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Abstract 

The regulatory environment is becoming increasingly challenging, dynamic and complex. 

Modern Information and Communication Technology (ICT) heavily impacts and shapes 

governance activities in order to provide policy-makers and affected stakeholders with precise, 

trustful and up-to-date information on the field of their interest in a more efficient and effective 

way. Besides, on-line collaboration is recognized to have the potential to trigger and shape 

significant changes in the way future societies will function. OCOPOMO (Open Collaboration 

in Policy Modelling) is a project co-funded by the European Commission (EC) to implement 

collaborative scenario building and policy modelling via an integrated ICT toolbox. In this 

paper, we introduce novel policy development approach in OCOPOMO, which embarks on 

evidence-based stakeholder generated scenarios that are subsequently transformed via 

conceptual models into formal policy models. The innovative approach includes means to 

ensure traceability and transparency and therewith contributes to more trustworthiness and 

active participation of stakeholders in the policy development process. This novel approach 

combines collaborative scenario building through on-line means with modelling and simulation 

of policies in order to help better understand the possible outcomes of government proposals, 

decisions and legislation. 

Keywords: Scenario building, policy modelling, open collaboration, stakeholder involvement. 

1 ICT FOR GOVERNANCE AND POLICY MODELLING 

Today’s global challenges are interconnected, dynamic and complex in nature thereby having strong 

impact on the wellbeing of societies and economies as the financial crisis has shown. Consequently, 

the effects of individual behaviour and of policy choices are much less predictable. At the same time, 

the amount of data available to governments to learn from monitoring the socio-economic 

environment has increased. In particular, the Internet provides several new and still undetected 

opportunities of data gathering. Yet, the collected data has to be analysed in order to profit from it. 

Until now, governments clearly struggle to make use of such large amounts of data. In recent years, 

new ICT tools and technologies have emerged to better cope with complexity and problems fraught of 

risks by providing policy makers with more precise, trustful and up-to-date information on the field of 

their interest in a more efficient and effective way. These tools are, however, far from being 

widespread; and the related research fields are still fragmented. Therefore, the European Commission 

(EC) initiated research and technological developments (RTD) with high potential to improve 

governance and policy modelling1, whereby governance is understood as to facilitate “the way society 

as a whole manages the full array of its political, economic, and social affairs” (McGinnis 1999, p. 1). 

Main rationale of the EC is that it expects from RTD investments in ICT for governance and policy 

modelling “to trigger and shape significant changes in the way future societies will function”. 2 

                                              
1 See http://ec.europa.eu/information_society/activities/egovernment/research/fp7/index_en.htm 
2 ibid. 
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The OCOPOMO project is one out of seven projects currently funded by the EC in the 7th Framework 

Programme in the respective theme. OCOPOMO combines collaborative scenario building with agent-

based modelling in order to empower and engage all types of societal groups and communities, to 

enable them to utilise mass cooperation platforms and to allow governments to incorporate their input.  

The remainder of the paper is structured as follows: In section 2, the OCOPOMO project and its 

overall policy development process are introduced. Section 3 outlines the theoretical foundations of 

collaborative scenario building that ground the OCOPOMO approach. The latter will be detailed in 

section 4. Section 5 briefly outlines the integrated ICT toolbox to support the OCOPOMO 

collaborative policy development process. The conclusions sum up the OCOPOMO approach and 

provide an outlook to next steps. 

2 OCOPOMO AND THE APPROACH TO OPEN COLLABORATION 

OCOPOMO (Open Collaboration in Policy Modelling, www.ocopomo.eu) aims at defining and 

demonstrating a new approach to policy formation that resolves crucial issues involved with prevailing 

approaches, such as (Wimmer, 2001) 

 Inappropriate ICT support in foresights, especially in long-term policy planning; 

 Lack/inability of managing complexity in strategic planning and policy making in complex socio-

economic environments; 

 Lack of open collaboration and lack of transparency in identifying the crucial features of complex 

social and macroeconomic models to simulate potential alternative policies; 

 Ignorance of the scope for e-participation and other forms of ICT-enabled efficient collaboration 

of communities of stakeholders relevant to the given policy area; 

 Lack of focus on developing, visualizing and simulating appropriate policy models to enable 

better management of socio-economic developments and identification of interdependencies that 

result in complex social and economic relations likely to affect future developments; and/or  

 Lack of comprehensive IT solutions to support policy modelling and simulation, collaboration 

among, policy analysts and policy operators, wider interest groups and the general public. 

