Navigating the Multi-Agent Future

Expert Perspectives
on Human-Agent
Interaction and the
Internet of Agents




To effectively harness
the power of
multi-agent systems,
this white paper
presents key findings
and actionable
iInsights drawn from
leading industry and
academic experts on
the future of human
agent interaction.
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EXECUTIVE
SUMMARY
THESHIRTING
LANDSCAPE OF
WORK AND
INTERACTION

The Internet of Agents and multi-
agent systems (MAS) are poised to
fundamentally reshape work and
human-computer interaction. This
white paper, drawing on insights
from leading experts in the field of
artificial intelligence, highlights the
critical need for new design
paradigms that meet the challenge
of multi-agent environments.

Key findings emphasize that robust
trust, achieved through
transparency and user control, is
paramount. Humans will increasingly
transition from task executors to
orchestrators and trainers of agent
ecosystems. This necessitates a
significant design adjustment to
manage complexity and foster
effective collaboration.

Successfully navigating the multi-
agent future demands a strategic,
human-centric approach to MAS
design and a holistic view of trust.
Organizations must prepare for a
new era of collaborative intelligence,
where the ability to effectively
shepherd intelligent agent
workforces will be a key
differentiator.
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THE DAWN OF COLLECTIVE INTELLIGENCE:

AGNTCY HAX PROJECT

For the purpose of this white paper, multi-agent systems (MAS) refer to ecosystems of

multiple autonomous, intelligent entities (agents) that interact with each other, their
environment, and human users to achieve individual or collective goals. These agents can
possess specialized capabilities, learn from their experiences, and coordinate their actions to

tackle complex tasks that would be difficult or impossible for a single entity to manage.

The Internet of Agents (IoA) extends this concept, envisioning a broader, interconnected
network where diverse agents, potentially owned and operated by different entities, can

discover, communicate, and collaborate across various platforms and domains. This paradigm
implies a decentralized, dynamic, and highly interoperable digital ecosystem where agents act
on behalf of users or organizations, engaging in sophisticated negotiations, resource sharing,

and collective problem-solving.

The power of MAS and the I0A lies in their potential for emergent behavior, scalability, and the
ability to handle distributed, complex, and often unpredictable tasks. However, this very power
also introduces significant challenges in ensuring these systems are trustworthy, controllable,

and effectively aligned with human objectives.

A look into the future...
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This white paper aims to illuminate this path forward. It
synthesizes key findings, emerging trends, and
actionable insights derived from a comprehensive series
of interviews with leading experts from diverse
backgrounds, including academia (Mila - Quebec Artificial
Intelligence Institute, MIT Computer Science and
Artificial Intelligence Laboratory, University of
Cambridge Supply Chain Al Lab, Arizona State
University, University of Nottingham) and industry
(OpenAl, NVIDIA, Meta Langchain, Salesforce, Google).

The objective is to provide a foundational understanding

U ND ERSTAN DIN G and strategic guidance for Human Computer Interaction

(HCI) practitioners, designers, product leaders, and

WHATlS TO COM E strategists seeking to:

* Develop effective mental models for human interaction
with multi-agent systems.

* |dentify core principles for building user trust in agentic
solutions.

* Explore innovative UI/UX paradigms suited for the
complexity of MAS.

+ Understand the evolving role of humans in an
increasingly agent-driven world.

* Anticipate the ethical considerations and operational
risks inherent in these new technologies.
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KEY FINDINGS

Transparency and explainability are non-negotiable

Users, especially in enterprise settings, demand visibility
into agent decision-making processes. Mechanisms like
"chain-of-thought" displays, citation of sources,
progress indicators, and clear visual cues for agent
activity are crucial but this must be surfaced according
to user skillset/comfort.

Augmentation, not replacement

The consensus leans towards agents augmenting human
capabilities rather than outright replacing human
workers. Humans will increasingly manage, supervise,
and train agents.

The agent as provocateur and catalyst for human
reflection

The most transformative role for agents may not be as
flawless executors of tasks but may evolve in specific
use cases where creativity is required, to provocateurs
that deliberately introduce ambiguity, challenge
assumptions, and even induce productive discomfort.
This reframes agent design from a purely efficiency-
driven model to one focused on enhancing human
creativity, critical thinking, and self-reflection. For use
cases where creativity is required, developers will
design for "uncanny" or "ambiguous" interactions that
spark insight rather than just provide answers. This could
revolutionize fields like R&D and strategic planning.

