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Abstract. Explainability in Multi-Agent Systems (MAS) has empha-
sized the explanation of the behavior of individual autonomous agents.
Since agents in MAS operate under an implicit or explicit organization,
explainability must go beyond the individual agents and address the be-
havior of collectives of agents within an organization. We argue that
explainability in MAS should account the different facets constituting
the organization, which has not yet been explored in the literature. We
discuss perspectives, possibilities, arguments, and visions for explaining
organizations in the context of MAS.

Keywords: Explainability of Organizations · Explainability in Multi-
Agent Systems · Multi-Agent Systems

1 Introduction

Explainability has emerged as a desirable non-functional requirement for Ar-
tificial Intelligence (AI) based systems [25,56]. Although investigated since the
1980s [49,104], eXplainable AI (XAI) [107] has lately focused on making Ma-
chine Learning (ML) models interpretable by explaining their opaque algorithms
[2,21,45,48,70]. Despite increasing predictability, ML models typically remain
steeped in methodological individualism [34,82], while many applications de-
mand social understanding and cooperative intelligence [30].
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Multi-Agent Systems (MAS) [105] capture these social and cooperative fea-
tures by allowing multiple autonomous agents to interact in a shared environ-
ment to achieve their delegated goals, eventually within one or more organiza-
tions [97]. Organizations both shape and enforce the agents’ behavior in MAS.
They facilitate agents in MAS to act collaboratively to achieve system goals that
would otherwise not be achievable (or not as easily) [42,1]. Organizations have
been investigated in multiple fields of study, such as sociology [93,38,31,17],
ethology [36], and organizational management [18,95,67,92,99]. These studies
and their theories served as the basis for various organizational models in MAS
(e.g., [52,77,37,74,5,41]).

Recent XAI efforts have been directed toward the explanation of the behavior
of individual agents (e.g., [20,32,89,103,102,108]) under the label of explainable
agents, i.e., agents that have the ability to explain their decisions and the rea-
soning that produced their choices [59]. Although Winikoff [102] argues that
explainability in MAS should be designed from a multi-component perspective
in which each component tackles different aspects of the system, few studies
have been conducted to date to include components other than agents to en-
hance explainability. This narrow focus limits the explainability power of the
existing approaches, as explaining the behavior of collectives of agents within an
organization cannot be reduced to explaining individually the behavior of each
agent [75]. For example, consider a decrease in overall productivity in an orga-
nization: while individual actions (e.g., operators postponing a task, a manager
following a new procedure) are performed with local intentions, one cannot say
that these individuals had the intention of lowering the organization’s perfor-
mance; the reduced productivity is rather an emergent effect of the behavior of
many individual agents operating in the organization.

Therefore, we advocate the importance of investigating the explanation of
organizations in MAS. This paper discusses the explanation of organizations
from different viewpoints on organizations in MAS [16] based on two orthogonal
dimensions: from agent-centered to organization-centered view, on one side, and
from organization unawareness to awareness, on the other side.

Along these view points, we discuss explanations that reflect (i) the behavior
of an individual agent whose behavior is shaped by an organization; (ii) the
behavior of collectives of agents whose coordination is shaped by an organization;
(iii) the organization components that process and structure the global behavior
of the MAS (no details in terms of agents); (iv) the decisions of the designer of
the organization; and (v) the state and dynamics of the organization. We then
discuss what can be explained in an organization and how these explanations
can be exchanged among entities in an MAS.

The paper is structured as follows. Section 2 presents the related work. Sec-
tion 3 discusses the different perspectives on organizations with respect to ex-
plainability. Section 4 discusses the possible ways to explain the organization.
Section 5 discusses the challenges and considerations in designing and engineer-
ing explanations of organizations. Finally, Section 6 concludes with our findings
and visions.
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2 Related Work

In general terms, explanation is the act of someone (the explainer) making some-
one else (the explainee) understand something by providing explanations, i.e.,
reasons or context unfolding the meaning surrounding a concept or informa-
tion [27,68]. This broad definition has been investigated in various ways. Because
we focus on explaining organizations in MAS, we start by reviewing the litera-
ture on explainability in MAS (Section 2.1). Next, we examine how the social
sciences have looked at the explainability of organizations (Section 2.2). Finally,
we summarize the key points that help us structure the analysis on explainability
of organizations in MAS (Section 2.3).