To cope with these challenges of existing approaches to policy generation and foresights, OCOPOMO 

provides an innovative "off the mainstream" bottom-up approach to social policy modelling, combined 

with e-governance tools and techniques, and advanced ICT technologies. The project aims at creating 

an ICT-based environment integrating lessons and practical techniques from complexity science, agent 

based social simulation, foresight scenario analysis and stakeholder participation in order to formulate 

and monitor social policies to be adopted at several levels of government. Policy issues which are high 

on the European political agenda will serve as test-beds to evaluate and test the OCOPOMO approach. 

The main rationale for engaging collaborative scenario-generation in the OCOPOMO policy 

development process is that with narrative scenario-generation, stakeholders in a policy domain can be 

involved proactively by a) conveying policy aspects in comprehensible scenario descriptions to the 

stakeholders and b) engaging stakeholders themselves to develop alternative scenarios with their own 

views and concerns. This way, the OCOPOMO policy development process complements distinct 

approaches and integrates them in an innovative way to contribute effectively to reach the objectives 

of good governance. To read about the overall approach in more detail, the reader is referred to 

(Wimmer, 2011).  

Throughout the first year of the OCOPOMO project, policy development processes have been 

investigated. The transition from policy analysis (i.e. scenario inputs) through policy modelling and 

simulation to visualization can be separated conceptually into five steps: policy analysis, conceptual 

modelling, formal modelling, simulation of the policy model(s), and visualisation of simulation results 

(cf. Bicking et. al. 2010 for a more detailed investigation). Figure 1 describes the overall policy 

development process as defined in OCOPOMO. It adopts the five steps of policy modelling described 

in (Bicking et. al. 2010) and adds a sixth evaluation phase. OCOPOMO foresees iterative interactions 

among phases 2 (collaborative scenario generation) and 3 (generation of conceptual models), and 

iterative policy model generations from phases 2 through to 6 with refinements of results in the 

different phases (generating different versions of results). This larger iteration is needed to ensure that, 
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in the end, the evidence-based scenario documents are consistent with the formal policy model 

outcomes. The smiley icons indicate the involvement of specific actors in each phase. The size of an 

icon indicates that an actor group is more intensely involved than another group.3 

Legend:

Stakeholders involved
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Figure 1. Overall policy modelling defined in OCOPOMO 

In this paper, focus is put on phases 1 to 3 to support transforming the narrative scenario descriptions 

of phases 1 and 2 into conceptual descriptions (phase 3), and into standard semi-formal facts templates 

and rules (to feed into phase 4). The three phases ground on stakeholder-generated and evidence-based 

scenario building. The next section provides the theoretical foundations of stakeholder-generated 

policy inputs, while section 4 will introduce the OCOPOMO stakeholder-engagement process in 

policy development. 

3 THEORETICAL FOUNDATIONS OF COLLABORATIVE SCENARIO BUILDING  

Modern approaches of policy modelling consider different disciplines and integrate both, global 

problems and policy issues by using qualitative and quantitative methods, processes and tools in a 

framework that takes into consideration social as well as economic trends and conditions. Policy 

modelling serves to express possible strategies and to investigate their potential consequences. Policy 

analysis lays the foundation for conceptual modelling and formal modelling (i.e. formal modelling 

grounds the simulation). In OCOPOMO, policy analysis and parts of conceptual modelling are taking 

place on the basis of collaborative scenario building. To facilitate collaborative scenario building, e-

participation tools and technologies and approaches for scenario generation build the foundation for 

the OCOPOMO approach. Both are investigated in the following subsections. 

3.1  E-participation tools and technologies for open collaboration 

E-participation focuses on the deployment of ICT for letting citizens and businesses participate at the 

political decision making process (Macintosh, 2006). Over the past five years, a considerable number 

of e-participation projects have been funded at national and international level, among them trial 

projects at EC level4, projects conducting fundamental research (e.g. DEMO-net5) and projects 

evaluating existing e-participation projects and programs (e.g. MOMENTUM6). 

