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1. Introduction 

Both governments and firms are interested in the anticipation and understanding of potential directions of technological change. Yet, their methods to probe the future in a purposeful and systematic way have been quite different in the past. Foresight activities in the policy domain have been linked up with strategic games around R&D spending (Martin e.a., 1999) and are usually publicly available. The most famous initiative is the Technology Foresight Program in the UK, which originates from the 1993 White Paper ‘Realising Our Potential’ (Webster, 1999). In contrast, industrial anticipative attempts typically are an internal affair of a single firm or group of firms, in order to improve their sensibility to changes in their environment (Van Lente and Rip, 1998).

This paper will focus on scenario planning as a specific tool in the area of foresight studies. For a long time, scenario planning has been the domain of firms. Especially the Shell group has been prominent here with authors such as Kees van der Heijden (1996), Arie de Geus (1988) and Peter Schwartz (1992). Recently scenario planning has also been recognized as a (potentially) valuable policy instrument, which has led to some interesting developments. 

In this paper we will explore the possibilities of scenario planning as a policy instrument. First we will discuss the basic features of scenario planning and the possibilities of the scenario planning method for policy objectives (section 2). As the plenary session appears to be a bottleneck in the policy context, we will characterise the plenary session (section 3) and design distant alternatives (section 4). Experiences with a distant approach are discussed in section 5; we wind up with a discussion of the advantages and disadvantages, respectively.

The example we use is a scenario planning study to determine specific future measurement issues related to biotechnology in Europe, in the context of a broader study for the European Commission (Modder, 2002). Certain measurement technologies require multiple years to be developed; to have these available in time, development must thus start well in advance. Insight in future measurement needs is then essential to optimise development support. One of the main problems was the European-wide scale of the problem area and the short time span available. In order to deal with this, a distant approach to scenario planning relying solely on email interaction and interviews, i.e. without plenary sessions, has been designed and evaluated. We will discuss the various steps in the process as well as the outcomes and add conclusions about the use of this distant approach.

2. Scenario planning: the contexts of firms and policy making

The notion of ‘scenario method’ or 'scenario planning' suggests that there is one method. However, there are several practices that that make use of scenarios to explore the future. In the words of one of the leading practitioners and authors about scenario planning, “scenarios are a tool for ordering one’s perceptions about alternative future environments in which one’s decisions might be played out.” (Schwartz, 1992).

The core of scenario methods is a multi-step process, in which logic and creativity are combined and result in a number of possible, more or less coherent futures. These futures, or scenarios, are used for different purposes. The developed scenarios may, for example, be combined in one ‘most likely’ scenario on which a strategy can be based. It is also possible to identify the needs for a certain product or service in all developed scenarios, and determine what a company might expect in the future (Van der Heiden 1996). An important aspect of the scenario method is that scenarios are ‘stories’ or ‘pictures’ one can refer to in a conversation. Talking about a scenario makes it possible to communicate using examples and aspects of scenarios. Therefore, scenarios can serve in ‘strategic conversations’ within firms, as Van der Heiden (1996) phrased it - or among other relevant sets of participants, we hasten to add. This aspect of scenarios allows an easier creating of mutual understanding and helps to perceive ideas about the future (Schwartz, 1992). See Figure 1.
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Figure 1: Varieties of strategic planning

A scenario method is a step-by-step process to create and translate scenarios and to enrich the strategic decisions making process. Therefore, scenario methods involve the description of a number of possible contradicting and sometimes even extreme futures. The idea, then, is not to ‘pick a preferred future’ or to ‘find the most probable future’ – in this sense scenario methods differ from forecasting. The future will not likely be as one of the scenarios envisioned, but rather have aspects of them all. The scenarios help to make strategic decisions that will be sound in all plausible futures. The basic point is that, whatever future takes place, one can benefit from anticipations and strategic choices already made. One is ready for the future, as managers tend to phrase it. (Schwartz, 1992)

Van der Heijden (2000) distinguishes two basic perspectives in scenario planning: a rational and a processual perspective. In the first perspective, the goal is to achieve more or less reliable information about future developments, while in the second perspective the aim is to contribute to the ongoing conversation within firms and to add creative interpretations of options and possibilities in situations where calculations are less relevant. The processual perspective is relevant when considering the possibilities of scenario planning methods in the realm of policy making.

