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Abstract 
 

The coordination in open multi-agent systems is 
difficult to achieve, mainly because agents are 
autonomous. Social commitments have been proposed as 
a new coordination paradigm, suitable to describe agent 
communications or interactions. As some authors have 
pointed out, commitment enforcement is necessary, i.e., 
autonomous agents that violate commitments must be 
punished. In related work this is done by means of agent 
organizations or institutions, of which several different 
models have been proposed so far. In this paper we go 
one step further and we extend commitment theories to 
define roles and organizational structures using social 
commitments. We thus obtain a unified model of 
coordination in multi-agent systems: the expected 
behaviour of an agent can be defined using social 
commitments in both organizational and non-
organizational contexts. 

 
 

1. Introduction 
 
Agent coordination in open and heterogeneous 

systems is one of the main challenges faced by the 
research in the area of multi-agent systems. In an open 
and heterogeneous system, autonomous agents, potentially 
different, can enter and exit at any time. It is thus very 
difficult for the system’s designer to specify what is the 
system’s desired behaviour without making any 
assumptions on the agents’ internal model. Moreover, 
agents’ obeisance to the system’s coordination 
mechanisms cannot be taken for granted. Due to their 
autonomy, the agents can disobey the coordination 
mechanisms imposed to them. 

A coordination model is thus needed, one that can be 
easily verified whether it is obeyed or not and that makes 
no assumptions on the agents’ internal model. In recent 
years one paradigm has emerged as an answer to the need 
of such a model: social commitments. One of the most 
known utilizations of social commitments is as a useful 
new approach on agent communication languages, one 
that fills the gaps of  the classical, speech acts-based, 
approach.  Dialog Games [12][13] represent an example 
of this utilization of social commitments. However, 
besides agent communication, social commitments have 
been used to provide a generic approach for agent 
interactions in general [16]. 

Agent organizations, norms and/or institutions are 
coordination mechanisms imposed to autonomous agents 
in order to ensure a coherent behaviour of the system. 
There are many models and definitions proposed for these 
terms and this is still an ongoing area of research in the 
multi-agent community. The utilization of such 
mechanisms modifies the nature of agent interactions that 

now take place in an organizational context. Some authors 
have thus investigated how the social commitments 
paradigm is influenced by the organization in which the 
agent interactions take place  [17]. 

As most of the authors point out, autonomous agents 
can violate the social commitments they made towards 
other agents. A commitment enforcement mechanisms is 
thus necessary, a mechanism that makes the agents pay 
for the violation of social commitments. Sometimes this 
mechanism takes the form of an agent institution or 
organization. Our aim in this paper is to provide a 
commitments-based definition for agent organizations. 
We will then obtain a unified model of agent interactions 
in both organizational and non-organizational contexts. In 
other words, using the same model – social commitments 
– agents will be able to represent both their interactions 
with other agents and the organization they belong too 
and that enforces the commitment fulfillment. 

This paper is loosely based on the work of Singh [17] 
who tries to capture several normative concepts as 
different types of social commitments or social policies 
(i.e., meta-commitments). Our aim is not to propose a new 
definition of social commitments or to provide a complete 
model of the life cycle of a commitment. Instead, in this 
paper, we show how social commitments can be used to 
represent the expected behaviour of an agent playing a 
role in an agent organization, i.e., how roles and 
organizational structures can be defined using social 
commitments.  

This paper is structured as follows. In Section 2 we 
describe the foundations of our work: the social 
commitment definition we use, the task model used to 
describe the object of a commitment, operations with 
commitments and social policies. We then show how 
these notions are used to define roles and organizational 
structures (Section 3). In Section 4 we discuss how social 
commitment enforcement could be done in agent 
institutions. In  the final section we draw some concluding 
remarks and we trace directions for future work. 