2.1 Explainability in MAS

Explainable agent is an emerging field that focuses on agents explaining their
own behavior and actions by referring to internal mental states and local per-
ceptions [59]. Anjomshoae et al. [7] identify three main phases of explanation:
explanation generation, explanation communication, and explanation reception.
It has been recognized in [11,32,26] that the interpretation and reaction of the
agent to the explanation are relevant, transforming communication and reception
into rich dialogue patterns.

Many studies have focused on the first phase, emphasizing the type of infor-
mation used to generate explanations. In Belief-Desire-Intention (BDI) [19,85]
agents, the set of explicit concepts of the agent’s mental state (e.g., belief, desire,
intention, and plan) can use as types of information to generate explanations,
supporting explainability by design [98,88]. In this context, Rodriguez et al. [89]
propose explainability design patterns to engineer BDI agents explainable by
design.

Winikoff [102] states the need for engineering explanation from a single com-
ponent to multi-component systems. He proposes an architecture that enables
users to ask questions and receive explanations from different explainer agents.
Harber et al. [46] design different explanation algorithms in which, for instance,
BDI agents’ actions are explained based on the agent’s current beliefs and goals,
or the next action or goal. Winikoff et al. [103] build on these algorithms the
concept of valuings (i.e., positive or negative effect toward the action) to explain
the preferences of the agent’s options. Broekens et al. [20] evaluate explanation
generation algorithms, concluding that different agents actions need different
explanation algorithms.

Other studies considered the two other phases from the perspective of the
explainee. Yan et al. [108] use multiple levels of abstraction to generate explana-
tions that are suitable for developers, designers, and end-users. The explanation
for end-users is also discussed in [66]. Expanding these two phases, a subset of
studies has investigated dialogue or argumentation in BDI agents to communi-
cate the explanations. Dennis et al. [32] present explanations as dialogue, where
agents or human participants can interact with and interrogate another agent to
understand the divergences between what has happened and what is expected.
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Panisson et al. [78] use an argumentation approach, where agents can general-
ize beliefs by evaluating accepted arguments and then explaining those beliefs
in terms of arguments that support them. Similarly, in [71], the reason for the
agent’s actions is explained by arguments that led to that decision. Explanations
can also be exchanged among agents themselves [26,76] referring to inter-agent
explainability [11].

We have found few studies that have connections to the explanation in the
context of organizations. In [3], agents exchange explanations for collaborative
workflows. In [47], the agents’ explanations are provided in the context of collab-
oration in human-agent teamwork. Langley [58] uses the concept of an explain-
able agent, referred to as the justified agent, and defined as having the ability to
explain one’s activities in terms of norms. Other studies have explored the jus-
tification for norm compliance or deviation [12,62]. A justification explains why
a decision is good, but it may not give an explanation of the actual decision-
making process [14]. Organization is also cited not for its explainability but as a
means to regulate the explanation process in MAS by the agents. For example,
accountability in organizations [9] enables agents to provide an account of what
happened. Explainability supports accountability in explaining and identifying
who is accountable in complex situations or where no one is (or feels) account-
able for a mistake [57]. Explainability combined with accountability supports
the recovery from failure at the system level [8].

Although rich, the literature about XAI in MAS does not provide any study
that directly addresses the explainability of organizations in MAS.

2.2 Explainability of Organizations in Social Sciences

Here, we provide insights from the social sciences on organizations. We focus on
the aspects that are relevant to the explainability of organizations.

When studying how individuals interact in a society, sociology focuses on
informal and implicit organizations that emphasize how the collective and social
groups behave. These studies have identified that people explain the behavior
of the group differently depending on how the group is constituted [75]. For ag-
gregate groups of unrelated individuals (e.g., shoppers in a department store),
explanations tend to appeal to causal history reasons, such as situational factors
(e.g., a sale). In contrast, for groups of jointly acting individuals (e.g., friends
shopping together), explanations tend to appeal to intentional reasons that re-
fer to shared desires and goals (e.g., desire to meet together). This aligns with
earlier work by Kass and Leake [55], who distinguish intentional explanations
from social explanations that account for behavior without attributing explicit
intentions. Following Searle’s analysis of social reality [93], collective intention-
ality cannot be reduced to individual intentionality, and when constituting an
institution, institutional phenomena cannot be fully explained by reference to
explicit rules, norms, or decision procedures alone. Rather, humans evolve a set
of dispositions that are sensitive to the rule structure. The dispositions explain
the behavior, and the dispositions are explained by the system of rules.
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When studying formal and explicit organizations [24], we can highlight works
in organizational theory [67,92] that deals with the structures and operations of
formal social organizations. Two global explanations of the organization can
be considered [67]. One that explains its emergence as a necessary response to
changes in the environment of the organization, while the other explains “strate-
gical” changes when managers follow new ideas and objectives about how to
manage. From members of the organization, we can distinguish other comple-
mentary types of explanations [95]: (i) personal motivation (e.g., explanation
of “why do you keep (or take) this job?”), and (ii) organizational goals (e.g.,
explanation of “why do you make this particular investment decision?”). The
organization can be understood by the organization knowledge transfer between
people in the same organization or from different organizations [99].

