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• Cross-scale enrichment
• Overall conclusions & recommendations



WU Kasper Kok

Background – main partners

Main partners (in WP2):
• Wageningen University, the Netherlands (Mathijs van Vliet)
• IIASA, Austria (Jan Sendzimir, Ania Dubel)
• CESR, Kassel, Germany (Ilona Baerlund, Martina Floerke)

Close collaboration with:
• SYKE, Finland (WP5)
• All local partners (especially Consuelo Varela, Zsuzsa Flachner, 

Olga Zhovtonog, Kristina Veidemane)
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Scenario development – overall goals

• To develop innovative cross-scale scenario development methodologies
(at pan-European, regional, and Pilot Area level)

• To create a set of multi-scale European water scenarios
(starting from fast-track; focus on qualitative and semi-quantitative)

• To strengthen scenario use through direct experience 
(design participatory process; lead pan-European and guide Pilot Area 
efforts)
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Multi-scale design
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Multi-scale design
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Basic methodology – concept:
Story-And-Simulation 
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Basic methodology

• three scenario development workshops
• following a four-step methodology:

1. Describe present drivers and key factors
2. Develop a set of exploratory (what if?) scenarios
3. Develop a set of normative (what can we do about it?) 

scenarios
4. Combine both types to uncover robust strategies (what 

should be done in any case?)
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Timing of workshops
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A toolbox of methods

P F

qualitative semi-quantitative quantitative

present

future

backcasting

rich picture

post-it session

Fuzzy Cognitive Maps list of parameters

Causal Loop Diagrams

work out and calculate outcomes

Think about feedbacks!!!

how can they be used in rest of 
process??

try to include some way to 
show relations

let SH fill in the numbers for a 
list of parameters and ad new 
if they feel the need

storyline

timeline

rich picture 

collages 

visions

Fuzzy Cognitive Maps list of parameters
same list as in present, 
including added parameters, 
how much have they changed, 
estimates of new values. 

one for each vision

what will happen when?

list of parameters
what has changed? how is the 
change probably going to occur 
under the vision? make small 
graphs.

work out and calculate outcomes

data from existing models

outcomes of existing models
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Pan-European scenario development

Main characteristics:
• 4 workshops organised
• SAS approach followed closely
• Main results: 4 qualitative scenarios in the form 
of storylines; robust strategies



WU Kasper Kok

Overview of all PEP meetings

PEP meetings Other activities

PEP1 
First draft stories

Fuzzy Sets

PEP0 
Agree on method

Selection of 
GEO-4 

stories + models

WaterGAP
model runs

PEP2 
2nd draft stories
Fuzzy Sets rev.

WaterGAP
model runs

Red Thread
Story summaries

PEP3 
Backcasting

short-term actions
Drivers

Indicators

Sep 2007

Feb 2008

Nov 2008

Jan 2010
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PEP0 – using GEO-4 as fast-track 
scenarios

Solidarity/Pro-activeSelf-interest/Reactive

Regional

Global

Markets

First
Policy

First

Security

First

Sustainability

First
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PEP1 (Feb 2008, Delft)

• Goal: Provide a first draft of a set of storylines until 2050
• Results:

1. Water-related uncertainties
2. Link of uncertainties to GEO-4 scenarios 
3. Zero-order draft stories
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PEP1 - impressions
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Zero-order storylines

Sustainability
First

Security
First

Policy
First

Markets
First

Water for 
food 
(irrigation)

Water 
distribution

Water
technology

Water 
quality

Water 
availability

Water 
supply

Water
demand

Scenario

Sustainability
First

Security
First

Policy
First

Markets
First

Water for 
food 
(irrigation)

Water 
distribution

Water
technology

Water 
quality

Water 
availability

Water 
supply

Water
demand

Scenario
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PEP2 (Nov 2008, Helsinki)

• Goal & result: Provide a final draft of a set of storylines 
until 2050, including more water-relavant aspects
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PEP2 - impressions
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Storylines – final versions



WU Kasper Kok

PEP3 (Jan 2010, Paris)

Goal & results: 
• Perform a backcasting analysis leading to a set of normative 
scenarios and strategies
• Link backcasting with the four explorative stories
• Draft a list of robust actions
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PEP3 impressions
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PEP – Main results