 
2. Foundations 

 
There are several attempts in related work to define 

social commitments, to identify their life cycle and to 
propose means to enforce their fulfillment, e.g., [3],[14] 
or [17]. The objective of this paper is not to propose a 
new definition of social commitments, but to present 
another utilization of them: defining agent organizations. 
Towards this aim, we build our work on existing work on 
social commitments. In this section, we describe the 
definition of and the operations with social commitments 
that we use as a starting point of our approach. One of the 
problems of existing definitions of social commitments is 
how to describe the object of the commitment (be it an 
action to execute, a goal to achieve, a condition to satisfy, 



etc.). A candidate model that unifies these objects, 
together with their duration and deadline, is the TAEMS 
task model [11], described in the following.  

 
2.1 A TAEMS-based representation of tasks 

 
Most of the proposed definitions of social 

commitments consider that an agent commits itself 
towards another for an action to perform. We believe 
however that a richer description of the object of a 
commitment is needed and that agents can commit to 
execute an action or a plan, to achieve a goal, etc. This is 
the reason why in this paper we use a TAEMS-based [11] 
task representation.  

In this representation, a goal to achieve is divided into 
subgoals that can be further divided until a level 
containing elementary actions is reached. The agent's 
planning process does this goal decomposition and forms 
the tree-like structures that represent the agent's plans. A 
task is a goal-decomposition tree (a partial plan to achieve 
a goal), a goal to achieve, or an action to execute. Besides 
this decomposition of goals into subgoals, the TAEMS 
model allows the representation of relationships between 
tasks (e.g., facilitates, enables, etc.) and of the resources 
needed for the execution of actions. 

Figure 1. Example of a TAEMS task structure 

An example of a task structure is given in Figure 1. 
This structure refers to the case of soccer-playing agents 
[15] and represents the plan used by an agent to satisfy the 
goal of passing the ball to a teammate. This goal has a 
deadline and can be achieved by executing an action 
(pass) that consumes the resource ball. However, to 
improve the chances of success of this action, the agent 
can try to execute a move closer task that facilitates the 
execution of that action. By reasoning on the tasks’ 
durations and deadlines, an agent is able to form plans to 
achieve its goals. In the rest of this paper we will use this 
scenario of soccer playing agents to exemplify the 
concepts introduced. 

We chose to use the TAEMS model because it is a 
generic one and it can be easily extended to cope with 
most task representation requirements. For reasons that 
will become clear later, we need to group tasks into sets 
depending on some of their characteristics. We thus use 

the concept of task type, which is domain-dependent and 
for which we cannot provide a general definition. For 
example, in our scenario of soccer agents, examples of 
task types can be “all tasks done when having the ball” or 
“actions that modify the agent’s position”, etc. 

 
2.2 Social commitments 

 
In this paper we use the notion of social commitment 

to analyze agent organizations. Before going further, we 
would like to point out that there is a difference between 
different existing types of commitments: individual, 
collective or social [3]. Individual commitments are very 
similar with agent’s intentions in the BDI model. 
Collective commitments are the individual commitments 
of an agent representing a group of agents [6]. Social 
commitments are a relative notion: an agent is committed 
towards another to do something. Intuitively, social 
commitments are similar, although not identical, to the 
notion of contract [2]. 

There are several definitions and formalisms proposed 
to represent social commitments, for example the ones 
from [3], [14] or [17]. As most of these approaches, we 
define a social commitment (SC) as a predicate: 

SC(debtor, creditor, object, deadline, IA, status)    (1) 
 

Goal: pass 
deadline=30 

dur=1 

sum 

facilitates 
pass ball move closer 

… Res: ball
consumes 

When a social commitment is formed, the debtor agent 
commits itself towards the creditor to fulfill the object of 
the commitment before the deadline. The creditor can be 
another agent but also a collective one (e.g., a group), as 
we will see later. The object of a commitment can be an 
action to be performed, a goal to be achieved, a condition 
to be fulfilled, etc. We generalize this and we represent 
the object of a commitment as a task to be done. However, 
as we will see later, there are two special cases of social 
commitments that have different kinds of objects: roles to 
be played or expressions containing commitments. 
Although each task has associated a duration and a 
deadline, we decided to follow the example of [14] to 
specify the deadline of a commitment too. We believe that 
there is a conceptual difference between the deadline of a 
task and the deadline of a commitment to do that task. 