Note that explanations in settings with an explicit organization tend to refer
to organizational knowledge in terms of goals, decisions, roles, and other ele-
ments, while explanations in settings with an implicit organization tend to refer
to the causal history or evolution of the organization.

2.3 Synthesis

From the literature, we identify that explainability has various aspects. More
broadly, explainability is a process of generating, communicating, and receiving
explanations about something by providing reasons or context. Explanation al-
gorithms can generate different types of explanations, aimed at explainees of dif-
ferent types (e.g., humans or agents) or playing different roles (e.g., stakeholder,
regulator, designer). These explanations range from individual to collective and
organizational, and demand various levels of abstractions. Explanations can of-
ten be generated by composing partial explanations originating from different
entities and aspects. Explainability can be supported by elements incorporated
at the design time, i.e., explainability by design.

In the context of explaining organizations, systems can be engineered so that
organizational concepts and organizational events are explicitly represented to
facilitate explanation. This approach resonates with proposals to make account-
ability a first-class design abstraction that can make organizational structures
and processes traceable and justified.

3 Perspectives on Organizations Through the Lens of
Explainability

In this section, we first revisit the classification of organizations in the literature
from the point of view of explainability (Section 3.1). Next, we detail what can
be explained in an organization (Section 3.2) and then the different views on
explaining organizations (Section 3.3).
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3.1 Analysis of the Organizations Grid

Here, we use the classification of organizations (i.e., from agent- to organization-
centered and organization unawareness to awareness) proposed in MAS [16], to
present, in the following subsections, different views on explaining organizations
in light of the literature on explainability. The possible organizations in the MAS
domain that ground our perspectives on explaining organizations are:

– Emergent Organization: Organizations are the result of the collective emer-
gent behavior of agents interacting in a shared and dynamic environment.
These agents are unaware of the organization that they indirectly build from
their individual behaviors. Examples are studies in swarm-based and self-
organization systems, e.g., ant colonies [36].

– Agent-Centered Organization: Organizations are built from patterns of coop-
eration in a bottom-up process in which agents are aware of some collective
behavior from a local and maybe inconsistent point of view. Examples are
studies on social mechanisms within agents, e.g., social reasoning [94], social
commitments [54,96]).

– Designed Organization: Organizations are specified by an external designer
through an organization specification that is hard-coded into the agents, i.e.,
agents are not able to represent and reason about the organization (organiza-
tions are design models used to develop agents). Examples are studies done
in the field of Agent-Oriented Software Engineering [13], e.g., GAIA [106],
INGENIAS [80].

– Organization-Centered Organization: Organizations are designed by an ex-
ternal designer or the participating agents of the system themselves through
an organization specification that is also accessible to the agents. Being ac-
cessible enables agents to reason about the organization, to use the specifi-
cation to decide how to cooperate with other agents, or to adapt and design
the organization specification at runtime (e.g., [35,53]). Examples are stud-
ies done in the field of MAS Organization-Oriented Programming [84], e.g.,
MOISE [52], Opera [5].

In the next section, we examine in detail the elements that can be explained
in the organization.

3.2 Organization Facets

Having the global analysis of organizations in MAS, let us now consider what
can explain and be explained in an organization. The objects of explanation
can be classified according to two organization facets: organization abstractions
denote concepts that define an organization and development constructs denote
artifacts produced along the development lifecycle phases of an organization.

