as “having a share,” “taking part” (Concise Oxford Dictionary), highlights two important factors: the existence of a right to a share and the exercise of this right.  Arnstein (1969) views it as the level of involvement and power effectively exercised by the public; for Selznick (1949) and Glass (1979), it is utility in relation to the final decision; for Roy et al. (1998), it is the direct contribution of the public to the decisions.

Must we limit ourselves to a rational vision of participation and analyse it to determine its results?  If we are to considerer the participatory entity, we must move beyond the conception of participation as a contribution or a sharing of power.

The United States Environmental Protection Agency (EPA See 40 CFR25.3 (b) Roy et al.  (1998)) identifies three attributes of public participation: the exercise of the right of participation by the general public, promotion of the contribution of information by the public to the decision-making process, and dialogue between the public and decision-makers.  Canter (1996) places greater emphasis on the nature of this dialogue, which he conceives as a continual two-way communication process which requires full understanding of the process and mechanisms on the part of the public, and the identification and solving of environmental problems on the part of the responsible agencies.  Hence, the efficiency of a participation process, regardless of its form, also reflects the efficiency of its communication dynamics.  From this perspective, we must deduce that  participation, more than a contribution, is a process of contributive interactions, a discursive process of understanding and of collective and ongoing construction of a shared reality projected in the PPPs.

It is from the constructivist view of reality that the efficiency of the process, the nature of the interactions and the importance of information in the process merit analysis.  If the results of participation are obviously deficient in terms of the methods, rules and persons involved, the issue becomes more problematic in the case of strategic environmental assessment.  Since SEA is considered a process of assisting decision-making (Faludi, 1987), then, since participation is an integral part of SEA, this definition applies to it too.  It becomes ipso facto a framework of action which must transcend the divergences in order to provide the information relevant to the decision.  This presents us with another basic question: how to generate this information?

First, it is necessary to identify the actors capable of providing this information.  The democratic debate is essentially a debate about ethics and fairness.  It is therefore possible to ensure the legitimacy of a decision and the utility of participation by involving the public as a whole in the process.  Nonetheless, although it is democratic and participative, we must go beyond this viewpoint at the strategic level.  On the one hand, involvement of the public as a whole does not guarantee either an effective and legitimate decision or full participation.  Participation must have a genuine impact and the strategic questions and issues deserve to be dealt with effectively.  These questions require an expertise that is too often lacking in the general public.  Hence, the nature of PPPs and the understanding required at the strategic level can be considered an obstacle to the admission of the general public.  On the other hand, we must be wary of taking refuge in representation restricted to experts –  the limits of which, moreover, are well known – and run the risk of establishing a pre-eminence of the technical and economic aspects in the process – something also recognized as a threat to the process.  Social knowledge deserves to be recognized and promoted.  Between information requirements and forms of democracy, there is a de facto need to make room for an intermediate solution which will make it possible to increase the level of acceptability, utility and social validity of participation: that is, differential or segmented participation.  This includes two levels of participation in the strategic environmental assessment: limited societal participation and extended participation.  Limited societal participation is participation by representation of the various actors in society.  A relevant typology based on the hypothesis of contributive interactions of the participants divides these social actors into four categories reflecting the four main sectors of contemporary society: governments, the economic sector, associations and experts.  This typology emphasizes two variables: interests and power within the society.

In short, an appropriate response to the quest for efficiency of participation requires incorporating two main factors: (1) the nature of PPPs and (2) relevant and representative information the processing of which requires certain skills.  To this end,  participation in SEA must be conceived as a process of contributive interactions of collective and ongoing construction.

This process will involve two phases of participation: limited societal participation and extended participation, which entails among other things the validation and enhancement of the results of the first form of participation.

This view of participation in SEA has a number of advantages.  On the one hand, it is in keeping with the principle of responsible citizenship and with the mutual and progressive learning that environmental assessment requires.  On the other hand, the process of participation in SEA, as such, establishes a bridge between the new knowledge acquired, the results of past experiences and the expression of new interests.  This must be considered new information which feeds and strengthens the planning process.