The IA represents the institutional agent and it will be 
defined later in section 4. Intuitively, it represents what 
Castelfranchi calls the witness of the commitment [3]. It is 
however more close to the commitment’s context of Singh 
[17]: the organization in which the commitment is formed 
and which ensures its fulfilment. The IA represents the 
institution that, among other things, is responsible with 
the enforcement of commitments. It contains police agents 
that detect the commitment violation and agents that 
sanction this violation. Thus, in our model, the IA 
contains the two sanction parameters of a commitment 
proposed by Pasquier [14]. These sanctions can be applied 
to both the debtor and the creditor of the commitment. 



We can thus talk about the beliefs or the desires of a role, 
i.e., the beliefs and the desires that an agent playing the 
role must have. Dastani et al. [4] use a similar model and 
define a role in terms of the goals it must achieve and the 
permissions it has to do so. They also consider the 
problem of an agent playing the role and having to 
conciliate its own goals with the ones of the role it plays. 
One of the drawbacks of these two approaches is that they 
make assumptions on the agent’s internal model. For 
example, it will be difficult for a non-BDI agent to 
understand what it means that the role it plays has an 
associated desire. 

In fact, one of the reasons why defining agent 
organizations is still a challenge is the dynamic property 
of roles. For example, norms are context-dependent. One 
cannot simply specify what are the obligations of a role, 
but one needs also a mechanism to tell the agent playing 
the role when these obligations are active. Or, instead of 
just listing from the beginning all the goals a role must 
achieve, one should be able to specify authority 
relationships like “whenever your superior delegates a 
goal to you, you must adopt that goal”. 

We believe that social commitments and policies are a 
suited tool to address these issues and that one can use 
them to define the constraints imposed to an agent playing 
a role in an agent organization. We are not the first to hold 
this belief: in this paper we extend the work of Singh [17] 
by introducing the permissions and prohibitions 
associated with a role and by identifying different types of 
social policies that target a role. An attempt to a common 
formalization of roles, commitments and obligations is 
presented in [8]. However, this attempt takes into 
considerations only the obligations an agent has because it 
is committed towards another, and not the organizational 
obligations imposed to roles. 

Several authors (e.g., [2] or [5]) have used the concept 
of contract to define agent organizations. Their work is 
similar to ours because contracts and social commitments  
are similar concepts. The main difference between our 
commitment-based approach and the contract-based ones 
is due to the subtle difference between a contract and a 
social-commitment. Contracts are institutional, i.e., a 
contract must be signed in front of an institution (e.g., a 
notary) in order to be considered a contract. While some 
definitions of social commitments (like ours) use an 
institutional agent in one form or another, social 
commitments are not intrinsequally institutional. They are 
have a broader meaning and use, e.g., social commitments 
have been used to define agent communications not only 
interactions within and with an institution. We believe 
that the main advantage of using social commitments is 
that we will use the same concept to describe agent 
interaction in both institutional and non-institutional 
contexts.  

 

3.2 Social commitments imposed to roles 
 
We can classify the constraints imposed to an agent 

playing a role in an organization into several categories: 
• goals to achieve: when it accepts to play a role, an 

agent accepts to try to achieve several goals, the role’s 
goals. 

• authority relations: a role can have authority over 
another goal for something. 

• context-dependent obligations: when playing a role, 
an agent might have to fulfill several obligations towards 
the organizations. 

• permissions and prohibitions: when it accepts to 
play a role, an agent receives permissions to do some 
tasks and prohibitions to do others. 

In the following we will show how the first three types 
of constraints can be expressed using social commitments 
or policies, while in the next section we will show how 
the fourth type completes the proposed role definition. 