Organization Abstractions The organization abstractions are used to de-
scribe the collective activity of the organization. Given the organization concepts
studied in the literature (e.g., [31,42,61,52,87]), here we structure them into four
main concepts: purpose, structure, function, and regulation.
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Fig. 1. Explainable aspects in an MAS organization. Each concept of organization
abstractions (i.e., purpose, structure, function, and regulation) participates in each
definition of development constructs (i.e., requirement, specification, and state).

– The organization purpose brings agents to work together and guides them
toward achieving this purpose. Organization purposes may include common
objectives, organizational goals, and organizational values [18] that the or-
ganization wants to achieve.

– The organization structure corresponds to structures similar to those in hu-
man organizations, such as departments, positions, and their interrelations.
The organization structure defines a structured pattern of behavior that en-
hances the coordination of agent activities [100] may assume different forms.
Generally, the organization’s structure is influenced by the type of coordina-
tion in the system (i.e., market, network, or hierarchy) [33]. The structure can
be subdivided into groups and subgroups. Each group can be composed of
roles that denote the position that individual agents can occupy in the struc-
ture of an organization. Typically, roles are related to each other through
relationships that allow building the social and interaction network in an
organization.

– The organization function defines the functioning of the organization, for in-
stance, the specification of global plans, policies to allocate tasks to agents,
the coordination to execute a plan, and the quality (time consumption, re-
sources usage, etc.) of a plan.

– The organization regulation comprises all constraints, norms, duties, sanc-
tions, etc., that are used to govern the autonomy of the agents with respect
to their structuring and coordination of activities. Three fundamental types
of regulations are usually defined in MAS [15,51,65]. Constitutive norms
make the link from the environment and agents to construct the social real-
ity [93] in the organization. Regulative norms govern the behavior of agents
by defining the obligations, permissions, and prohibitions in performing an
action or achieving a state [81]. When a regulative norm is unfulfilled, it is



8 E. Yan et al.

possible to sanction by specifying the consequence for unfulfillment [73] or
to provide an account of what happened [9].

Organization Development Constructs The organization development con-
structs relate to the phases of the organization development life cycle.

– The organization requirement is the result of the analysis phase, defining a
set of functional requirements (e.g., the organization must allocate at least
one agent to monitor critical system alerts) and non-functional requirements
(e.g., the organization must comply with the sustainability regulations).

– The organization specification is the result of the design phase, defining ex-
plicitly what is expected from and what is enforced on the agents in an
organization by considering the organization requirements. The organiza-
tion specification is given as a top-down approach to coordinate and govern
the behavior of the agents in an organization.

– The organization state is the instance of the organization specification pro-
duced in the execution phase, given an organization specification and behav-
ior of the agents.

3.3 Views on Explaining Organizations

Having presented the classifications of the organizations and the different ele-
ments that can be explained in an organization, we now complete the discussion
about the different views on explaining organizations that are presented in Fig-
ure 2. There are different explainer entities that can explain the organization:
they can be designer or observer (depending on the explainer’s role) and have
an external or internal point of view.

Explanation from an Emergent Organization View In this view (Fig-
ure 2(a)), organizations only exist as observable emergent bottom-up phenomena
that can be explained by some external observer entity. Observers can explain
the observed organization state from the patterns of behavior of the agents, in
terms of the purpose, structure, function, and regulation.

Explanation from an Agent-Centered Organization View In this view
(Figure 2(b)), explanations can be produced by one or more external or internal
observer entities. External observer entities may explain the organization state
based on their observation of the global state of the collective behavior, from
which they can infer some organization (e.g., the purpose from the common goals
or the function and regulation from the regular cooperation patterns). Internal
entities in the organization are able to provide explanations of their internal
and local representation of the collective behavior, based on their internal ob-
servation and participation in the organization. For instance, explanations can
refer to the agents’ social mechanisms to infer the local representation of the
organization (e.g., explain the agent’s internal organization structure in terms
of the agent’s social network dependencies). Explanations are subjective to the
entities, possibly inconsistent with what the other entities provide, due to the
locality and absence of a global and unique representation.
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Fig. 2. Views on explaining organizations based on the classification of organizations,
adapted from [16].

Explanation from a Designed-Organization View In this view (Figure 2(c)),
explanations can be produced by an external observer entity or an external de-
signer entity. Besides the current state of the observed organization, the external
designer can provide explanations of the organization requirements that led to
the design of the organization specification. In the case in which a designer and
an observer are the same entity, they can compare the organization specification
and state to explain what is designed and what is observed.