Distinct characteristics of the policy field demand a specific approach and some adaptations of the scenario method. At the risk of building a caricature of firms and public policy making, we present a few major differences. First, a basic difference between scenario planning in firms and in policy, relates to the wide diffusion of actors, often over several institutions or even countries. As a rule, it is even debatable who should be involved and the selection of participants of the scenario trajectory will require much more attention. Second, there will be different interests involved in a policy context. Within a company a strong 'focusing device' is available: arguments can ultimately be backed by the need for the company to make profit, or, at least, to survive. Of course, there will be major differences in emphasis and approach, yet the goals are still much clearer than in the policy context. In the public policy making process the focusing devices are much weaker: fundamental different assessments of what is valuable in the end may continue to exist – and they have existed since the beginning of the nation state. Third, the link to decision making differs fundamentally: in the policy context plans and measures tend to have their own dynamic. Of course, within firms there is a fallacy of agency (Weick, 1995), and strategies may be more emergent than planned (Mintzberg).  However, this is even more the case of policy making. Finally, there is a difference in terms of commitment for the outcomes of the process. Within companies, one cannot easily ignore the strategic choices made, and, thus, commitment to outcomes of a scenario planning process tends to be higher. 

  Table 1: Different contexts for scenario planning

	
	firms
	policy making

	diffusion of experts and other stakeholders 
	low
	high

	convergence of interests
	high
	low

	link to decision making 
	strong
	weak

	commitment to the outcome
	high
	low


3. Characteristics of the plenary session 

The scenario method is generally applied in one ore more plenary sessions. A plenary session is a meeting in which experts and stakeholders meet and discuss according to the formats and the sequences that are set by the facilitator. Before and after the sessions additional information is gathered and processed. 

In a policy context the extensive use of plenary sessions is severely limiting the viability of the instrument of scenario planning. As experts and stakeholders are so dispersed, plenary sessions are difficult to organize and involve high costs. In order to find an alternative a further analysis of the plenary session is relevant. The use of plenary sessions in the scenario method has advantages and disadvantages, which we will consider in this section; in the next section we will draw from these to consider alternatives.
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Several formats for scenario planning are available. Figure 2 gives a typical lay-out of sessions and intermediate results, visualized by a ‘paper’ symbol.



Figure 2: Overview of scenario planning method

One of the advantages of the plenary session is the quality of the feedback with respect to the process, which cannot be taken for granted, given the elaborated number of steps (see Figure 2). Because the participants and the facilitator are together in one room, the facilitator is able to monitor directly whether the participants understand the process. In the explanation of the process in the beginning of the session the facilitator can answer questions and in case of misunderstandings during the session the facilitator can step forward and guide the process.

A second advantage is the possibility of feedback with respect to content. The participants are together in one room, so there can be discussion on the issues raised in the session. In case of divergence of views participants can have a discussion and can, eventually but not necessarily, even decide on a consensus view. Because the whole scenario envisioning process is completed within one or two days, all participants contribute to all steps of the process. Participants can continuously build on knowledge acquired in previous steps. 

The third advantage relates to stakeholder support. The participants in the plenary session are experts and stakeholders in the field of exploration. The fact that the outcome of the exploration is the result of a joint effort will create a natural support of the results, not only amongst the participants, but also amongst other experts and stakeholders in the field of exploration.

The disadvantage of a plenary session is, in the first place, the need to gather participants at a fixed date, time and place. This requires considerable organisational and financial efforts, since there must be a suitable location, participants need all to be available at the same time, they need to travel to the location, and, in multiple-day sessions, they need to be accommodated. Obviously, these aspects demand more financial and organisational efforts when participants live geographically further apart, in different counties or even different continents. As financial resources are limited, this feature of plenary sessions hinders the invitation of a sufficient number of suitable experts and stakeholders. In addition, and this lies beyond the power of the organizers, busy agendas of suitable experts and stakeholders pose another practical difficulty. This makes it even harder to pin-down and gather participants at one time and one place. In some cases, this will virtually inhibit the employment of the scenario instrument.