 
3.2.1 Role goals. The description of a role in an 
organization usually contains the goals that must be 
achieved by an agent playing that role. However, because 
we do not want make any assumptions on the agent’s 
internal model (e.g., goal-based), we will not express 
these characteristics of a role as goals, but as social 
commitments. In order to understand what it is expected 
to do when playing a role, an agent must simply 
understand for what it is socially committed. It can then 
translate these commitments into whatever notion it uses 
for its internal reasoning (e.g., goals, individual 
commitments, etc.). The role goal commitment 
(RGComm) has the form: 

RGComm(x:R, OA, t, dl. IA, status)  (5) 

We denote by x:R the fact that an agent x plays a role 
R. The agent is committed towards the organization in 
which it plays the role. However, to be consistent with the 
existing definitions of social commitments, we say the 
agent is committed towards another agent that represents 
the organization and we note here by OA. Very often this 
agent is the same with the institutional agent in charge 
with the enforcement of the commitment (OA≡IA), but 
this is not always the case. 

Let us now develop the soccer agents scenario by 
considering organizational concepts. We consider an 
organization team in which there are at least two roles: 
player and coach. The goal to win a match is a high-level 
goal for which the agents do not necessarily have a unique 
or explicit plan. However, it represents a goal that all 
agents playing the role player have. We can represent this 
by saying that an agent playing this role is committed 
towards the organizational agent TeamAgent (TA) to 
achieve this goal: 



The status field represents one of the states in which a 
commitment can be ([14]): inactive, active, violated, 
fulfilled or cancelled. When a commitment is formed, it 
passes from the inactive state into the active one. If the 
debtor does the task-object of the commitment before the 
commitment’s deadline has passed, then the commitment 
is fulfilled, otherwise it is violated. Finally, the creditor 
can cancel a commitment. Several commitment operations 
can be defined, operations that have as effect the status 
change of a commitment.  Note that it is the responsibility 
of the IA to validate the status changes of a commitment 
and to take the appropriate measures.  

In the soccer agents scenario we can represent the fact 
that an agent striker is committed towards another agent 
defender to execute the task t – to move to a given 
position and wait the ball there. If, for example, striker 
has done the task before the commitment’s deadline – 10, 
the institutional agent considers the commitment has been 
fulfilled: 

SC(striker, defender, move/wait, 10, IA, fulfilled)  (1’) 
 

2.3 Operations with commitments and social 
policies 

 
In order to enable agents to manipulate commitments, 

one must define operations that modify the commitments’ 
status, such as the creation or cancellation of 
commitments. As this is the most relevant operation from 
the point of view of agent organizations (as we will see in 
the following section), in this paper we describe only the 
creation of commitments: 

∀x,y∈A ∀t∈T ∀IA create(x, SC(x, y, t, dl,IA, inactive)) 
  SC(x, y, t, dl, IA, active)  (2) 

In this paper,  stands for material conditional, while 
⇒ stands for strict conditional. We denote by A the set of 
all agents, by T the set of all tasks and by TTi subsets of 
tasks that correspond to specific task types. 

The agent interaction with the aim of creating 
commitments can be represented in different ways, e.g., 
using a request performative in a FIPA-like protocol or as 
result of commitment-based dialog games. In this paper 
we use a special predicate request that signifies that an 
agent requests the creation of a social commitment by 
another agent: 

∃x,y∈A ∃t∈T ∃IA request(y, x, t, dl, IA) ⇒ 
 create(x, SC(x, y, t, dl, IA, inactive))  (3) 

For example, we can specify that the social 
commitment of a striker towards a defender (Formula 1’) 
has been created as the result of an explicit request from 
the defender: 

request(defender, striker, move/wait, 10, IA)   (3’) 

Note that commitments can be created proactively by 
agents, i.e., without receiving a request from other agents. 
It is important to point out that a request to form a 
commitment is not always followed by the creation of the 
commitment. Singh [17] introduces the notion of social 
policy that represents a commitment of a higher order, i.e., 
a meta-commitment. A social policy is a commitment that 
has as object an expression containing a commitment. In 
this paper we are interested on a special social policy, the 
commitment creation policy (CCPol) that specifies what is 
the possible answer to a request to create a commitment: 

CCPol(x, y, (∀z∈A ∀t∈T: 
 request(z, x, t, dl, IA) ⇒ 
 create(x, SC(x, z, t, dl, IA, inactive)) 

 ), dl’, IA’ active)  (4) 

This social policy is nothing else but a social 
commitment. An agents x can commit to an agent y in 
front of an institutional agent IA’ to do this policy. This 
means that x commits to obey all requests to create social 
commitments from other agents, which means the CCPol 
is a very restrictive social policy. In the next section we 
will give several examples of how different, less-
restrictive, forms of this policy can be used to define 
agent organizations. 