2.  Limited societal participation and GDSS

The complexity of the communication and information system of a process reflects the image of the parties involved, the relations between the parties, the interactions in play and the means by which these parties communicate among themselves.  In the case of SEA, we must distinguish several levels of interactions and communication.  This increases the complexity of the system for managing communication in the process.  On the other hand, a process of limited societal participation can be likened to a work and decision-making group.  From this standpoint, it is possible to consider using GDSS in this process.  However, this consideration raises another question: can GDSS improve the interactions in the process of participation in SEA?

The group decision support system (GDSS) is defined as a combination of communication technologies intended to assist in identifying and solving problems in group meetings and activities (De Sanctis and Pool, 1990).  It refers to any application of information technology as a tool to support group decision-making (McCarth and Rohrbaugh, 1995).  It has become more widely used during the past two decades and has been the subject of numerous applications and studies (Bose et al., 1997; McCarth and Rohrbaugh, 1995).

Some of its advantages, from the standpoint of performing individual and collective tasks, include  improving the group process, solving problems quickly, providing complete documentation on the questions asked and permitting connections outside the system of interactions.  Sometimes, the understanding of the problems can be facilitated by the tool, but the attitude of the participating users, their intellectual level (Kenis, 1995) and their receptiveness constitute a substratum to this advantage (McCarth and Rohrbaugh, 1995).  The quality of the deliberations and the nature of the results are, in terms of value, at the very least just as good (Waston et al., 1988) if not superior to those of the traditional group (Nunamaker et al., 1988).  In terms of collective action, this tool offers significant flexibility for group work.  In performing tasks, this flexibility makes it possible to meet deadlines, facilitates asynchronous meetings (Dyer and Lund, 1982) by avoiding interminable meetings or time-consuming arrangements to schedule meetings (Bose et al., 1997).  The interactions concentrate on the main issues of the problem, which results in better expression of individual opinions.  The GDSS tool allows the members of the group to better understand and share the opinions and preferences of others while eliminating the human factors from the communication.  This possibility also facilitates the sharing of information, interpretations and various possible permutations (Bose et al., 1997).

In terms of the results of the process, the GDSS is often compared to the traditional decision-making group because of the anonymity in which certain sessions take place.  The studies of Connolly et al. (1990), Jessup et al. (1990), Valacich et al. (1989) and Gallupe et al. (1992) have shown that anonymity increases the frequency of criticisms.  While face-to-face communications can reproduce the full range of the symptoms of subjectivity (Gallupe et al., 1992), preventing a full expression of opinions and disagreement, in an anonymous conversation, the participants can freely express their thoughts.  The individual can change his mind, without fearing adverse opinions and without being influenced by the group (Berger and Luckamnn, 1996).

Because of these various advantages, the GDSS can be considered to ensure certain desired characteristics of the participation process, such as transparency, enrichment of information and active and contributive participation.  At the level of PPPs, the GDSS can help encourage the integration of the disciplinary fields with the aim of raising the level of analysis and forecasting of their effects on the environment, the economy and society.  These functions are, however, assured only if the design of the GDSS is well adapted to the particular characteristics of PPPs.

3.  The GDSS-DMI tool

The design of a GDSS takes two fundamental elements into account: (1) the system for managing  information and interactions, and (2) the context (De Sanctis and Pool, 1990; Martino, 1972; Sambamurthy, 1993).  The first level includes the model for generating ideas, evaluating alternatives, negotiation, and decision-making; the second deals with the nature of the automated support tool and the interfaces required and offered.

In the specific case of limited societal participation in the strategic assessment of a transportation plan, the proven tool is “GDSS-Delphi-Multicriteria-Internet” or GDSS-DMI.  It is characterized by practical and very significant advances of the group decision process.  These advances make it possible to reproduce, consistently and as perceived by actors involved in an assessment, the identification and assessment of the effects of the foreseeable options of an action, plan, program or policy (APPP).

