
1

Supporting participatory budgeting 
elaboration through the web

Mantova, October 2006

Jesus Rios

InterNeg Research Centre
John Molson School of Business, Concordia University, Canada

David Rios Insua
Decision Engineering Lab,

U. Rey Juan Carlos-DMR Consulting Foundation, Spain

Participatory budgeting

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

• Based on discussion and some kind of voting 
mechanism

• Little use of ICTs

• Our main critique: 
–Little decision support methodology used 
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Problem statement

• A group of people decides on how to spend a 
budget in view of multiple evaluation criteria

• There is a set of project proposals on which to 
spend the budget 

• In addition to the budget constraint, there 

may exist other constraints

An example

• An annual university departmental grant

• Budget
– 10.000 Euros

• Participants
– Lecturers and students (from our lab) want to participate in 

deciding which proposals to spend the grant

• Criteria
– Expected Cost

– Expected number of students directly benefiting

– Expected number of researchers directly benefiting

– Expected number of papers in the next two years, directly

related with such proposal
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Methodology

1. Budget preparation

2. Discussion and consolidation

3. Preference modeling
+  Individual optimal budgets 

4. Negotiation 

5. Voting 

6. Post-settlement

PARBUD

PARBUD is: 

– a wGDSS

– which implements our methodology 

– to support groups 

– in the elaboration of a budget
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Budget preparation process

• An initial draft of the budget problem with a 
initial list of proposals

• A brainstorming process allowed participants 
to 

– propose new projects and criteria

– guided by a facilitator

– to consolidate a final list of proposals
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Budget preparation

Budget preparation: Criteria elaboration

Structure the criteria

to evaluate proposals

by participants
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Budget preparation: Proposal elaboration

Budget preparation: Budget and other constraints
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Budget preparation: Evaluating Proposals with criteria

Performance 
of proposals 
with regards 
each criteria

Budget preparation: Participation management
allowing stakeholders to participante 
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Preference communication

• Value Function Assessment:

– Common multiple attributes 

– Participants communicate privately their 
preferences to the system 

– Additive value function model

• Analytical support during the process

• Optimal budget for each participant
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Value function assessment

Value function assessment
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Value function assessment

Value function assessment

Probability equivalent method
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Value function assessment

Which of these
two alternatives
do you prefer?

Probability equivalent method

Project’s scores

Value function
Consistency:

Do you agree with
the projects’ scores
computed through
your value function?
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POSTING Negotiation

• Participants make offers and discuss about 
them, interacting and sharing knowledge 

• Participants are allowed to vote in favour or 
against each offer 

• Participants receive aid by several indexes to 
evaluate posted offers

• If participants’ preferences change along the 
negotiation they can change their value 
functions

POSTING Negotiation

• The offers are ranked by the following index of
social acceptance :

(votes in favor – votes against ) / participants

• At the deadline, the budget offer (with the
highest acceptance index level) is implemented, 
if it is sufficiently high

• Otherwise, they move to the following phase
for choosing a budget. 
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Reading offers

Voting offers
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Discussing 
offers

Discussing 
offers
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Discussing 
offers

MAKING
OFFERS
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If the system finds out that the participant’s offer is already 
made, he is warned (changing his vote if necessary)
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Post -
Settlement

Voting
phase

Budget

preparation

Value function

assessment

Negotiation

(POSTING)

deadline

Agreement

Voted budget

Re –Negotiation

(BIM)

Efficient
Budget

Approval voting over the projects
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Post Settlement phase

• The agreement reached in the POSTING 
negotiation or the winning budget in the 
voting session might be dominated 

• Participants should re-negotiate from the 
reached solution taking the last budget as 
disagreement point and initial solution of BIM

• BIM makes nondominated offers which are 

better than the previous solution
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System

The system knows 
all negotiators’

preferences

+ 
some solution concept

FOTID

Feasibility Efficiency Fairness

System offers solutions

BIM

Negotiators

Mediator

PREFERENCES

BIM Negotiation

BIM negotiation

• Information received with each budget offered
by the system

– Private evaluation through their value functions

– Aspiration levels

• If no answer to the last budget offer

The system asks for an answer

• If answered:

The system does not allow to answer again

The system shows if it was accepted

• E-mails
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BIM negotiation

Offer evaluation

Decison support

Also possible by e-mail

Budget offer

Do you
accept or reject

the offer?

BIM negotiation
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Discussion

• IT based coherent methodology

• Implementation and interfaces to be improved

• Going comercial soon

• Can it be scaled to large groups ??

• Unequal treatment of participants ??

• Common criteria in participatory budgeting problems