                                              
3 A more detailed description of the policy process is provided in Deliverable D 5.1, available online under www.ocopomo.eu  
4 cf. eParticipation Preparatory Action, http://ec.europa.eu/information_society/activities/egovernment/implementation/ 

prep_action/index_en.htm  

http://www.ocopomo.eu/
http://ec.europa.eu/information_society/activities/egovernment/implementation/%20prep_action/index_en.htm
http://ec.europa.eu/information_society/activities/egovernment/implementation/%20prep_action/index_en.htm


tGov Workshop ’11 (tGOV11) 

March 17 – 18 2011, Brunel University, West London, UB8 3PH 

 

Maria A. Wimmer and Melanie Bicking  4 

Collaborative Scenario Building for Policy Modelling 

 

The main objective of e-participation is to involve stakeholders in democratic-political matters. The 

notion of stakeholder thereby confers to the general definition of stakeholder by Freeman, i.e. referring 

to “any group or individual who can affect or is affected by the achievement of the organization's 

objective” (Freeman, 1984, p. 25). The traditional concept, in which policies base only on the visions 

and knowledge of policy and decision makers (i.e., considering only the government point of view), 

may be a barrier for achieving wide-ranging acceptance of policies in society. Major problem of this 

approach is that stakeholders are not sufficiently informed about and involved in the policy modelling 

and impact assessment processes. Improving the information exchange and the communication 

between stakeholders and analysts during the whole policy modelling process is important for (cf. 

Ventzke et al, 2010, Bicking and Wimmer 2011): 

 knowing and understanding the different viewpoints of stakeholders in the context of the policy 

 informing stakeholders about the alternatives and perspectives resulting from simulation and 

policy modelling 

 promoting wide-ranging acceptance within and across stakeholder groups. 

For the paper at hand, mainly the identification and analysis of stakeholders, the publishing of 

information and the consultation of stakeholders are relevant.  

To understand the different viewpoints of stakeholders in the context, policy case analysis was 

performed in the first OCOPOMO project phase. Throughout this phase, stakeholders were identified 

in the two policy cases (renewable energy in Kosice Self-governing Region and competence centres 

for knowledge transfer in Campania Region) and their demands related to the methods of policy 

modelling and scenario generation were investigated along the policy development processes. From 

this investigation, a set of functional and non-functional requirements was derived for the ICT toolbox 

to support collaborative scenario building and policy modelling7.  

Publishing information refers to making information accessible for interested and affected parties, i.e. 

information should be available as soon as possible and presented in an easily understandable way. 

Publishing relevant information and informing affected stakeholders is important in policy 

development to ensure transparency, accountability and trustworthiness in decision-making 

(governance principles8).  

Information provision is a first step towards open government and good governance. Strategies of the 

EC (European Commission 2005, European Commission 2010), an OECD study of 2009 (OECD 

2009) and various e-participation literature (e.g. Macintosh 2006) call for active stakeholder 

involvement in the policy and decision making processes since several years. Engaging stakeholders in 

consultations and in active engagement in the development of public policies helps also to increase the 

quality of results of more formal policy models. Reason is that the agents to be programmed in policy 

simulations can then be designed based on evidence-based input given by the stakeholders themselves. 

Throughout their active engagement, the stakeholders (explicitly and/or implicitly) communicate their 

perceptions, beliefs, behaviour, conditions, etc. under which they act in specific circumstances. In 

multi-agent modelling of socio-political contexts, these aspects are embodied in simulation models 

and therefore reflect better the real circumstances (cf. e.g. Gilbert and Troitzsch, 2005).  