 
3. Defining agent organizations using social 
commitments 

 
Agent organizations are social structures and patterns 

of agent interaction that are imposed to agents in order to 
ensure a coherent behaviour of the system. While the high 
number of organizational models proposed in related 
work (e.g., [9] or [10]) makes it difficult to generalize, we 
believe that the key notions used in defining agent 
organizations are the role an agent plays and the norms 
imposed to this role. 

To enable agents to understand the organization they 
belong to, one must describe the constraints that playing a 
role imposes on the behaviour of an agent. For example, 
what an agent should do when playing a role 
(obligations), what it may and may not do (permissions), 
what are the relations with other roles belonging to a 
group (hierarchy), and how playing a role influences the 
agent’s own goals. In this section we will show what we 
believe is missing from the existing work on role and 
organizations definition and how social commitments can 
be used to fill these gaps.  

 
3.1 The context of our work 

 
Due to space reasons, among the existing approaches 

on role definition we cite here only two. Boella and van 
der Torre [1] define roles using norms and the BDI model. 



RGComm(x:player, TA, win, ever, TA, active) (5’) 

The TeamAgent is an agent representing the whole 
team. It can be a specific agent, e.g., the team’s manager, 
or an abstract agent. In this example we considered that 
this commitment does not have a precise deadline, i.e., as 
long as an agent plays in a team, it is committed to win the 
matches it plays. This commitment shows the difference 
between the task’s deadline (win before the match is over) 
and the commitment’s deadline (it does not have one). 
The TeamAgent is also resposible with the enforcement of 
this commitment. In Section 4 we give an example of 
punishment in case of the violation of this commitment. 
 

3.2.2 Authority relations. It is difficult to express 
from the beginning all the goals that must be achieved by 
a role in an organization. This is one of the reasons for the 
utilization of hierarchies of roles or authority relations 
between these roles. We then say that a role has authority 
over another and by this we mean that whenever the 
“superior” role delegates a task to the “inferior”, the latter 
adopts that task. However, this authority relation is not 
absolute, one does not have authority over another for 
everything possible, but only for some tasks. In real-world 
organizations it is difficult, if not impossible, to express 
all the possible objects of such a relationship. This is 
where our concept of task type comes in handle. We do 
not define authority relationships for all tasks or for each 
individual task, but for task types. This is not a novel idea: 
Castelfranchi [3] uses the notion of generic commitments 
to describe commitments formed for a specific type of 
objects and not for only one object. 

The authority relations can be expressed as meta-
commitments, more precisely as a special commitment 
creation policy: the role authority policy (RAPol). For 
example, the authority a role R2 has over a role R1 for the 
tasks of type TT in an organization: 

RAPol(x:R1, OA, IA,(∀y:R2 ∀t∈TT: request(y, x, t, IA) 
 ⇒ create(x, SC(x, y, t, IA, inactive)) ), active)  (6) 

When an agent x plays a role, it adopts the social 
policies that define the authority relations other roles have 
over its role. These policies specify that an agent forms 
social commitments when it receives justified requests, 
i.e., requests from agents playing the roles with authority 
for the object of the request. 

To continue with the previous example, we specify 
that the role coach has authority over the role player for 
all the tasks concerning positioning on the field. This can 
be expressed using a role-authority policy: an agent 
playing the role player is committed towards the 
TeamAgent to accept all requests from an agent playing 
the role coach regarding its position during a match. For 
example, if x is a player and y a coach: 

 

request(x, y, play on the left, dl, TA) ⇒ 
 create(x, SC(x, y, play on the left, dl, TA, inactive)) (6’) 

Although the coach has authority over the player for 
its position on the field, it does not have authority for 
everything. For example, in most teams of soccer agents, 
the authority of the coach concerns the tactics of the team 
and not the technical skills of the players. 