A second important disadvantage can be distinguished: the dynamics of the group process, which can be counter-productive. It is a well-known phenomenon that when people meet in a group situation their behaviour is influenced by numerous psychological factors, such as interpersonal attraction (antipathy and sympathy), the emergence of group values and group cohesion, uncritical decision making, asymmetrical influence (leadership) and incomplete feedback. One may think of several ways in which the group process negatively influences the scenario planning process:

· A number of participants ‘dominates’ the session. This dominance will hamper other, less outspoken participants and prevent them from contributing fully to the discussion and from sharing their information and knowledge.  

· Participants can feel restrained to ‘speak freely’ in the presence of specific others, for instance their manager or competitor. This, again, can prevent participants from participating in the discussions and from sharing their knowledge and information.  
· Participants may become collectively entrapped in a one-side perspective: the well-known danger of "group-think".
· Since all steps must be completed within the time frame of the session, discussions are sometimes cut off too early and immature decisions may be enforced. 

As a result, it is possible that not all information relevant to the exploration is captured or that the session results are pushed into one direction.

Table 2: Characteristics of plenary sessions in scenario planning

	
	advantages
	disadvantages 



	quality of process
	The possibility of processual feedback.
	The practical limitation that a group of people must get together in one place at one time.



	richness of information input
	The possibility of feedback with respect to content through discussion;
	The methodological limitation that the group process may negatively influence the input of information and the discussions in the session.

	commitment to outcome
	The stakeholders’ joint effort creates a natural support of the outcome of the exploration.
	Participant may be less committed because they recognize the 'group-think' effect afterwards.


4. The alternative: a distant approach

Given our ambition to explore the viability of a distant approach, and given the advantages and disadvantages of a plenary session in the scenario envisioning method, we can now have a closer look at the roles of a plenary session. Figure 1 above showed a scenario envisioning process with eight steps. Each step leads to an intermediate result, for instance a  list of drivers or a scenario translation, which builds on the result of the preceding step. Hence, all steps are part of and contribute to the overall goal of the process. 

In order to consider distant alternatives to the plenary session we need a further analysis of the singular steps in the scenario planning sequences. We propose the following conceptualisation: to complete a step we assume the participants and the facilitator perform several operations in which three key functions come together: 

· gathering of information;

· feedback on this information; 

· convergence of this information.
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These three key activities of a plenary session are visualised in the diagram below for a step in which two operations are performed:



Figure 2: Key activities within a step of a scenario planning process

First, at every step information gathering is taking place. To perform an operation, information on the subject of exploration is needed. In a plenary session information comes from the participants who share their views on the different aspects of the subject of exploration, initiated by the facilitator’s questions, or unsolicited.

Second, feedback is organised. During the information gathering participants provide each other with feedback on the shared views and opinions. Participants may adjust their opinions and assessments on the basis of newly acquired insights. Apart from feedback between participants, there can also be feedback between the participants and the facilitator regarding the procedure. When the facilitator senses misunderstandings he or she can step in and ‘remind’ the participants of the goal of the operation. 

Third, information will converge. When, after feedback and reconsideration all participants have formed their opinions, these opinions have to be converged into a consensus result. Where participants agree, e.g. on the primary drivers or the current situation of a driver, the result is straightforward. But when views differ, a discussion is needed to select and synthesise, e.g. regarding what primary drivers or current situation should be used in the rest of the exploration. Finally, as each step builds on the result of the preceding step, one cannot consider the scenario envisioning process as eight individual steps, but rather as a sequence of linked steps. Indeed, one of the roles of a plenary session is the linking of the steps. At the beginning of a step, the expert and stakeholders providing the information must know the result of the previous step. In plenary sessions this feedback happens automatically, because the steps are completed successively in the same group of people and the result of previous steps are known to all participants. 
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Figure 3: Four roles of plenary sessions

A plenary session, thus, fulfils four roles in the scenario envisioning method.

