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ABSTRACT 
We propose an agenda planning technique with a built-in 
incentive mechanism, based on the VCG (Vickrey-Clarke-
Groves) method from game theory, to help project managers in 
the engineering construction industry create a more effective 
agenda. Preliminary results have shown an improvement in both 
instrumented and perceived meeting quality. 

Categories and Subject Descriptors 
H.5.3 [Information Interfaces and Presentation]: Group and 
Organization Interfaces – computer-supported cooperative work, 
synchronous interaction; J.4 [Computer Applications]: Social 
and Behavioral Sciences – economics  

General Terms 

Design, Economics, Experimentation, Human Factors 

Keywords 
Meetings, agenda, mechanism design, VCG mechanism 

1. INTRODUCTION 
Meetings are ubiquitous in projects; they foster effective 
teamwork and appear necessary for human connection. It is 
important for a team to have a forum to share concerns about 
project issues or progress on work that is currently underway. 
Despite their importance and frequency, meeting participants 
often feel a “bitter after-taste” of time wasted. Low group 
participation, free riders, a bad decision-making process, and 
failure to hold a group’s attention are some symptoms of a bad 
meeting. A great deal of research discusses improving the meeting 
environment [1]. In practice and in research, a common implicit 
assumption is that the meeting has a proper agenda. While all 
participants agree that a concise and relevant agenda leads to 
successful meetings, each participant prioritizes his own needs 
when proposing more topics to be included in the meeting agenda, 

resulting in an overcrowded agenda. Although the training of 
project managers (PM) matters, no PM can guarantee that no one 
participant hijacks the meeting. Engineering projects are complex 
in nature and it is difficult for PMs to perceive the dependencies 
between all tasks of every discipline. Since stakeholders often 
come from different companies, preventing an item from being 
discussed may be interpreted as hiding information, while doing 
so may furnish material evidence for a lawsuit. Our technique 
addresses these problems by helping PMs optimize the agenda in 
advance. 

When planning a meeting agenda, a PM considers each topic 
suggested by project participants as potentially important.  We 
frame the following hypothesis for the selection of agenda items: 

Ho = a topic is important and should be included in the agenda. 

Two possible errors may occur: 

 Type I Error (false negative): an important topic may be 
excluded from the meeting agenda, and 

 Type II Error (false positive):  a topic with low relevance for 
the group may be included in the meeting agenda. 

Acting inclusively, the meeting manager generally includes every 
item that is submitted, in order to minimize Type I errors.  
However, this strategy imposes the social cost of wasted time on 
the group, i.e., a high Type II error rate. In our study, we 
considered a number of assumptions such as: 

 All topics need an equal number (t) units of time to be 
addressed, 

 Participants’ time is equally important, and 

 Participants have a binary interest in discussing a topic in a 
given meeting, that is, they will or will not wish to discuss it. 

Consider that an item interests “x” people from the group of “n” 
participants. The presenter (one of the x people) has a potential 
personal cost to present a topic sequentially to each of the (x – 1) 
other interested parties, which is equal to ((x-1)*t). The group, on 
the other hand, has a social cost to the (n – x) disinterested 
meeting attendees of (n – x)*t. Consequently, the net social cost 
of presenting an item in a meeting is min [(x-1)*t), (n – x)*t]. 

Consider a simple voting mechanism by which topics are added to 
the agenda if they receive support of a simple majority of 
intended meeting participants.  This action would increase the 
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satisfaction of most of the group, if the assumptions listed above 
are met. However, the assumptions are unrealistic in practice 
because, for example, people vary the intensity with which they 
support or reject topics. Thus, simple voting may be sub-
optimally simple.  

In addition, rational agents have an incentive to “game” their 
expressed preferences, to make it more likely that they achieve 
their actual preferences.  Rational agents polarize their expressed 
preferences toward the extremes.  Since all agents understand the 
game rules, everybody acts similarly leading, leading both to 
strident discussion and potentially to suboptimal outcomes.  

This paper presents a four-step agenda planning technique based 
on the Vickrey-Clarke-Groves (VCG) incentive mechanism [3] 
applied to the valuation of public goods. We consider meeting 
topics as public goods since the cost of including an item in the 
discussion does not depend on the number of people interested in 
it (nonrivalrous consumption), and once the topic is included, 
there is no way to avoid having the information disclosed during 
the discussion of it (nonexcludable) [2]. Our approach represents 
a new way to think about computer systems that help people 
create effective meeting agendas. 