Stakeholder engagement provides an important means to gather information on actors and 

dependencies among actors, their skills, as well as the social processes. To ensure that stakeholders 

trust in participation and can trace their inputs have made an impact, it is necessary to document the 

consultation and to continuously visualize to stakeholders, which contributions (and how and to what 

extent) went into the simulation models generated. As the outcome of policy modelling is likely to 

have wide-ranging impact on economy and society, it is crucial to base decisions on as much evidence 

                                                                                                                                             
5 www.demo-net.org, funded by the EC within FP6 
6 www.ep-momentum.eu, co-funded by the EC within the eParticipation Preparatory Action 
7 See full deliverable report D1.1 Stakeholder identification and requirements for toolbox, scenario process and policy 

modelling. Available at: http://www.ocopomo.eu/results/public-deliverables 
8 See e.g. (European Commission 2001) and OECD good governance principles under 

http://www.oecd.org/document/32/0,3746,en_2649_33735_1814560_1_1_1_1,00.html  

http://www.demo-net.org/
http://www.ep-momentum.eu/
http://www.oecd.org/document/32/0,3746,en_2649_33735_1814560_1_1_1_1,00.html
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as possible. Therefore, e-participation tools and technologies were investigated in the first phase of 

OCOPOMO to allow open collaboration and involve as many stakeholders as possible.  

3.2  Scenario building 

Different scenario methods exist and have been discussed in literature for long time (e.g. May, 1996, 

Glenn, 1999, Van der Duin et al, 2001), also along the diverse types of scenarios (see e.g. Van Notten 

et al, 2003, Bradfield et al, 2005). For example, scenarios were developed by the RAND Corporation 

in the early fifties when Herman Kahn worked out strategic studies on military issues on behalf of the 

American government (von Reibnitz, 1987). Kahn and Weiner (2000) argue to use scenarios to 

describe hypothetical possible (future) events, which might occur within an environment. According to 

Sträter, scenarios can also focus on the identification and description of impact factors as well as on 

cause and effect interdependencies (Sträter, 1988). 

Scenario building received a significant boost and was copied by well-known organizations such as 

Shell and Global Business Networks later. The simple 'what if' exercises performed by national armies 

turned into fully-fledged future research methods (May, 1996). In the 1960s and 1970s, Gibson (1996) 

found that a general sense of certainty existed about where we were going and how to get there. 

However, the lesson learned is that nobody can just drive to the future on cruise control. Subsequently, 

a more down-to-earth approach was forced to look into the future, leading to a more mature scenario 

method (e.g. Johnson et al, 2002 and May, 1996). 

A detailed classification of scenario projects was made by Gausemeier et al (1995). Geschka and 

Hammer (1997) classified the scenario-approach on futures research on the basis of the scenario 

building process as follows: 

 Scenarios built on mathematical models (strict quantitative approach), where different estimations 

of the future are calculated. Simulation models such as the “The Limits to Growth” by the Club of 

Rome (latest update by Meadows et al 2004) are famous representatives of this method. 

 Scenarios applied for future studies which are mainly using qualitative approaches for scenario 

building. 

 Development and deployment of a variety of techniques to structure interrelations and 

interdependencies, as well as to make decisions and choices. 

These different scenario approaches have in common a profound analysis of the As-Is-situation for 

identifying causes and effects (cf. Sträter 1988), which serves as initial step. Then key factors are 

derived from a weight list of impact factors for scenario building (Geschka and Hammer, 1997).  

According to Sharpe and Van der Heijden, scenario building is an inherently flexible approach in 

terms of design and construction. It is, therefore, applied in and adopted to many different contexts in 

both commercial and government organizations (Sharpe and Van der Heijden, 2007). In policy 

development and futures development, the purpose of scenarios is to stimulate different internally 

consistent alternatives of either as-is or to-be situations and its settings within a specific problem 

scope. Scenario building provides the opportunity to collect information about the system of a certain 

problem scope, which is difficult to access. Scenarios help to identify the framework conditions of the 

system in order to allow better handling complexity and related uncertainty, and therewith better 

predictions for evolution. Based on the insights from such alternatives, concerted and focused models 

can be derived that describe the system and the behaviour of its elements (see e.g. Janssen et al 2007).  

To sum up, OCOPOMO deploys the scenario-building approach for describing complex policy 

contexts. With the generation of alternative scenarios, different stakeholder perspectives are reflected. 

The stakeholder engagement method is used to actively involve stakeholders in developing potential 

policy views (whether future oriented or As-Is policy descriptions that need to be understood by 

stakeholders). 

