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Why energy

(Almost) everybody cares
Economy, environment, social:

price (fuel, heating, . . . )
safety (availability, nuclear, light-bulbs)
health, resources
climate, landscape, waste, . . .
. . .
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Why science

Everybody knows the best solution. . .
The “best” solutions are pretty different and hardly realistic

Rational choice
∼40 attributes
very different individual/group preferences/trade-offs
uncertainties
(past) dependences
long-term investments
policy challenges (subsidies, carbon-tax, regulations, . . . )
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The EU-FP6 IP NEEDS

Future Energy Technologies
Energy scenarios:
? trajectory of technologies’ mix:

– current technologies
– future technologies

? country-specific (regulations, plans, commitments, . . . )
? iterdependences
Attributes (∼40) characterizing technologies
Criteria hierarchy, 3 pillars, ∼60 criteria:
? economical
? environmental
? social
Case studies: CH, DE, FR, IT
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Habitual domains: analysts vs users

Heterogeneities
3,000+ mainly (but not only) European invited
300+ started, 180 finished
Diverse backgrounds & analytical skills
(Very) limited understanding of MCA/trade-offs
Accustomed to traditional (yes/no) surveys
Many with a strong pre-judgment
Conflicting preferences:
? industry
? policy-makers
? society, interest groups, NGOs
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NEEDS analysis process

Two-stage analysis process
Analysis by individual stakeholders:
? diversified preferences for different criteria subsets
? (partly) prejudgement of some technologies
Analysis for policy-making:
? input: preferences (and profiles) of individual

stakeholders
? output

– clusters of good/bad technologies
– overlaps of good technologies
– clusters of stakeholders
– . . .
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Challenges

So many methods exist . . .
Analysis of a set of discrete alternatives:
? over 20 alternatives (MCA: 1300+ alternatives)
? over 60 criteria
? multimodal distribution of criteria values
No known MC method is suitable for this problem
Interactive Web-based MCA application
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Basic components

Client-server architecture
Clients:
? Most popular browsers
? No plugins
Servers:
? Web: Apache
? Servlet container: Tomcat
? Database: Oracle
? Solvers/GUI/utilities: C++/Java/Perl, Sun-solaris
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Experience of general interest

MC made easy (also for experts)
Analysis in criteria space:
? parallel coordinates,
? dots,
? boxplot
Preferences: relative importance, (optional) improvement
Analysis in alternative space:
? reference alternative
? strong/weak criteria
Tree of (commented) iterations
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More on experience . . .

All persistent data in the database
Problems, instance, analyses, iterations
Configuration of GUI and solver communication:
? specification of methods
? methods & entities
Users, groups, applications

Some of the challenges
Reality check of software (browsers) specifications
The software does not work
Pop-up window?, case-sensitive?
Too complicated . . .
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Some details
Modular applications and DB (communication)
GUI, solvers (. . . SGE)
MCA vs MCA-Needs
On-line documentation
Multi-language support
Jira
? Contact with users: questions, comments, bugs
? Info on the environment
? Info on the problem (screen, itr id)
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Acknowledgments
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Lessons and synergies
Much more demanding than pure science
Picking low-hanging fruits
MCA

Everything should be made as simple as possible, but not one
bit simpler A. Einstein

http://www.iiasa.ac.at/∼marek
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