· It provides the possibility to gather information;

· It allows feedback on content and process within a step;

· It provides the possibility to converge information into a consensus result;

· It allows feedback on content between the steps.

These four roles have been the starting point in the design of a distant approach. Table 3 lists alternatives that can fulfil these four roles, provided they do not require the gathering of a group of people at one time and one place and they reduce the risk of 'group think'. 

Table 3: Alternatives for plenary sessions

	Roles in scenario envisioning steps
	Alternatives

	gathering of information
	· Telephone interviews;

· Face-to-face interviews;

· Questionnaires;

· Desk research



	convergence of information
	Triangulation: combination of the same type of information from multiple sources in a justifiable way in order to reach a surveyable consensus answer. Possible additions are statistical processing (mean and standard deviation) and graphical representations of data. 



	feedback within and between steps
	Delphi method: experts and stakeholders contribute to complete a multi-step process. Characteristics of the Delphi method: 

· anonymity, 

· asynchronous participation, 

· controlled feedback 

· statistical response


The Delphi method is a well-known approach to group collaboration designed to foster the exploration and distillation of expert opinion. The method does not describe a specific series of tasks; rather, it is a flexible implementation of a set of guidelines for structuring group communication (Helmer, 1983; Pike, 2001). Delphi exercises are a method for collecting group judgment that allow asynchronous and spatially dispersed interaction; they emphasize individual contributions and individual choices, the body of which come to represent group choices through an iterative process (Adler and Ziglio, 1996). The Delphi method is characterised by the following four principles (Linstone and Turoff, 1975) 
:

· Anonymity, which allows the introduction and evaluation of ideas and concepts by removing some of the common biases normally occurring in the face-to-face group process (Turoff and Hiltz, 2001). While the Delphi moderator (facilitator) may often know respondents’ identities, materials presented to the panel should avoid revealing the identity of the contributor. Participants, then, are more willing to share beliefs that are unpopular, risky, or do not match others’ preconceived notions. Also, status will not affect the willingness to contribute ideas and participants can change their votes more freely. Disadvantages to full anonymity include flaming and spurious contributions.

· Asynchronicity. An important property of the Delphi exercise is the ability of members of a group to participate in their own pace. They can revise and add to their response over time, before sending them to the group monitor for dissemination to the others. Participants contribute to the aspect of the problem to which they feel best able to contribute and they can decide to take a ‘no judgement’ view. Usually, the respondents’ confidence in their judgement is also solicited, which improves the quality of the estimates made in Delphi exercises (Dalkey, 1970). 

· Controlled feedback: as Delphi is an iterative process, the results of one activity or question are used to inform the creation of the next. The control of feedback applies to both participants and moderator. The Delphi activities are structured so that panellists participate in certain controlled ways (Pike, 2001).

5. Experiences with a distant approach

The distant approach has been applied in a scenario planning exercise to determine specific future measurement issues related to biotechnology in Europe, in the context of a broader study for the European Commission (Modder, 2002). Measurement technologies require multiple years to be developed, and since to have these available in time, development must thus start well in advance. Insight in future measurement needs is then essential to optimise development support. As biotechnology is a relatively new and highly dynamic field, simple extrapolation is not likely to be of much help: current needs may no longer be relevant at the time the measurement technology is ready for deployment while emerging measurement needs will be missed completely. Hence a scenario envisioning approach was employed to investigate the extreme situations into which biotechnology in Europe might develop by 2015, with associated measurement issues. Based on permutations of high-low combinations of the most relevant drivers, four extreme scenarios have been constructed, focusing on conditions and application areas with deemed highest relevance to biotechnology related measurement. A team of experts has subsequently used these to determine the metrological issues in the various scenarios.

One of the main problems was the European-wide scale of the problem area and the short time span available. In order to deal with this, the distant approach to scenario planning relying solely on email interaction and interviews - without plenary sessions - has been used and evaluated. Table 4 summarises the experiences gained and adds conclusions about the use of this distant approach.
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Figure 4:  The scenario envisioning method in a distant approach
Table 4: Experiences with a distant approach

	Scenario elements
	Experiences of a distant approach



	Panel
	To avoid a disappointing number of contributions and a disturbed balance in the information gathered one panel of at least fifteen experts and stakeholders should be involved in all steps requiring expert input. The panel should be committed before the commencement of step two. 