 
3.2.3 Context-dependent obligations. As mentioned 
before, it is likely that there are obligations for an agent 
playing a role in an organization to do certain tasks. 
However, these obligations can be context-dependent, i.e., 
they are not active all the time, but only in specific 
contexts. For example, it is often impossible to specify a 
priori when a task must be executed, but only that it 
should be executed when certain conditions are fulfilled. 
It is often the case of the law officers in human societies: 
they have the obligation to arrest another agent only when 
that agent has violated a law. In other words, we do not 
say that there is a social commitment of an agent towards 
the organization to do a task, but a social policy 
specifying the conditions of creation of such a 
commitment. We call this a role obligations policy 
(ROPol) and its definition is very similar to the one for 
role authority: 

ROPol(x:R, OA, IA, (∀t∈TT: request(OA, x, t, IA) ⇒ 
 create(x, SC(x, OA, t, IA, inactive)) ), active)  (7) 

Using our formalism, an agent’s obligations towards 
the organization can be reduced to the authority a role (the 
organizational agent) has over the agent, or vice versa. 
However, we believe it is important to keep a distinction 
between two different concepts: the hierarchical structures 
of roles and the norms imposed to a role. 

To continue with the previous example, let us assume 
that there is an obligation for a player to cover the place of 
a teammate that has left its normal position. While one of 
the goals of the coach is to use its authority in such 
situations, it is not always possible. During matches, a 
coach cannot always communicate with its players. We 
can specify this context-dependent obligation using a role 
obligation policy. Thus, whenever the TeamAgent asks an 
agent x that plays the role player to reposition itself to 
cover the position of a teammate, x will form the 
commitment to do so: 

request(TA, x, reposition, dl, TA) ⇒ create(x,  
 SC(x, TA, reposition, dl, TA, inactive)) (7’) 

Note that in this example the TeamAgent is an abstract 
agent that represents the team of agents. The request to 
form the commitment can be implicit, i.e., behaviour-
based communication, or it can be done by one of the 
players. In both cases, the agent is committed towards the 
team to reposition itself and not towards a specific agent. 

 



3.3 Defining roles and organizations using 
social commitments 

 
In the previous section we showed how one can use 

different types of social commitments and policies to 
define the expected behaviour of a role in an organization. 
However, something is still missing: a role cannot be 
defined only by the social commitments it has, but also by 
its deontic permissions and prohibitions. When an agent 
plays a role, it must gain access to some resources in order 
to fulfill the social commitments that come with its role. 
This access comes in two forms: either physical (the agent 
receives resources) or deontic (the agent receives the 
permission to use the resources or to execute actions). In 
our model we consider that anything that is not explicitly 
permitted is prohibited and thus it is not necessary to 
specify the prohibitions imposed to an agent. Thus, a role 
can be defined as a 6-tuple: 

Role=<name, Res, Perm, RGComm, RAPol, ROPol>  (8) 

where: 
• name is the identifier of the role 
• Res is the set of resources received by an agent that 

plays the role 
• Perm is the set of resources and tasks for which an 

agent receives permissions when playing the role 
• RGComm is the set of role goal commitments 

associated with the role – the social commitments that an 
agent has when playing the role 

• RAPol is the set of role authority policies for which 
the role is either the debtor or the beneficiary – the social 
policies describing the hierarchy of roles 

• ROPol is the set of role obligation policies 
associated with the role – the social policies describing 
the context-dependent obligations of the role. 

In the example of soccer playing agents, we 
considered the role player. This role can be defined by 
specifying its resources (e.g., equipment), its permissions 
and prohibitions (e.g., to communicate only with 
teammates), its goals (e.g., to win matches – Formula 5’), 
the authority relationships that concern it (e.g., the coach 
has authority over it – Formula 6’) and its obligations 
(e.g., to reposition itself – Formula 7’). 