2. THE FOUR-STEP MEETING AGENDA 
PLANNING MECHANISM 
We propose a four-step meeting agenda planning mechanism to 
improve meeting effectiveness, efficiency, and participation-
added value. The basic idea is to impose a fee on participants who 
bring irrelevant items to be discussed in a meeting. The process is 
as follows: 

1. Form candidate agenda: Prior to the meeting, the PM 
gathers all proposed topics to be discussed in the meeting 
(online submission from invited meeting participants) and 
puts forth a candidate agenda. Group members vote on 
(online) on candidate items. 

2. Follow voted agenda: During the first initial part of the 
meeting, the group discusses only the topics that received a 
plurality of votes cast. The PM inputs, either during or after 
the meeting, a discussion summary for each agenda topic 
followed by a list of follow up tasks and responsibilities. 

3. Solicit additional agenda items: After addressing the initial 
agenda, the meeting leader asks each participant, in a 
specific order, if he or she wants to raise any other issue that 
may not have received an initial vote plurality.  Participants 
analyze the costs and benefits of reviving something that was 
originally considered as irrelevant from the group’s 
perspective, and they will incur some social price to raise 
issues that are particularly important to them. The PM 
annotates who raised the issue and who else joined in the 
discussion. 

4. Last call: After questioning all participants individually, the 
leader opens the meeting to any further topics proposed by 
any participant. The PM annotates who raised the issue and 
who else joined in the discussion. 

The last two steps allow participants to adjust the agenda to 
address problems caused by the simple voting system that does 
not differentiate degrees of importance of topics among the group. 
A fee, which normally is peer pressure to end the meeting quickly 

or a perceived risk to the participant’s reputation, restrains most 
individuals from proposing low relevance items that 
inappropriately extend meeting time. 

The goal of the payoff fee is to align the individual with the group 
preferences. Individuals should be punished, either by paying a 
fee (payoff fee) or some equivalent punishment (reputation 
damage), whenever they let their individual preferences overcome 
the group. The payoff fee represents the amount of money a 
person should actually pay to the group for disturbing the 
meeting.  Let us consider:   

 Players: N individuals (meeting participants) 

 Initial Agenda: containing A topics 

 Agent i self-perceived value for an agenda item a: via 

 Agent i disclosed value for an item a: wia 

 Outcome function k (w1a,w2a,..wia) = xa ∈  X; X={1, 0}, 
where 1 denotes inclusion of the item in the meeting agenda, 
and wia denotes the vote (“message”) of agent i about 
including or not including item a. From the PM’s view, the 
best vote wia for agent i would be the honest preference on 
topic a (wia = via.). 

The payoff Fee is calculated by the formula below. 

 

where 

via is the value for participant i to get item a included, 

 
is the number of people who joined the 
discussion after participant i brings the issue 
back, i.e., people who changed their mind 
(voted originally against item a to be 
included) and are helping participant i to 
bring undesired material for the group, 
considering it was not included because most 
people did not want that at first, and 

is the value for the group of the outcome 
generated when participant i does not make a 
move (somebody else may bring the issue 
back).  This number represents the voting 
result without participant i's vote. 

 
Let us consider an example in which an adequate fraction of the 
voters votes to include an item in the initial meeting agenda. On 
average, the item supporters will be happy, i.e., uia (θ) = via 

Consider a group of eleven people working on a long-term 
project. They are planning a meeting using our four-step agenda 
planning mechanism. For a given topic, five participants voted to 
remove an item; one voted to send the item to a small group 
discussion and four voted to include it in the meeting discussion. 
During the issue revival phase, one of the participants (one of the 
four who had voted for including the item) brought the issue back.  
Additionally, two other people (who had originally voted against 
it) joined the discussion about this revived issue.  So, the utility 
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for the person who brought the issue back is uia (θ) = via  + (2) – 
(2) = via. The first “2” represents the number of people who joined 
the discussion.  The subsequent “2” represents the original voting 
result without accounting for the person who revived the topic, 
i.e., 2=(5-(4-1)). Five people voted to remove the item; four 
people voted for including the item and one person actually 
revived the item. It means, he does not need to pay a fee and his 
reputation remains unchanged.  