3.1.  The system for managing information and interactions of the GDSS-DMI

It includes two elements: the information generation and negotiation system and the data processing and analysis system.

3.1.1.  The generation and negotiation system

The operating and management system of the GDSS-DMI establishes an integrative logic between traditional methods – such as negotiation and mediation – and a rational model of analysis oriented toward three contextual dimensions: multi-actors, multi-values, multi-interests.  It uses the Delphi multicriteria method, which is a combination of the Delphi policy method and of multicriteria analysis.

The Delphi method is a tool for structured group communication (Pinsonneault and Kraemer, 1990; Dalkey et al., 1972; Prades et al., 1998; Kenis, 1995) and for exploring solutions to  complex problems.  It makes it possible to arrive at convergent conclusions and opinions from divergent opinions through a certain number of iterations with the possibility of controlling feedback.  In its policy version, the Delphi method has a number of applications: (1) in the case of policies (Prades et al., 1998) or development programs where it is used particularly to evaluate the rationality of the participants’ arguments and to examine the possibilities of consensus; (2) during the management of a complex and controversial issue (Dalkey et al., 1972); (3) in the case of predicting what is likely to occur in a given field (Dickey, 1983).  More specifically in the case of projected actions (APPP), as in the simulation of urban transportation scenarios, the Delphi method is used to complete the structuration of complex problems by validating alternatives proposed during various successive phases, facilitating conflict resolution and achieving consensus on the opinions.  As in any Delphi method, the conditions offered are: (1) anonymity, which facilitates the use of technical advances in communication and the integration of judgements from a number of disciplines; (2) controlled feedback which entails the presentation to the group of the results of the previous iterations at each new iteration; (3) the statistical report of the results of the group which makes it possible to verify the expression of the opinions of each participant, while safeguarding their freedom to express divergent viewpoints; (4) the flexibility which makes possible asynchronous participation and several levels of structuration of PPPs, of qualitative and quantitative issues.

The development of PPPs requires a certain number of alternatives evaluated on the basis of a limited number of criteria.  To take the interests of all the social groups and the contribution of each participant into account, the number of alternatives and criteria on a group scale can be very high.  Indeed, the Delphi method is often criticized for not having specific rules (Kenis, 1995), for lacking a professionally responsible theoretical basis (Tellier, 1995) and for being a time-consuming and therefore expensive process.  To remedy this shortcoming in the case of PPPs, we must take advantage of its flexibility and combine it with other, more rational methods.  One way of setting its rules is to define a rigorous analytical framework such as the multicriteria decision aid, supported by the mathematical tool of multicriteria analysis, which makes it possible to compare various alternatives according to a number of often conflicting criteria and to guide the decision-maker toward a judicious choice.  It helps to incorporate various preferences according to a formal methodological approach of decision analysis and to summarize the information obtained during the various phases of actions of the Delphi process.
In short, the Delphi multicriteria information generation and negotiation system processes a large quantity of data and, in group work, makes it possible to oppose different opinions based on multiple observational data, both snapshot and in chronological series.  It ensures transparency in the participation approach during successive phases.  The use of this system at any stage of a strategic environmental assessment process will remain another substantive advantage of this method in the present case.

3.1.2.  The data processing and analysis system

The classical results of Delphi questionnaires are analysed in the form of frequency distributions.  Moreover, the computer text analysis system (CTAS) makes it possible to perform content analyses of the open portions of the questionnaires.  In addition, for Delphi 2, the synthesis of the information of the multi-actor process requires a multicriteria aggregation procedure and, consequently, the implementation of a data processing and analysis system.  In the GDSS-DMI, this system is composed first of all of the SPSS statistical data processing software to constitute a coherent family of criteria (correlation matrix, principal components analysis) and of the Decision Lab multicriteria software (PROMÉTHÉE and GAIA methods: ranking of the scenarios by actor and for the group, visualization of the scenario profiles, conflicting criteria, coalitions of actors, sensitivity analyses, etc.).  In the evaluation questionnaires phase, the analyses are carried out with the SPSS software (correlations of variables, cross-sectional analyses) and the computer text analysis system (CTAS) (content analysis of comments and rationales).