We can now specify what it is generally called an 
organization as a collection of roles defined as above. The 
organization will contain both the organizational structure 
(the hierarchy of roles) and the norms regulating agents’ 
behaviour, everything being defined using only one 
concept: the social commitment. The biggest advantage of 
using this approach to define organizations is that it 
makes no assumptions on the agents’ internal model. In 
order to understand the organization it belongs to and the 
constraints imposed on its behaviour by the role it plays, 

an agent must simply be able to understand the social 
commitments (and policies). 

We defined a role as a collection of different types of 
social (meta-)commitments. These commitments apply to 
an agent that plays a role (noted x:R). We can specify 
what it means that an agent plays a role using the same 
notion of social commitment. An agent plays a role in an 
organization when it forms the commitment towards the 
organization to play that role. We call this commitment 
the role commitment (RC):  

x:R ≡ RC(x, OA, R, deadline, IA, active)    (9) 

where R is a role defined like in Formula 8. When this 
commitment becomes active, all the commitments and 
policies that define the role become also active. 

 

4. Institutional agent 
 
We would like to point out that we make a distinction 

between an organization (a collection of roles as defined 
in the previous section) and an institution. In our view, an 
institution is an agent organization to which several 
coordination mechanisms have been added. In order to 
specify an institution, one must specify how the 
institutional decisions are made and by whom, e.g., who 
chooses the goals of the institution and how are they 
delegated to the institution members. Another interesting 
aspect is how the institution enforces the fulfillment of 
social commitments, e.g., how the violation of a social 
commitment is detected and how the associated sanctions 
are applied.  

The definition of agent institutions and their utilization 
is an active area of research in the multi-agent community. 
Among the most relevant works in this field we can cite 
the Harmonia [19] and ISLANDER [7] frameworks. Due 
to space reasons we will not enter into more details here. 
In defining an institution, one must define who chooses 
the institutional goals, how the achievement of these goals 
is delegated to the institution’s members, etc. An example 
of possible answers to these problems is the work of 
Tambe [18] concerning teams of agents. Another 
approach is the one of [6], where the authors use 
collective commitments or intentions – not the same with 
social commitments – to describe the goals of a group of 
agents and their collective achievement by the group’s 
members. 

The role of the Institutional Agent in our social 
commitment definition is the role of a witness and 
enforcer of the commitment. In the remainder of this 
section we describe the characteristics of an IA and we 
point directions on how such an agent can be designed. 

 
 
 



4.1 Commitment enforcement by an IA 
 
In our social commitments definition we used an 

institutional agent to enforce the fulfillment of these 
commitments. This means that whenever a social 
commitment is fulfilled, the IA will reward the debtor and 
whenever the commitment is violated, the debtor is 
punished by the IA. The IA may also apply sanctions for 
the cancellation of the commitment. Thus, in our work we 
are interested in a IA that: 

• detects the change of status of a commitment 
(violated, fulfilled, cancelled) 

• chooses the appropriate sanction (either positive – 
reward or negative – penalty) 

• imposes this sanction to the agents, i.e., makes sure 
that the appropriate agent receives its reward or pays its 
penalty. 

The detection of a status change of social commitment 
is the simplest among the three tasks mentioned above. 
Without loss of generalization, we can consider that the 
IA has access to all the created social commitments to 
which it plays the role of witness. This hypothesis is 
necessary because the IA must be aware of the existing 
commitments in order to ensure their fulfillment. The IA 
must then monitor all the changes in the environment, to 
verify whether a committed task has been done or not and 
thus to establish whether the commitment has been 
fulfilled or not. While this is not generally easy to do, at 
least the IA can detect the social commitments violated 
because their deadline or the one of their tasks has passed. 