Explanation from an Organization-Centered Organization View In this
view (Figure 2(d)), explanations are produced by an external observer entity,
the designer of the organization specification, and by the participating entities
in the organization that can reason about the organization. This view offers
the most complete possible set of explanations about the organization including
the largest possible types of explainer entities. These explanations may differ
from one another since they may emphasize distinct aspects of the organiza-
tion. External designer and observer entities can provide explanations about the
specification and state of the organization, respectively. Internal designer and
observer entities can also provide explanations about the specification and state
of the organization, but they are constrained to their observability. The designer
and observer may be the same entity, who can use both the organization specifi-
cation and state to explain. Participants of the organization may have access to
the organization specification and state of the organization, explaining the orga-
nization from an internal point of view. They can thus play the role of observer
or designer in addition to participating in the organization.



10 E. Yan et al.

4 Explaining Organizations

Given the different perspectives on explaining organizations, we go into the de-
tails of how we can share those explanations in MAS. We discuss the possible
explanation questions that can be asked (Section 4.1) in explaining organizations
from possible explainers (Section 4.2) to possible explainees (Section 4.3).

4.1 Explanation

A central aspect in the explanation is the ability to provide reasons and context
to the questions that the explainee has asked [64]. Questions that have been stud-
ied, e.g., offer justifications [25] (i.e., why questions), provide transparency [83]
(i.e., what and how questions), or are contrastive [64,69] (i.e., what if and why
not). Here, we illustrate some of these questions by explaining the organization,
which can cover the organization facets defined in Section 3.2.
– What : questions about the aspects of the organization, such as the function

defined in the organization specification (e.g., “What is the role allocation?
What are the obligations of this task?”), the organization state or evolu-
tion (e.g., “What happened in the organization? What is the current role
allocation?”).

– What If : counterfactual questions about alternatives, such as alternatives in
changing the organization specification (e.g., “What if we reassign this role?
What if this norm were relaxed?”).

– Why : causal or justificative questions about the aspects of the organization
(e.g., “Why did this group make that decision? Why was this agent sanc-
tioned?”).

– Why Not : questions about unexpected states (e.g., “Why did the group not
follow the norms?”) or misalignment with the specification and state of the
organization (e.g., “Why was this plan not adopted?”).

– How : procedural or prescriptive questions about, for instance, the function
of the organization (e.g., “How to achieve this organization goal? How can
one join this organization?”).

Note that there are different possible ways and algorithms to generate the
explanations to these questions. For instance, explanations may refer to the as-
pects in the organization requirement, specification, or state, on the temporal
evolution and history of these aspects, the entities that operate in the organi-
zation, or the knowledge and personal motivations of the explainer (in case of
humans or agents). Explanations also depend on the role and expectations of
the explainees.

4.2 Explainer

The explainer is the entity that provides explanations. In Section 3, we stated
that the explainer can be an observer or designer, and an external or internal
entity of the organization. Considering the MAS as a Socio-Technical System,
we can generalize the explainer as humans, components, or agents that provide
explanations of the organization.
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Humans In all views presented in Figure 2, humans playing different roles can
be the explainer entity in the explanation of an organization.

In the one hand, stakeholders involved in the development of the organization
in MAS can explain their choices. Domain experts may explain the functional
and non-functional requirements in constraining the design and implementa-
tion of the organization. Regulators may explain the legal, moral, or ethical
functional and non-functional requirements that led to define the organization
requirements. Designers may explain the requirements and architectural choices
that led to the design of the organization specification. Developers may explain
the settings and implementation choices that led to the implementation of the
organization specification (as per [22]).

In the other hand, end-users may observe the organization state or design
the organization specification and explain their requirements, preferences, or
constraints, thereby clarifying the expectations against which organizational be-
havior should be interpreted and accountable.

Agents Individual agents participating in the organization can also provide ex-
planations. However, explanations from an individual agent are influenced by
their intentionality and present a form of subjectivity. From an organizational
perspective, explanations also vary depending on the explainer’s role, position, or
relationship in the structure. For instance, operator agents may have only partial
access to the state of the organization. Their explanations may tend to empha-
size particular aspects of sub-goals and sub-tasks (e.g., how is the process for this
task) that contribute to the overall organizational goals. Conversely, director or
manager agents may produce a comprehensive explanation that appeals to orga-
nizational objectives, structure, or functions (e.g., what are the plans to achieve
that organization goal). Regulator agents may provide explanations referring to
the regulations (e.g., why this norm is enforced) and to decisions in managing
the regulations (e.g., why a sanction is applied). Agents may also produce ex-
planations about the accountability of something in the organization. They may
justify and identify the accountable agent. Agents external to the organization,
on the other hand, do not have full access to the organization. They may justify
their choice for the organization based on their external observation.