The "animacy spectrum” and relational ethics

As agents become more personalized and capable of
complex, long-term interactions, users will inevitably
form relationships with them. This moves beyond
functional trust to relational trust. Consideration for

the emotional and ethical dimensions of long-term
human-agent relationships is important. This includes
defining agent "loyalty" (to the user, the creator, other
agents, organizations). As development in embodied Al
progresses, agents will operate in the real world and
societal rules and roles will become necessary to define.

The inevitability of "unintended consequences" and
designing for resilience

Unintended negative consequences from MAS are not a
matter of "if" but "when. Incorporating "circuit breakers,"
robust monitoring for emergent negative behaviors, and
clear protocols for human intervention and system-wide
shutdowns is important.
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To unlock the full
potential of multi-
agent systems,
human-computer
iInteraction must adapt
and innovate,
addressing the unique
complexities of
managing, trusting,
and collaborating with
distributed,
autonomous
intelligence.
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Users desire control and transparency, but their
ability to understand and effectively intervene in
complex Al processes can be limited.

Focus on outcomes, not process. Transparency is
necessary however, for certain tasks, prioritize
delivering reliable results over detailed process
transparency. Users may not need to see every step if
they trust the outcome. Design systems that adjust the
level of explanation based on user expertise. Novices
can get high-level summaries; experts get detailed
technical justifications. We have strived to establish a
framework for the level of transparency required.

RESHAP'NG THE Pl]cease r_evievv our HAX component library for further
FUTURE OF information.
H U M AN AG E N T Trust is not built through individual interactions

INTERACTION alone, but through a complex interplay of factors
including time, that spans the entire system.

Establish clear accountability by defining agent
responsibility and surface this to the user to ensure that
there are mechanisms for holding agents accountable.
Design mechanisms that allow users to understand the
limitations and possibilities of agents in MAS.

As agent autonomy grows, establish
communication protocols and data access rights.

Define clear communication protocols that allow agents
to exchange information, coordinate their actions, and
access data. Give users control over these elements.
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RESHAPING THE
FUTURE OF
HUMAN AGENT
INTERACTION

Al should be viewed as a cognitive prosthetic,
augmenting human abilities rather than replacing
them.

Focus on tasks that humans find difficult or tedious.
Delegate tasks to Al that are data-intensive, repetitive,
or require specialized knowledge versus tasks that
require a user’s specialized skillset and knowledge.

Security is paramount.

Agents need to be able to authenticate themselves to
other agents, and they need to be able to protect user
data from unauthorized access or disclosure.

While aiming for natural interactions is the current
trend, it can be a trap. Overly human-like Al can
create unrealistic expectations and erode trust
when the Al inevitably falls short.

A human-like tone is not always necessary. Prioritize
functionality over mimicry. Focus on the Al's ability to
solve problems effectively, even if it means sacrificing
some degree of naturalness.
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EMERGING
TRENDS

As organizations
begin crossing the
threshold from tool
use to collaboration,
new patterns of
human-agent
interaction emerge.
These trends reveal
both the current state
of practice and
glimpses of what
becomes possible
beyond the inflection
point.

Hyper-specialized agent guilds with
dynamic orchestration

Enterprises are moving beyond simple
agent teams to construct guilds of
hyper-specialized agents, each
possessing deep, fine-tuned expertise in
narrow domains. Dynamic orchestration
layers intelligently assemble and
reconfigure these specialized agent
teams on-the-fly based on specific task
requirements. While still operating largely
below the inflection point, these patterns
lay groundwork for future collaboration.

Agentic inboxes and asynchronous
enterprise workflows

The concept of the agentic inbox,
signifies a shift towards sophisticated
asynchronous delegation where complex,
multi-stage enterprise processes (e.g.,
end-to-end procurement, compliance
verification, deep market research) are
offloaded to MAS. Employees interact
with these systems much like an
advanced email or task management
system, initiating complex requests and
receiving consolidated results, updates,
or escalations without needing to monitor
every intermediate step. This frees up
human capital for higher-value strategic
work and oversight, fundamentally
altering daily operational rhythms.
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EMERGING
TRENDS

Cross-organizational agent
collaboration and standardized
handshake protocols:

While challenging, experts allude to the
future necessity of secure and
standardized cross-organizational agent
collaboration. This involves developing
handshake protocols or leveraging
trusted third-party platforms that allow
agents from different companies (e.g., a
supplier's agent interacting with a buyer's
agent) to securely exchange information,
negotiate, and coordinate actions. This
could revolutionize B2B interactions,
automating complex multi-party
workflows like global trade, joint R&D, or
crisis response. The development of
industry-specific data exchange
standards and agent interaction protocols
will be crucial enablers for this trend,
potentially leading to "agent
marketplaces" or federated agent
networks.