Let us consider another vote result with the same example: seven 
people voted for removing, two are indifferent, and two voted for 
including the item in the meeting agenda. Consequently, the item 
is not included in the first part of the meeting by five votes (7 
against and 2 pro). During the revival phase, participant i brought 
back the removed issue and three other people, who originally 
voted against the item, joined the discussion.  When voting on a 
particular agenda item, the pivotal voter is the one who casts the 
vote that assures that the item will be included in the agenda, i.e., 
“tips the scale.”  At time T2, the pivotal voter has the following 
utility: 

uia (θ) = via  + (3) – (7-(2-1)) = via  – (3) 

Number “3” represents the new people who joined the discussion; 
number “7” the number of people who were originally discontent 
with spending time discussing item “a”; number “2” the number 
of people who originally voted for including the item and “1” the 
person who revived the item. In this example, the person who 
revived the item should pay three units of fee, compensating the 
group for bringing unwanted material into the meeting. This unit 
amount may be represented as dollars, but normally it represents 
the discomfort (peer pressure) participant i will feel during the 
meeting for including something the group was not interested in 
discussing and the damage created to his reputation. 

Collateral benefits indirectly connected with removing items from 
a meeting agenda potentially include avoiding potential attention 
diffusion; focusing group attention on polemical issues; and 
creating a better decision-making process. 

On the other hand, the importance of an issue for the project and 
consequently for the entire group may be perceived by only a few 
participants.  The cost of eliminating something important 
involves the risk of schedule delays and project cost increases.  
Consequently, the four-step agenda planning mechanism makes 
people think about the actual need to bring an issue to a meeting 
and suggests alternative ways to address the issue, e.g., side 
conversations. 

We implemented the four-step agenda planning method as a Web 
site [4] to assist PMs to create and maintain meeting agendas. 
Participants have a behavioral history on meetings they 
participated -- participants’ profile. Stars (from zero to four) 
represent the percentage of the participant’s proposed issues that 
get discussed at a meeting; “sad faces” is the translation from 
payoff fee to a negative reputation indicator (from zero to four) 
representing the issues refused by the group but imposed by the 
participant; finally, ghost symbols (either ON or OFF) represent 
the absence of the participant in the meeting for which he 
proposed topics to be discussed.  
 
When creating the meeting agenda site, the PM defines who 
should participate, whether the topic submission is anonymous, 

whether voting is anonymous and whether the participants’ 
profiles are visible.  

 In addition to pruning the agenda and, consequently, promoting 
more efficient meetings, this method enforces: 

 Participants´ acknowledgement assurance: since participants 
need to decide whether each proposed topic deserves the 
group’s attention, they need to have at least read it; 

 Freedom of opinion: anonymous voting enables individuals 
to freely express their opinion without social pressure (for 
example from job hierarchy); 

 Asynchronous participation: individuals submit issues to be 
discussed and vote for topics previously they believe are 
important to be discussed in the meeting at their 
convenience. PMs determine the time frame for both 
submission and voting processes; and 

 Reputation pressure: disclosure of participants´ meeting 
behavior may encourage maintaining a good reputation. 

The planning agenda mechanism is theoretically sound and our 
preliminary observation is that meeting effectiveness, efficiency 
and net value for participants all improve when using it. An 
important assumption is that all individuals must agree to use the 
voting mechanism. 

3. OBSERVATIONS 
We analyzed four consecutive meetings of a large commercial 
building construction project.  We implemented the four-step 
agenda planning mechanism in the last meeting. Before and after 
the meeting we ran a survey. We used an ethnographic approach 
and systematically observed people in their natural meeting 
environment.  We observed the way in which they interacted, and 
contributed to meetings, as well as the way the project evolved. 
We classified all utterances spoken during the meetings according 
to the reactions they promoted in the audience, i.e., we classified 
the perlocutionary acts of each utterance [5]. Each utterance was 
later classified using the DEEPAND coding system [6].  
According to the DEEPAND method each meeting activity can be 
classified according to one of the following tasks: Describe, 
Explain, Evaluate, Predict, generate Alternative, Negotiate and 
Decide. The following describes our findings.  