3.2.  Automated support tool

The Delphi multicriteria process is a time-consuming and expensive one in which the number of iterations needed to reach a consensus is not known in advance.  In the case of  policy issues, this number can be high.  The same is true for the number of issues to be dealt with.  One way to speed up the process while safeguarding the transparency and flexibility of the mechanism, is to automate it – hence the usefulness of an automated support tool.  In the “GDSS-DMI,” this support tool consists of an Internet network.  Hence, each participant can access the data and answer the iterative questionnaires (in relation to the others) by means of his computer.  A work network of this kind, like any system of convergence of means of communication (Sackman, 1975), facilitates interaction by eliminating any effect of distance, data transmission time and physical influence in the communication by reproducing and automating the decision and alternative generation system.  The Internet makes it possible, moreover, to broaden the data base through multiple connections of various types that can provide information on a given topic.

4.  Application of GDSS-DMI in a strategic assessment process of transportation scenarios in Montreal

The use of the “GDSS-Delphi-Multicriteria-Internet” (GDSS-DMI) method in the specific case of transportation in the metropolitan Montreal region falls into the phase prior to the development of a transportation plan.  It includes a preliminary phase of structuration of the problem, two main phases: Delphi 1 and Delphi 2 and an evaluation phase.

4.1.  The partial and preliminary structuration of the problem of transportation in Montreal 

First of all, it is assumed that the current transportation plan is characterized by an incremental planning process and takes place within a predefined institutional framework.  One way to get around its constraints, to propose and analyse other forward-looking perspectives for future transportation plans is to generate new transportation scenarios on the basis of the interests of the participants represented.  In this approach, a restructuring of the problem has been envisaged (strategic approach).  This restructuring is founded on five dimensions based on the interest groups: infrastructure, traffic management, land use planning and development, modes of transportation and transportation services and associated measures.

Infrastructure: this designates the fixed “hardware” component of the transportation system.  This factor includes roads, highways, railroads, access corridors and parking.  These infrastructure components are located underground, on the surface or elevated above the ground. 

Modes of transportation and transportation services: constitute the mobile “hardware” component of the transportation system.  It includes public transit services (buses, subways, trains), cars, minibuses, etc. 

Traffic management: this is the “software” part of the transportation system.  It represents all of the management systems and measures used to ensure an efficient traffic flow of persons and vehicles.  This category includes toll, information, automated management of passes and other systems.  

Land use planning and development: this heading includes all actions involving land use planning and development with the aim of influencing the demand for transportation.  

Associated measures: they represent the invisible hand without which no planning can truly succeed.  They include financial, policy, legal, organizational, administrative and technological measures.  

Based on these dimensions, a significant analysis, focused on an appropriate representation of personal travel in the metropolitan Montreal region, on the new modes of transportation and the levels of interventions and constraints has made it possible to propose four scenarios.  These scenarios constitute a structured and incentive-based basic proposal to make the alternative generation process creative.  Improved and completed during the following phase, they constitute the negotiation instrument to which  the participants in the Delphi 2 phase will refer.