Beyond individual agents, one can also consider collectives of agents as the
explainer of explanations. In this case, the explanation is social and can be
produced from the result of explanations of individuals in the collective (e.g., by
collaboration, argumentation, or aggregation), taking into account the collective
goals, intentions, plans, etc. For example, a team or department might provide
a joint explanation of a collective decision.

Components We may also consider dedicated components (i.e., the technical
means used to create and manage explanations) can be designed to produce ex-
planations of the organization. The explanation depends on the function held
and algorithm implemented on these components. They can function as a de-
signer component by producing explanations about the algorithms for designing
the organization, an observer component by producing explanations about the
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algorithms for observing and producing explanations (e.g., they may encode, ag-
gregate, or reinterpret the observation or explanations from the organization),
or an organization component by producing explanations about the algorithms
that contribute to the structure and function of the organization. This may raise
questions about responsibility (e.g., who is accountable for the content of these
mediated explanations), alignment (e.g., how faithfully they reflect the orga-
nizational rationale), and security (e.g., vulnerability to attacks affecting the
integrity of the explanation).

4.3 Explainee

The explainee refers to the entity that receives the explanation. Usually, the
explainee can also initiate the request for explanation and later receive the ex-
planation from the explainer entity. The explainee should be considered in the
generation of the explanation because the content and the vocabulary used may
change. Here, we only consider two global categories of explainees out of the
three considered in the previous section: humans and agents. Components are
not taken into account here, as they are passive entities.

Humans Different stakeholders have been explored in receiving explanations
based on their needs [57], here we provide some examples.

Explanations can be produced to end-users who may want a better under-
standing of the organization to increase their trust before joining it. This is espe-
cially relevant in Human–AI Systems [72] and Socio-Technical Systems [10,97],
where the human interacts within the system and needs to understand, for in-
stance, why the organization behaves in a certain way and how certain decisions
are taken.

Explanations can aim at stakeholders in the development of MAS from an
engineering perspective [108]. Developers can exploit explanations to debug and
identify runtime failures [4,101], as proposed in [50], where debugging refers to
explaining why a behavior is produced. Designers and software architects can
use explanations to validate the MAS behavior in accordance with the system re-
quirements [6,23,90] and to check the requirements in an Agile Methodology [60].
Domain experts are interested in the system functionalities rather than technical
details or design and architectural choices.

In addition, explanations can be produced to regulators, who are responsible
for improving legal certainty and facilitating the assessments of: legal regulation
compliance (e.g., to GDPR or AI Act and contributing to initiatives such as the
EUSAiR project6), responsible and accountable parties [9], moral and ethical
standards [40], the fairness of organizations’ structure [91] and function [28],
and the transparency and trustworthiness of the organization [44].

Agents Explanations can also be addressed to agents themselves [76]. In the
context of organizations, explanations can be seen as organizational knowledge
6 EU Regulatory Sandboxes for AI (EUSAiR) project: https://eusair-project.eu/

https://eusair-project.eu/


Perspectives on the Explanation of Organizations in Multi-Agent Systems 13

transfer [99], but explanations go beyond the mere transmission of knowledge by
providing reasons and causes, and not just facts.

We distinguish the cases in which agents are external or participants in the
organization. For participant agents, the explanation is useful, for instance, to
clarify the how and why of the organizational dynamics for the purpose of com-
pleting the tasks, better collaboration, identifying inconsistencies, etc. For in-
stance, the explanation can be produced by operators to managers, explaining
how they have completed or why they have not completed their task; or from
managers to operators, explaining what are the plans to achieve certain organi-
zational goals or why certain organizational values are important.

For agents external to the organization, explanations are useful, for instance,
when agents are considering entering the organization in open MAS [31]. They
may first require some explanations about the functioning of the organization
before joining. For instance, external agents that the organization is offering the
service to or governing their behavior can request explanations from the organi-
zation to better understand their functions (e.g., how the production flow of the
product is defined). In all these cases, explanations may need to be selectively
constrained by confidentiality, security, or strategic considerations.

