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Problem outline

e Some municipalities are allowing their citizens to participate on
deciding how to spend (part of) the municipal budget.

e First in Porto Alegre (Brazil), 1992
More than 200 municipalities in 2003
e Differ a lot:
— the percentage of budget allocated
— Number of participants
— Number of delegates to each body

— Number of rounds
— Rules



Problem outline

e Advantages:
— Legitimation
— Approaching decisions to citizens
— Public decisions made publicly
— Mitigation of alienation and apathy
— Transparency



Problem outline

e Critiques

Based on discussion and physical meetings

Frequently limited to a small fraction of the population
Participation delegated on representatives

Little use of information technologies

Preferences established through voting

No formal modelling or quantification of the intensity of
preferences of citizens

No use of formal negotiation or group decision support tools
Little methodology available
Little participation actually...



Problem outline
e Promoted In, e.qg.,

— 6th Framework Program
— Spanish National Research Program
— Main case study in ESF-TED programme



Formulation

e 1 citizens of a municipality have to decide
how to spend (part) of the municipal budget

— Avallable budget: Buadget
— m projects in which to spend the budget:

PROJECTS | COST | ATTRIBUTES
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Formulation

e Alternatives:

—Solution: JC I =A{1,...,n

— Feasible: Z c; < Budget

=yl



Formulation

 Model preferences over consequences for
each participant through a value function:

Provectos Uy Us Uy,
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Formulation
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Maximise group satisfaction

(S.d)

with budget constraint

S=u(J), for all feasible solution J

d=0




Methods

e Preferences of group over alternatives
are partially ordered:

J=J e u(J) zu(J)Vie N

 The group decision should be
nondominated.



Methods

e It Jy = J3 =--- = J,, all participants prefer
the same alternative and it is taken as group
decision.

e Typically, they prefer different optimal
solutions, since preferences of participants
are in conflict

e May be viewed as arbitration, or negotiation
problem (we use BIM)



Participatory budgets: example

EXAMPLE with TWO PARTICIPANTS

Have to decide in which projects to spend (part of) the budget

— Available budget: 180
— Projects in which to spend the budget:

Alternatives:
— Solution: J C {1,...13}

— Feasible: cost(.J) = Z . < 180

Utility is assumed additive

PROJECTS| COST UTILITY 1 | UTILITY 2
1 40 160 10
2 39 20 170
3 29 105 30
4 35 9 90
i 20 70 30
b 20 30 95
l 18 11 49
8 19 19 29
9 13 10 13
10 10 22 8
11 9 13 3
12 6 9 10
13 9 6




Participatory budget solution

e |If all participants prefer the same alternative, take it
as the group decision.

e Typically, they prefer different optimal solutions,
since the participant preferences are in conflict

— An agreement may be sought

e How to reach a consensus?
— Use BIM to support multilateral negotiations
— The system represents their preferences and an arbitration
solution may be suggested.



Negotiation using BIM (exact method)
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Implementation

e Three basic profiles:
— Problem owner: the mayor of a town
— Stakeholders or participants: citizens
— The administrator: decision analysis team

e Mediation type:
— Negotiation
— Arbitration
— Voting
e Safety and secure validation mechanisms are
available
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System Modules

e Proposal elaboration

e Value function assessment
e Individual optimal solutions
e Negotiation module

e \Voting module

e Post-settlement module
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Proposal elaboration

e Structure criteria or attributes to evaluate
proposals by the participants

e Proposals:
— associated costs
— levels of each attribute

e Available budget
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Pre-negotiation support (1)

e Problem owner publishes initial draft

— The participant receives e-mail with login and
password with invitation to participate

e E-forum
— Citizens propose new projects and criteria
— Supervised by technical staff
— Consolidate a final list of proposals
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Pre-negotiation support (I1)

e Value Function Assessment

— Common properties of multiple objectives
e number of attributes
 their scale and range.

— Participants communicate privately their
preferences to the system

— Assessment of each component value function.
e with the probability equivalent method.

— Assessment of the weights of the additive value
function

— Saving the value function for later purposes.
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Negotiations (1)

e Typically, various parties involved will reach
different optimal solutions.

e Through our negotiation module they try to
reach an agreement.

e BIM negotiation:

— At each iteration of the algorithm, a solution is
offered to participants and, if accepted, it stops,
that being a consensus



Negotiations (1)

e \Voting module
— approval voting

e Post Settlement module

— If system detects that the voted solution is
dominated, start again negotiations taking the last
solution as disagreement point and initial solution
of BIM.



Web Implementation

e Client - Server application
— Data base:
e MySQL
— Client language:
e JavaScript
— Server language:
* php
— Server:
e Windows 2000 with 11S (Internet Information Server)



Discussion

Growing interest with participatory budget formation
IT based coherent methodology

First experiment conducted with a group pf
consultants from DMR: Company investment plan

Implementation and interfaces to be improved

First real small-scale tests to be conducted in Almeria
Can it be scaled to large groups ??

Unequal treatment of participants ??
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