	Information gathering:

desk research
	The quality of desk research appeared vital, especially in the checking of dependencies, clustering and the scenario building. 



	Information gathering:

questionnaires
	The email questionnaires proved a suitable method to gather information. Important points are:

· Precise explanatory correspondence (i.e. informing participants what to do, how and when); 

· The balance between completeness/details and information overflow;

· A good reminder system (i.e. in time returning of questionnaires);



	Within-step feedback
	with a committed panel and the use of brief and to the point email questionnaires a larger number of questionnaires could be used and more feedback could be incorporated in the improved working model.

	Between-step feedback
	Neither is there a direct indication that the between step feedback was vital to the exploration.

	Overall time span


	The time needed to complete the exploration was three months. Although each exploration will have its own constraints, one should take into account the following elements in the time schedule:

· Three weeks for the desk research;

· One week to prepare a questionnaire;

· Two weeks to fill out and return a questionnaire; 

· One week for the analysis and convergence of the results; 

· One week for the preparation of the interviews;

· One week for the interviews;

· One week for the analysis and convergence of the interview results.




6. Conclusion: viability of  a distant approach 

We discussed the advantages and disadvantages of plenary sessions and observed that although plenary sessions involve organizational and practical difficulties, they are well able to accommodate discussion and feedback between participants. Four roles of the plenary session have been identified: information gathering, information convergence, within-step feedback and between-step feedback. A distant approach was designed to replace plenary sessions and made use of desk research, questionnaires, face-to-face and telephonic interviews for the gathering of information, statistical methods and ‘guidelines’ for the convergence of information and the Delphi method to organise the various forms of feedback. We are now able to compare the distant approach with the plenary approach. Again, we will follow the distinction of the four roles of every step in the scenario planning methods. 

Information gathering

In the plenary approach the participants provide information in response to the facilitators’ questions. The distant approach uses desk research, questionnaires and interviews. 

· The desk research proved an acceptable alternative to the plenary sessions; yet, it requires a considerable effort form the explorer. In the plenary approach, the facilitator's role is less focused on content as in the distant approach. 

· The email questionnaires are an acceptable alternative to plenary sessions. In the distant approach participants are allowed more time to consider their input, and allows all participants to contribute equally. In the plenary approach it may be difficult to equally divide the available speaking time, although the use of a smart scoring systems and fast processing (using ICT) softens the drawback. In the distant approach all information is recorded in a surveyable format, which makes it possible to trace and re-evaluate during the exploration and allows comparison of the information. 

· The interviews are an acceptable alternative for the gathering of scenario elements as they allow a brainstorm-like dialogue. The view of each interviewee could be fully elaborated, resulting in a list of thoughtful scenario elements. It lacks, however, the possibility of the plenary approach in which participants can be stimulated by the interplay of ideas.

Information convergence

In the plenary approach the information is converged in a discussion between participants. In the distant approach the explorer converges the information statistically and by other methods.

· Statistical convergence was used to determine the position of the drivers on the coordinate system. It was acceptable alternative to the discussion in the plenary approach. It allows an equal weighing of all contributions and a quick and easy processing. Due to statistical processing participation of a large number of experts and stakeholders is allowed. Consequently, stakeholders could be used to create a broad support for the results of the exploration. In the plenary approach practical constraints limit the number of participants. 

· All non-statistical convergence mechanism - such as the clustering of drivers, the independence-check, the construction of the scenarios and the convergence of the scenario translations – require considerable efforts of the explorer and a thorough understanding of the field of exploration. Whether a distant approach is an acceptable alternative, therefore, depends for a great deal on the competences of the explorer. 