Explainable agency - moving beyond
black box reasoning

While Explainable Al (XAl) has focused on
model internals, the trend in MAS is
towards "explainable agency." This
means agents are being designed not
just to provide an output, but to
articulate why they chose a particular
strategy, why they collaborated with
specific agents, and how their collective
actions led to the outcome. This involves
more than just a chain-of-thought; it's
about explaining the orchestration and
collaborative reasoning. This is vital for
debugging complex MAS, building
deeper user trust (especially with non-
technical stakeholders), and ensuring
that the system's overall behavior aligns
with enterprise goals and values.
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EMERGING
TRENDS

Agents as ethical sentinels and
compliance monitors

Beyond just executing tasks, there's an
emerging trend to deploy specialized
agents as ethical sentinels or continuous
compliance monitors within enterprise
workflows. These agents would be
trained on company policies, industry
regulations, and ethical guidelines,
proactively flagging potential breaches,
biases in decision-making by other
agents or humans, or deviations from
best practices. Instead of relying solely
on post-hoc audits, these agents
provide real-time ethical and compliance
oversight, potentially reducing risk and
ensuring responsible Al deployment.

Enterprise-grade "trust stacks":
multi-layered verification and control

Enterprises are building comprehensive
trust stacks. This goes beyond simple
Ul transparency to include:

» Confidence-based escalation
architectures: Agents self-evaluate
confidence scores, automatically
escalating to human experts or flagging
outputs for review when thresholds are
breached.

+ Granular audit trails and verifiable citations:
Every significant agent action, data source
accessed (especially for Retrieval-
Augmented Generative systems) and
decision point is logged and citable,
allowing for deep post-hoc analysis and
accountability.

* Integrated "checker agents": The idea of
pairing maker agents with dedicated
"checker" or critique agents within the
MAS to internally validate work before it
reaches a human is becoming an
operational best practice.
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VALUABLE
INSIGHTS
FOR HUMAN
AGENT
INTERACTION

Extensive research into the evolving
dynamics of human-agent interaction has
illuminated the need for a structured
approach to ensure effective and
trustworthy collaboration within the
burgeoning Internet of Agents (IoA). This
white paper presents findings that have led
to the identification of five core principles,
serving as the foundation for the AGNTCY
HAX project, which are Control, Clarity,
Recovery, Collaboration, and Traceability.
These principles are designed to guide
developers and designers in creating
agentic interfaces that prioritize user
empowerment, transparency, and
resilience, ultimately fostering greater
adoption and trust in agent-driven systems.
In the following pages, we will outline
valuable insights and ideas for human-
agent interaction that align with these
principles.

Each principle addresses a critical aspect of
human-agent interaction. Control
empowers users by allowing them to set
the rules and boundaries for agent
behavior. Clarity ensures that agents'
reasoning and decision-making processes
are transparent and understandable.
Recovery focuses on providing
mechanisms for users to easily correct and
learn from agent mistakes. Collaboration
supports seamless turn-taking, negotiation,
and co-editing between humans and
agents. Finally, Traceability enables users
to audit, debug, and learn from agent
behavior over time. Together, these
principles form a comprehensive
framework for designing responsible and
scalable human-agent collaboration
experiences within the |0A.
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C O NTRO L Cultivating felt trust and designing for non-cognitive
engagement

The principle of Control extends beyond simply setting
rules; it's about fostering a sense of "felt trust" in
human-agent interactions. This acknowledges that trust
isn't solely based on rational assessments of an agent's
competence and explainability. It also stems from
embodied, emotional, and sometimes even ambiguous
interactions. To cultivate this felt trust, users need
intuitive control over agent behavior, allowing them to
shape and refine agents in ways that align with their own
values and expectations.

» Agent training and refinement interfaces: Intuitive tools for
users (even non-technical ones) to provide feedback,
correct errors, and iteratively train and shape the behavior
of individual agents and the collective.

* Managing emergent behavior: Tools to help users
understand and potentially guide the unpredictable,
emergent properties that arise from complex agent
interactions.