3.1 Before the Meeting 
We used a survey to understand the group’s expectation for the 
meeting.  For all four meetings, the group expected to decide 
upon key issues affecting their individual job and to have a fast 
meeting.  For the fourth meeting, we used SurveyMonkey [7], an 
online survey tool, to allow meeting participants to vote on the 
agenda (we currently embed the voting system in ADDMeeting 
[4]).  Participants submitted topics to be discussed to the PM who 
collected them and put them together as an initial meeting agenda, 
as usual.  We then transferred the initial agenda to a survey and 
asked participants to vote for each item. The original proposed 
agenda contained 52 items. The majority of the participants voted 
to include 32 items in the initial agenda. Typical agenda topic 
were “Problems getting the project’s city permit” and “Changes 
needed in the layout to accommodate a new equipment room.” 
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3.2 During the Meeting 
We annotated all utterances in each of the four meetings and 
classified them according to the DEEPAND method. We also 
compared the volume of each task type in each meeting. 
According to the DEEPAND method, for a construction project 
meeting, descriptive tasks are needed but their frequency and the 
time spend on them should both be kept to a minimum. 

We applied the method only in the fourth meeting, which allowed 
for further observations. After discussing all items selected by 
group majority vote, the PM asked each participant in a sequential 
order if there were anything else to discuss. During the second 
chance to modify the agenda, ten participants brought eleven new 
items to the attention of the group. None of the new items 
involved purely descriptive events; participants requested 
decisions and explanations, which are high value activities for the 
group. During the third chance to modify the agenda, the PM 
opened discussion for any new item that might have been 
overlooked during the meeting. Only one participant raised a new 
issue. 

3.3 After the meeting 
We used an online survey to measure perceived participant 
satisfaction for every meeting.  We divided the questions into 
three groups. The first group of questions concerned the perceived 
task distribution by the participants to check how well the 
DEEPAND analysis was tuned. The second concerned the 
effectiveness and efficiency of the meeting.  The last group 
concerned participant satisfaction. For all participants, the 
meeting improved after the use of the four-step agenda planning 
mechanism. After each meeting, we asked all participants for their 
global evaluation on the meeting (self-reported quality-spoken) 
that vary 

3.4 Results 
Table 5 summarizes our findings.  

Table 5: Experiment results Summary. Introduction of our 
method in meeting 4 led to improved meeting efficiency, 
dramatic reduction in meeting time, marked improvement in 
value adding activity during the meeting and improved self-
reported meeting quality. 

 
The fourth meeting used the meeting agenda planning mechanism 
to plan the agenda meeting. As shown by the data, the meeting 
culture allowed participants to bring new issues to the group’s 
attention. Generally, only issues that needed some discussion 
within the group were added as new topics to the meeting. 

As shown, there was a slight increase in the DEEPAND-predicted 
meeting efficiency and effectiveness for Meeting 4, though the 
values were good for all meetings. There was an improvement in 

the meeting duration and the self-reported meeting quality. 
Finally, the DEEPAND data show an increase in value adding 
activity (EEAD task types) during the fourth meeting.  
To analyze this result, we first considered the unanimous votes for 
removing items from agenda. The new agenda planning 
technology changed the group behavior, guaranteeing 
acknowledgement of all agenda items. Removing these items 
improves the satisfaction of every participant. This simple step of 
the agenda planning mechanism promotes social good without 
adding any individual prejudice, because official project status 
acknowledgement is guaranteed without the expenditure of 
meeting time. 

4. DISCUSSION 
Various methods for running meetings have improved meeting 
efficiency [8].  These methods vary according to the procedure 
followed, but they all emphasize the need for a formal agenda that 
should be pre-disclosed to the group and strictly followed during 
the meeting. 

We designed an agenda planning mechanism that provides a fair 
incentive for people to disclose their true valuation for discussing 
an item. Our online meeting agenda creation, voting and 
participant’s reputation follow up are the key ingredients to 
provide the right incentive for individuals to work together. 

We successfully applied the mechanism in an actual engineering 
project meeting.  Preliminary results show a beneficial impact on 
meeting effectiveness, efficiency and value added for 
participation. Our augmented voting agenda allows group 
participants to access the actual dependency between tasks, 
generally noticeable only after the meeting. 
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