Within step feedback

· In the plenary approach feedback on content occurs in the discussion between participants, started by the facilitator or spontaneously. In the distant approach the feedback is arranged by providing participants the possibility to comment on the results of an operation before these results are used in another operation. The feedback in the plenary approach allows more thought-provoking thinking and has a better idea generating ability. In the interviews the possibility of feedback on the content is more similar to that in a plenary session, except that the interviewee cannot discuss with a previously interviewed expert but only responds to his or her ideas. 

· In the plenary approach the feedback on the process occurs in direct interaction between the facilitator and the participants: the facilitator can answer questions, explain the process again or guide the process more actively. In the distant approach the possibility of feedback on the process is arranged by offering the panel members the possibility to pose questions. However, the focus of the distant approach is more on the prevention of the need for feedback. A thorough explanation of the whole process, individual operations and fill-out instructions are intended to avoid the need for feedback on the process.

Between step feedback

· In the plenary approach the between-step feedback occurs naturally, due to the presence of all participants during the whole plenary sessions. In the distant approach panel members are informed on the results of preceding steps before they contribute to a step, but they have to do without the common experience that is built up during plenary sessions. 

Table5: Comparison of plenary and distant approaches

	 Roles of plenary sessions                                            
	Advantages of plenary approach 
	Advantages of distant approach



	Gathering of information


	· No comprehensive desk research needed.

· Though-provocative thinking can be triggered by ideas of other participants.


	· More time to consider input information.

· All participants have the same opportunities to contribute.

· Gathered information is intrinsically recorded in surveyable format.

· Possible to go into a full consideration of the ideas of interviewees.



	Convergence of information
	· No considerable effort needed from the facilitator.


	· Considerable effort needed from the explorer.

· Possible to involve a large number of experts and stakeholders.

· Results are traceable and substantiated.

· Equal weighing of individual contributions.



	Feedback on the process and content
	· Feedback on content through provocative and idea generating.

· Lacks of understanding become readily apparent and can be directly dealt with. 


	· Focus on obviating need for feedback on the process.

· Feedback on content has a validating character.

· Misunderstandings do not become apparent from results.



	Between-step feedback
	· Participants are aware of all information used to attain the result.
	· Acceptable but certainly no perfect alternative 

· Only ‘cold’ results are presented.




We conclude that the distant approach is a viable alternative to the plenary approach, although it has some disadvantages. Instead of choosing one approach, it is also be possible to employ a hybrid approach in which elements of both approaches are combined. One may think of a procedure where the distant approach determines the two building drivers, a plenary session builds the scenarios and email questionnaires translate the scenarios. The general conclusion is that the distant approach enhances the viability of scenario planning as an interesting policy instrument, as it strengthens the interactions between policy makers, firms and researchers - provided the conditions are right.
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( This paper is based on the Pwc Consulting report of Jasper Willemse (2002) on the design of and experiences with a distant approach. 


� There are some conditions when working with Delphi, which should be handled with care (B.Pike, 2001; Murry and Hammons, 1995; Turoff and Hiltz, 2001).


Participants to may feel forced to move forward when they are not ready, or to accept interim solutions that are not ideal.


Participants to a Delphi exercise are nearly always selected by a moderator or researcher, which may have a significant impact on the eventual ‘products’ of the panel. 


It is important that the members of a Delphi exercise believe that they are communicating with a peer group. An individual participant must feel that the other members of the group will be able to contribute equally valuable insights about the problem being examined. Delphi panellists are motivated only if they feel they will obtain value from the information they receive as a result of the process. A Delphi moderator should have no vested interest in the outcome and should be in a facilitation role. (Turoff and Hiltz, 2001)


Panellists might be asked to provide verbal comment of a certain length, or asked to rate their approval of a concept using a Likert scale. When the input of all participants takes a common form, it is relatively easy to aggregate. (When not, this provides the moderator with a problem).


The moderator must provide participants with feedback about the outcomes of previous rounds or activities. The moderator controls the style and amount of feedback and attempts to return information to the panel in an unbiased manner. Controlling feedback also means that the moderator may withhold the results of e.g. voting until enough votes have been received, or edit responses for length or clarity.


The need to carefully define the total communication structure and put into a framework that produces both a group view and a synchronisation of the group process is the most difficult part of a good Delphi design.
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