The next section introduces the collaborative scenario building approach developed within 

OCOPOMO. 
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4 COLLABORATIVE SCENARIO BUILDING IN OCOPOMO 

OCOPOMO aims to engage relevant stakeholder groups of a given policy context to collaboratively 

build scenarios on the policy context via online means such as e-participation tools and web 2.0 

features (see 3.1 above). A scenario is thereby understood as a textual description (narrative, 

structured text) of a perceived view or understanding of a topic under discussion. A scenario may 

describe an existing world status of a policy or reflect a mental model of a stakeholder group. 

Alternative scenarios are developed to describe different aspects and /or alternatives distinct 

stakeholder groups may have in mind (see Figure 2). Different stakeholder groups may develop 

different sets of scenarios independently (reflecting e.g. different views in scenario sets of different 

groups). Some of the scenarios may also be conflicting among different stakeholder groups. Scenarios 

may be extended and therewith advance an existing scenario (nesting scenarios). 

 

Figure 2.  Use and understanding of scenarios in the context of OCOPOMO 

A scenario may be considered as a kind of conceptual description. However, it is not in a structured 

and semi-formalized format. Two types of scenarios are generated along the OCOPOMO policy 

processes: 

 Evidence-based user driven scenarios, which are generated in phases 1 and 2 by the stakeholder 

groups (with or without the help of policy experts) 

 Model-based scenarios generated from the simulation models (cf. phase 5), which are used as 

visualizations of those outputs to be communicated to the stakeholders  

OCOPOMO aims to generate scenarios in order to represent different views of stakeholders in a 

sensible way, taking into account the goal of the modelling process and its structure, the available 

information and the computer facilities and available software.  

The evidence-based scenario descriptions generated in phase 2 are intended to reflect the views, 

positions, beliefs and conditions under which certain stakeholders perceive a policy domain (see 3.2 

above). The scenarios may be enriched and grounded with background information. Figure 3 shows 

the artefacts used and/or generated in the individual phases of the overall OCOPOMO policy 

development process as depicted in Figure 1 before. The arrows indicate the flow of information. As 

the figure shows, several scenarios can be input to one conceptual description of a policy domain and 

further lead to a formal model. 

The stakeholder-generated scenarios and the supportive background documents are classified as 

evidence-based scenario descriptions. Subsequently, the evidence-based narrative scenario 

descriptions are analysed to derive conceptual models such as network diagrams of social relations, 

rule-dependency graphs, etc. (as indicated in Figure 3). These conceptual models serve as 

visualisations for human-readable diagrams as well as inputs for the subsequent transformation into 

semi-formal statements containing agent descriptions and semi-formal statements of rules and 

conditions of the policy domain.  
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Figure 3. Artefacts generated in the individual phases of the OCOPOMO policy development process 
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Figure 4. Overview of the procedure to transform narrative stakeholder-generated scenarios into conceptual 

models and semi-formal policy statements 
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To facilitate the transition from the narrative scenario documents to the formal policy models, and to ensure 

traceability and transparency about how information feeds into a formal policy model, a 

sophisticated scenario analysis is performed. We thereby rely on existing document and information 

engineering approaches (see e.g. Glushko and McGrath, 2005) and use structured ways of complex 

policy analysis as presented e.g. in (Wimmer and Bicking 2009).  

Figure 4 details the procedure of transforming stakeholder-generated and evidence-based scenario 

descriptions into the conceptual models (phase 3). The approach is detailed along the main objectives 

of each phase, the actors involved to perform the process steps, the methods used to generate output 

and the expected results. The main actors are a) those persons in charge of the policy area (“owners of 

the policy”), b) stakeholder groups, i.e. interest groups, NGOs and other relevant groups having either 

a specific stake in the policy or being affected by the policy, and c) the expert policy analysts and 

policy modellers. 

In order to appropriately support the policy analysis and development process as introduced in this 

paper, proper ICT tool support is needed. The subsequent section introduces the initial plans and 

investigations for a sophisticated integrated toolbox. 

5 INTEGRATED TOOLBOX TO SUPPORT SCENARIO BUILDING AND ANALYSIS 

Figure 5 depicts the overall plans for developing an integrated ICT toolbox to support the OCOPOMO 

policy development process through open collaboration. A number of e-participation and web 2.0 

features are to be deployed in the integrated toolbox, which also hosts the scenario development tool. 