Explanations can also be addressed to collective groups, either within (e.g.,
a department, project team, or committee) or outside (e.g., user communities
or external stakeholders) the organization. Explanations can be communicated
or broadcast through shared channels, such as official documents, reports, dash-
boards, or public announcements, so that multiple recipients can align their
understanding of the organization’s behavior and decisions.

4.4 Remarks

All the previous classifications of explainer and explainee produce a quite large
set of types of exchange of explanations for an organization (e.g., human-agent,
human-component, agent-agent explanations). When considering humans as the
explainer, a challenge is to make the agent able to interpret and react to the
explanation. This could be integrated with the new possibilities offered by Large
Language Models (LLM)-based agents and MAS [63]. When considering the
agent as explainer and explainee, agents should be able to generate, communi-
cate, receive, interpret, and react to explanations. This is the direction pushed
in the inter-agent explainability [11] research line. Organization is essential when
considering multiple agents interacting and organizing their activities.



14 E. Yan et al.

5 Discussion

Given the rich perspectives identified in this work, one important challenge con-
sists of engineering explanations of organizations in practice, realizing explainable
organizations. We argue that using only explainable agents or dedicated compo-
nents is not enough. Depending on the perspective of the organization in MAS
and the engineering requirements for explainability, it is necessary to design dif-
ferent modules to integrate the ability to explain the organization into agents or
dedicated components.

An important point to be considered is selecting the appropriate vocabulary
in generating the explanation of the organization. The vocabulary can directly
refer to the organization facets in organization-centered perspectives. Having ex-
plicitly designed and represented the organization concepts (e.g., [39,29,79,43])
in the organization model can support the explanation of the organization by
design. Without explicit organizational concepts, additional efforts should be
made in generating post-hoc [86] explanations of the organization. From an agent-
centered organization perspective, agents can explain their organized behavior in
terms of social dependencies, social networks, and relationships. From an emer-
gent organization perspective, the explanation is inferred from the observation.
We can also envision that, since the work in explainability based on the BDI
model has a solid foundation in the literature, one could exploit these founda-
tions by mapping and providing explanations about the organization dynamics
in terms of the beliefs, desires, and intentions of the organization.

It is also important that the explainee entity, after receiving the explanation,
is able to understand and interpret the explanation in order to react accordingly.
Complementary to the vocabulary is the level of detail of the explanation based
on the explainee [108]. Agents require technical and machinery explanations
that are easy to encode [11]. Developers require explanations that align with
the technology used to develop the organization. Designers require explanations
that can reflect the design principles and architecture adopted in developing
the organization. Domain experts require higher-level explanations that can be
compared with the system’s functional and non-functional requirements. Finally,
regulators require explanations about regulations that can then be compared to
legal regulations.

Another challenge is to be able to identify and explain the cause of certain
states of the organization. The explanation of the causes varies from the explainer
entity. For instance, humans and agents do not give complete explanations that
cover all factors, but they select relevant factors and present those [68]. In these
cases, the explanation may not be accurate and may be influenced by their
mental state. However, components can provide an objective explanation, but
they are based on the explanation algorithms that have been deployed in the
component. Because the cause is relative to many complex factors that shape
the organization, sometimes it is difficult to design explanation algorithms that
would cover all these factors.
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6 Conclusion

We discussed different perspectives in explaining organizations in MAS. We
analyzed the facets that can be explained in organizations in MAS and the
different views in explaining the organization based on the organization’s grid
in MAS. Finally, we analyzed the possible ways of explaining organizations,
considering the possible explanation questions, explainers, and explainees.

All these perspectives push into an intensive research direction on explaining
organizations and aid in identifying the means to achieve explainable organiza-
tions. In systems without explanation, all the reasons and context underlying or-
ganizational decisions remain opaque; humans and agents are not able to request
and receive explanations. By adding explanation capabilities, we not only sup-
port trust, understanding, traceability, transparency, and other desirable prop-
erties provided by explainability, but also enhance coordination, collaboration,
and governance in the organizations. Moreover, explanations of the organization
can be integrated within several research lines in MAS organization, supporting,
for instance, accountability [9], reorganization [53], regulation management [111],
and regulation adaptation [110].

As future work, we aim to propose and devise explainability of MAS, taking
into account the explanation of individual agents, their interactions, the envi-
ronment, and the organization, as we discussed in [109].
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