CLARITY

The nuance of transparency: from glass box to
strategic reveal

While transparency is crucial for trust, radical
transparency (showing every agent sub-task) can lead
to cognitive overload. The innovation lies in designing
for "strategic reveal" - providing the right information at
the right time to the right user, tailored to their context
and expertise.

« Contextual xxplainability: Explanations should adapt to the
user's current task and information needs, rather than being
a static dump of agent logs.

» Confidence-driven disclosure: The level of detail exposed
could be inversely proportional to the system's confidence
or the user's established trust in a particular agent or
workflow.

« Surfacing "why," not just "what": Focus on explaining the
rationale behind agent strategies and collaborations,
especially when unexpected, rather than just listing actions.

VALUABLE
INSIGHTS
FOR HUMAN
AGENT
INTERACTION
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RE c OVERY Designing for the unpredictable
Complex MAS will inevitably exhibit emergent
behaviors - collective actions and outcomes that were

not explicitly programmed but arise from the
interactions of individual agents.

» Observatories for emergent phenomena: Designing
interfaces that don't just track pre-defined KPIs but act as
"observatories" to help humans detect, understand, and
potentially influence novel emergent patterns within the
I0A.

» Interfaces for nudging emergence: Exploring subtle
interaction mechanisms that allow humans to "nudge" or
"steer" emergent behaviors towards desirable outcomes,
rather than attempting to directly control them.

 Interfaces for relational repair: When trust is broken (e.g.,
an agent makes a significant error), pathways for relational
repair should go beyond simple error messages,
potentially involving guided reflection or collaborative
problem-solving with the agent.

COLLABORATION

"Symbiotic Interfaces": Blurring the Lines Between
Human and Agent Cognition

As agents become deeply personalized and context-
aware, the boundary between human thought and
agent processing could become increasingly blurred,
leading to symbiotic cognitive partnerships.

» Shared cognitive spaces: Design digital environments
where human and agent knowledge, reasoning processes,
and goals are explicitly represented and can be
collaboratively manipulated.

Moments of discovery

Beyond solving defined problems, agents can surface
unexpected connections that lead to novel discoveries
and insights for users.

» Interfaces for playful exploration with agents: Design
interactions that encourage users to play with agent-
generated ideas or scenarios, fostering a more exploratory
and less goal-driven form of collaboration.

» Visualize weak signals and anomalous
connections: Highlight subtle, potentially significant patterns
or relationships identified by agents that human perception
might overlook.

VALUABLE
INSIGHTS
FOR HUMAN
AGENT
INTERACTION
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TR AC E ABI LITY Designing for orchestration and meta-work: beyond
singular interaction
Design must evolve from interfaces for using tools to
interfaces for orchestrating intelligent collectives. The
user's primary role will increasingly be that of a
shepherd of agent ecologies.

» Ecosystem checks: Visualizing the health, status, and
interactions of multiple agents simultaneously.

» Goal-oriented delegation Tools: Mechanisms that allow
users to define high-level objectives and delegate complex
tasks to agent teams, rather than micromanaging individual
agent actions.

VALUABLE
INSIGHTS
FOR HUMAN
AGENT
INTERACTION
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CHARTING THE
PATH FORWARD

For designers and human-computer
interaction (HCI) practitioners, the
multi-agent epoch presents both
profound challenges and exhilarating
opportunities. The role of design
expands significantly from interface
design to ecosystem design,
considering the interaction dynamics
of entire human-agent ecosystems.
This requires a systems-thinking
approach that recognizes agents not
as isolated tools but as potential
collaborators in complex workflows.

As agents become more
autonomous, design must be a
steadfast advocate for user control,
ethical alignment, and the mitigation
of unintended negative
consequences while enabling the
agency that makes these systems
valuable. Too much constraint keeps
organizations below the inflection
point; too little creates ungovernable
systems.

The path forward is one of
continuous learning, iterative
development, and responsible
innovation. The multi-agent future is
not a distant possibility, it's actively
being built today. Early adopters are
already experimenting with agent
teams, asynchronous delegation,
and collaborative problem-solving.
The organizations and designers
who master these new paradigms
will shape how humans and agents
collaborate for decades to come.

The path forward demands bold
thinking, ethical grounding, and
creative ambition.

Cisco Confidential



—Stshift

¢ ycisco

Cisco Confidential