Choosing the appropriate sanction for the fulfillment 
or violation of a social commitment is not straightforward. 
An ontology of sanctions used in human societies is 
proposed by the authors of [14]. They propose that in 
artificial institutions the hypothesis of strict liability 
should be used: an agent that violates a social 
commitment pays a sum equivalent with the value of the 
task it was committed for. However, in the general case it 
is difficult to establish this value. Moreover, to have 
justice, the sanction imposed to an agent should depend 
on whether the commitment violation has been intentional 
(i.e., the agent did not want to fulfill it) or accidental (i.e., 
the external conditions did not allow it to fulfill its 
commitment). As this situation raises a lot of problems 
(even in human societies), we believe that in artificial 
institutions it is better to use the strict liability hypothesis. 

This hypothesis does not state only that the amount of 
the sanction should reflect the value of the task committed 
for, but also that the agent that violated the commitment 
pays the sanction. It is obvious that it is not easy to 
impose sanctions to autonomous agents: how to make sure 
they pay them? Both the authors of [7] and [14] propose a 
similar solution to this problem. In order to interact in an 
institution, an agent must include a special component, 
called Dialog Manager or Governor. This component 

manages the social commitments of an agent and 
whenever a commitment is violated, the associated 
sanction is applied (internally). 

It seems that up-to-date this is the best solution for the 
problem of imposing sanctions to autonomous agents, but 
other solutions can be envisaged too. For example, the 
sanctions can be in the form of decreasing the reputation 
of the commitment violating agents. As their reputation is 
a notion distributed among other agents, the violating 
agents cannot refuse the sanction. Another solution is to 
use a model existing in human societies. When a social 
commitment is violated, another commitment is 
automatically created to pay the associated sanction. If 
this second commitment is violated, another one is 
automatically created to pay a higher sanction. This goes 
on until a commitment that has an associated sanction of 
removing the violating agent from the system. 

 

4.2 Example 
 
In the previous sections we used an example of soccer 

playing agents and we showed how the role player can be 
defined using different types of social commitments and 
policies. These commitments are formed in front of an 
Institutional Agent that enforces their fulfillment. If a 
commitment or policy is violated, then its debtor should 
pay a penalty. One of the advantages of identifying 
different types of commitments is that this penalty may 
depend on the type of the violated commitment. 

For example, a player has the role goal commitment to 
win a match. The sanction associated for the violation of 
this commitment could be a decrease of its reputation. A 
player is also subject of a role authority policy saying that 
it should obey its coach. If it violates this policy, then the 
sanction could be the exclusion from the team. Finally, 
there is a role commitment stating that when an agent 
plays a role, it forms several commitments and policies. If 
an agent fulfills this commitment, i.e., it forms the 
associated commitments/policies, then it can receive a 
positive sanction in the form of different resources (e.g., 
money) or permissions. 

 
5. Conclusions 

 
Social commitments have already been used to 

represent agent interactions and communications. One of 
their main advantages is that by using social 
commitments, one does not make any assumptions on the 
agents’ internal model. One of the aspects that is less 
present in related work on commitment-based agent 
interactions is the organizational context of interactions. 
Agents act on the environment and interact with other 
agents while being part of an organization, i.e., while 
playing one or several roles in an organization. In an 
organizational context, the agents’ behaviour is 



constrained by the permissions and obligations they 
receive from the organization. Our objective is to obtain a 
unified model of reasoning on agent interactions in both 
organizational and non-organizational contexts. Towards 
this aim, in this paper we proposed a definition of roles 
and organizational structures based on social 
commitments. 

In this paper we did not propose a new definition of 
social commitments, but we based our approach on 
several existing models proposed in related work. We 
enriched these models by using a generic representation of 
commitments’ objects based on the TAEMS model. We 
also regrouped different concept present in related 
commitment definitions into one – the Institutional Agent. 
We analyzed its characteristics and we discussed several 
possibilities of designing such an agent. 

An organization has been defined in this paper as a 
collection of roles, where a role is considered to be the 
subject of different types of social commitments and 
policies that were identified in this paper. By using the 
same concept – social commitments, we defined what it 
means that an agent plays a role in an organization. As 
future work, we intend to merge this work with existing 
works concerning commitment-based agent interactions to 
thus obtain a unified model of agent interaction in both 
organizational and non-organizational contexts. 
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