• Four narrative storylines that can be considered water 
scenarios for pan-Europe until 2050. Names: Sustainability 
Eventually, Policy Rules, Economy First, Fortress Europe
• Four normative scenarios linked and connected strategies 
were developed. Examples: public-private partnerships; 
agricultural policy; awareness raising
• Fifteen robust elements were identified. Examples: 
spatial planning and flood protection; but also weak 
governance and financial constraints.
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PEP – Main conclusions

Process:
- Stakeholders were satisfied
- Workshops were successful
- Engaging stakeholders was slightly difficult

Results:
- All main goals were met and all main products were delivered
- Cross-scale information was not included during PEP meetings
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Pilot Area scenario development

Main characteristics:
• 3 workshops organised
• SAS approach not followed completely – lack of 
local models in all Pilot Areas 
• Main method: Fuzzy Cognitive Mapping
• Workshops were organised in 9 Pilot Areas and 
for the Baltic region.
• Main results: FCMs, collages, storylines, 
backcasting
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PAWS – workshop timing
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PAWS – main methods and results

PAWS1 – FCMs (present), storylines, collages
PAWS2 – FCMs (future), refined stories
PAWS3 – Backcasting and robust elements
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PAWS – Fuzzy Cognitive Maps 

Output of a Fuzzy Cognitive Map:

1.     System description: Graph with ‘boxes’ and ‘arrows’

2.     Temporal dynamics: Chart with development over time



WU Kasper Kok

Building participatory FCMs 

Fuzzy Cognitive Maps can be developed within a one day 
stakeholder workshop following five steps.

1. Individually define factors that are important.
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Building participatory FCMs 

2. Reach consensus on 10-15 most important groups of factors. 
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Building participatory FCMs 

3. Define most important connections between factors 
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Building participatory FCMs 

4. Define the strength of all relationships
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Building participatory FCMs 

5. Use Excel spreadsheet to show dynamics over time and adjust 
Fuzzy Cognitive Map if needed
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Some examples – creative process

Guadiana - Spain

Crimea - Ukraine
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Some examples – structured consensus

Crimea - Ukraine
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Some examples – using advanced software

Lower Tisza - Hungary Lake Peipsi - Estonia
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PA – Main conclusions

Process:
- Stakeholders were satisfied across all Pilot Areas
- Almost all workshops were successful
- Developing FCMs was sometimes difficult (training local fac.)

Results:
- All main goals were met and all main products were delivered
- PEP scenarios were used
- Using FCMs increased comparability between Pilot Areas
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Cross-scale enrichment options

• Downscaling: Use of  GEO-4 fast-track and PEP scenarios 
at Pilot Area workshops was successful
• Upscaling: Use of Pilot Area scenarios in PEP workshops 
largely failed
• Alternative upscaling: local partners enrich PEP scenarios 
during two SCENES meetings. 
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Cross-scale enrichment in practice

IA2 meeting in the Narew (2009) – Enrich storylines:
• Separate paragraphs of region-specific text were added to PEP 
stories
• Current text was critically evaluated and changes were 
suggested

IA2 meeting in Tallinn (2010) – Enrich backcasts:
• Consensus was reached on main elements of a backcasting at 
regional scale 
• PEP backcasts and robust strategies were enriched based on 
consensus view.
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Overall conclusions scenario 
development

• An innovative scenario development method was developed. Novel elements 
included:

• Use of fast-track scenarios
• Use of Fuzzy Cognitive Maps 
• Combining explorations and backcasting
• Cross-scale interactions

• A set of (qualitative) scenarios was created:
• Scenarios were developed at pan-European, regional, and local level 
• Products were highly comparable 
• Downscaling was perfomed successfully
• Upscaling was partly successful

• The process was highly participatory with direct stakeholder involvement at 
all three scales
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Recommendations for future research

• One goal per workshop! (e.g. either cross-scale OR backcasting)
• Expand the use of Fuzzy Cognitive Maps and/or flow diagrams
• Expand the use of other tools to facilitate quantification (e.g. Fuzzy Sets)
• Invest in the stakeholder selection procedure
• Plan workshops closer together (e.g. by working with LUT results or meta-
models)
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Questions?
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