4.2. Delphi 1 phase: from the understanding and analysis of the problem to the evaluation matrix

The objective of this phase is the consolidation of the preliminary restructuring and the construction of the evaluation matrix.  Two phases of group interactions are distinguished, including several rounds.  In the first phase of interactions of Delphi 1, the group adopts a vision of transportation and policy goals and objectives, and identifies and/or validates a list of objectives, scenarios and actions which compose these scenarios.  This phase includes three rounds, at the end of which a list of scenarios is selected for an evaluation in the Delphi 2 phase.  Each participant can complete the preliminary list of proposed actions on which the construction of the scenarios is based.  The participants will indicate their degree of agreement with respect to both the objective and the actions which comprise the scenarios.  These actions will be judged based on their contributive potential relative to the attainment of the global objectives of sustainable transportation.  The participants also have the opportunity to construct their own scenarios from a list of actions provided as a reference.  During the process, the proposed list is updated, at each round, by the participants who can include on it the missing actions that they consider relevant.  The new list is then made available to all the participants to assist them in their reflection and for the construction and analysis of the scenarios.

In the second Delphi 1 phase, the same exercise is repeated for the development of the criteria.  On the basis of a preliminary list of issues, the participants and, subsequently the group, complete, identify and validate the criteria which best reflect their interests and aspirations.  Two rounds are planned to construct the benchmark of the evaluation criteria.

4.3.  Delphi 2 phase: the negotiation

The participants are encouraged to judge the viability of each scenario on the basis of the criteria identified in the previous phases.  The objective is to seek a consensus on the priority scenarios, consensus which is supported by the hypothesis of group unity (Sosik and Kahai, 1997; Keeney and Raiffa, 1976).  This phase consists of five iterations.  It begins with the attribution of a weight to each criterion (representing the actors’ value systems).  Then each participant expresses his/her preferences.  An inventory of the results is produced at each iteration (multicriteria analysis).  It will include the presentation and analysis of the point of consensus and the points of divergence.  We are also interested in the frequency distribution and the content analysis of comments and opinions.  Hence, the processing system (SPSS-CTAS-Dlab) makes possible the accelerated presentation of the results of the group at each round.  Two types of reports are presented to the participants: the report of each round and the final report (conclusion of the phase).

4.4.  The evaluation of the approach

To the previous phases will be added a phase of evaluation of the GDSS-DMI approach.  This fourth phase involves evaluating the procedure with a view to its subsequent improvement.  On two occasions, we will ask the participants to evaluate the “GDSS-Delphi-Multicriteria-Internet” approach.  The participants will be called on to give their opinion about various aspects of the method, the analysis of the problem in its individual and collective dimensions, the group dynamics, their satisfaction with the process, the group, the tool and the results.

Conclusion 

While there are good opportunities for applying the GDSS to the context of transportation planning and strategic environmental assessment, this application can be made more specific by combining with the GDSS a data management model based on multicriteria analysis and the Delphi method: i.e., the GDSS-DMI method.  This method involves a proactive and constructivist planning approach which takes advantage of the potential and actual use of new communication and information methods in order to facilitate the participation process and increase its policy and scientific efficiency.  In the specific case of transportation in the Montreal region, it is used as a progressive formulation approach to the problem of transportation (construction of the transportation scenarios and of the evaluation criteria), followed by negotiation with respect to the issues raised by the scenarios.  Participation in this process is considered not as a simple contribution, but as a process of contributive interactions.  While this hypothesis can ensure two-way communication, it increases the complexity of the communication management system.  Several levels of communication must be distinguished: the level of limited societal participation, the level of public validation and enrichment, the level of integration in the decision-making process, and integration in the process of planning and strategic environmental assessment.  The GDSS-DMI method appears promising, for example for controlling the dissemination of information within groups, but can it be used at the scale of the participatory process?  Provided that it is understood that it is used only at one level of the process, it opens the door to several avenues of reflection.  On the one hand, the complexity of PPPs merits according particular attention to the concept of participants or actors in the process.  On the other hand, it is important to look at the efficiency of the process as a whole and at the sets of relationships and participatory interactions that it generates.  In this case, the level of public validation of the process and the taking into account of the interactions between all the institutions involved in the process of planning, evaluation and decision-making still represent a challenge for the promotion of the GDSS-DMI tool and should be the subject of subsequent research.
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