To figure out the best suitable tools for the ICT support in collaborative scenario development 

procedures as introduced before, an investigation of existing tool support was performed in the first 

half year of the project runtime. Analysis was divided into two strands of tool evaluation for scenario 

generation and analysis:  

1) tool support for collaborative scenario building and  

2) tool support for scenario analysis, i.e. computer-assisted qualitative data analysis software 

(CAQDAS).  
 

 

Figure 5. OCOPOMO’s integrated ICT toolbox as conceptualised in the technical annex 

Criteria for the evaluation of existing tools were derived from the stakeholder and requirement 

analysis throughout the first six months of the project9. Evaluation of tool support for collaborative 

scenario building resulted in recommendations to use web-based content management tools with web 

                                              
9 See Deliverable D 1.1. under www.ocopomo.eu 
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2.0 based e-participation features. Evaluation of CAQDAS software unveiled that the non-proprietary 

CAQDAS were able to effectively support the scenario analysis needs of OCOPOMO only in parts, 

i.e. support to ensure transparency and tracking of inputs to the policy making process was lacking in 

all tools. To support the whole OCOPOMO policy development process from scenario analysis 

through the informal modelling towards formal modelling, the transformations must be traceable and 

transparent. The investigations also show, that no such CAQDAS tool currently offers comprehensive 

support throughout all phases of policy modelling. To make strategy developments traceable and 

transparent demands for continuous ICT support. As starting point for the development and 

implementation of such continuous ICT support, the concept for qualitative data analysis described in 

(Wimmer and Bicking 2009) was selected. Next steps in this respect are to adapt the existing concept 

and to implement the tool accordingly. 

6 CONCLUSIONS 

OCOPOMO defined a comprehensive policy development process to enable affected stakeholders to 

get involved in the policy development via collaborative scenario generation. This paper presented the 

OCOPOMO approach for collaborative scenario building and detailed the process phases, in which 

scenario building will be carried out. The novelty and innovative contributions of the OCOPOMO 

approach are  

a) that the transformation of policy model inputs to formal simulation models is supported through a 

step of conceptual model descriptions and a transformation into semi-formal policy statements, 

which can be read and understood by stakeholders not familiar with formal policy modelling 

methods;  

b) that the whole policy development process is supported with ICT to ensure traceability and 

transparency, i.e. through the step of conceptual model descriptions, it is not only possible to 

structure and visualize the policy context through conceptual models, but also to store the roots / 

origins of elements mapped to the conceptual models via references to the original documents 

(scenarios generated by stakeholders or background documents provided by the stakeholders); and  

c) that evidence-based collaborative scenario-generation enables different stakeholder groups of a 

policy domain to participate in the policy development, which contributes in turn to more open 

government and the good governance principles.  

Therewith, OCOPOMO contributes a methodology and integrated toolbox to facilitate more 

transparency, participation and trustworthiness in policy development. With the OCOPOMO policy 

development process, we provide a novel approach to comprehensive, integrated, open and 

collaborative policy development. We thereby exploit existing technological means such as  

 web 2.0 based e-participation tools for collaborative and participative generation of scenarios,  

 ontology to conceptually structure the policy context (mapping elements such as actors, rules, 

conditions, world facts, dependencies, etc.), and  

 annotation and referencing to keep track of where the elements come from and how they inform 

the formal policy and simulation model.  

Next step in OCOPOMO is to develop the integrated toolbox for collaborative scenario building and 

policy modelling. This toolbox aims at helping to understand, model, simulate and validate the next 

generation of public policy formulation in the environment of collaborative society.  

We have shown that OCOPOMO encompasses complementary research fields, which have 

traditionally been quite separated. On the one hand, OCOPOMO is referring to e-participation 

including technologies such as mass conversation and collaboration tools, and on the other hand 

OCOPOMO is referring to policy modelling that includes agent-based modelling, simulation and 

visualisation. As a third research field, OCOPOMO relates to qualitative data analysis including tools 

for scenario building and analysis such as collaborative writing tools, web-based content management 

tools with advanced web 2.0 features, and computer assisted qualitative data analysis software. The 

investigation of the ICT tools serve the common goal of improving public decision-making in the age 
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of complexity, at making the policy-making and governance more effective and more intelligent, and 

at accelerating the learning path embedded in the policy cycle.  
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