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1.Executive View:

Why Alin A&E Is About
Predictability, Not Automation

Architecture and engineering firms have invested heavily in digital
technologies overthe past decade. CAD platforms, Building Information
Modeling (BIM), and project management systems have transformed how
projects are designed, documented, and coordinated. Yet despite this digital
maturity, many firms continue to face familiar challenges: design rework,
coordination conflicts, delayed approvals, and fragmented information
across project teams.

- Theissueis nolongerthe absence of digital tools. Itis the
ability to convert growing volumes of project datainto
timely, coordinated action. As projects become more
complex, information moves across multiple disciplines,
stakeholders, and systems, making manual coordination
increasingly difficult.

Thisis where Artificial Intelligence (Al) delivers its greatest
value. Ratherthanreplacing architects or engineers, Al
strengthens project delivery by identifying risks earlier,
improving information flow, and supporting faster, more
consistent decision-making. Early adoptionis most
successful when Al complements existing design
workflows through documentintelligence, design
validation, and project coordination instead of
attempting to automate core design activities.

The next stage of this evolutionintroduces Al agents.
While predictive Al identifies potential issues, agents
execute predefined coordination tasks, such as routing
reviews, creating project actions, trackingissue
resolution, and maintaining audit trails. They represent the
transition from Predictive Coordination to Autonomous
Optimization while keeping professional design authority
firmly under human control.
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2.Rethinking Al for

Architecture & Engineering

Workflows

Discussions around Al in architecture and engineering often focus on
automation, creating concerns that technology will replace
professional expertise. In practice, successful Aladoption follows a
very different path.

Architecture and engineering depend on technical judgment,
regulatory compliance, creativity, and accountability. These
responsibilities remain with licensed professionals and cannot be
delegated to Al. Instead, Al creates value by improving how project
informationis organized, interpreted, and shared across teams.

Modern projects generate thousands of drawings, specifications,
RFls, revisions, site photographs, and coordinationrecords.
Reviewing and connecting thisinformation manually consumes
valuable engineering time and increases the likelihood of missed
dependencies or delayed decisions.

Al addresses these challenges by continuously analyzing project
information, identifying inconsistencies, highlighting missing
documentation, detecting coordinationrisks, and surfacing relevant
knowledge at the right stage of delivery. Rather than changing design
decisions, it enables design teams to make those decisions with
greater confidence and betterinformation.

Theresultis a shift fromreactive project management to proactive
coordination. Architects and engineers spend less time searching for
information and more time applying their expertise where it creates
the greatestvalue.

Human expertise therefore remains central throughout the project
lifecycle. Alagents expand Al's role in coordination, workflow routing,
and administrative execution, but not its authority. Design decisions
remain human-led at every stage.
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3.Allmplementation Use Cases for

Formost firms, effective Al adoption begins with targeted, low-risk initiatives that improve
existing workflows rather thanreplacing established systems. These practical applications deliver
measurable operational improvements while building organizational confidence for broader

adoption.

3.1Enhancing
Existing Design
and Project
Systems with
Intelligence

Existing tools
remain central to
project execution,
while Al provides
additional
decision support
that helpsteams
identify potential
issues earlierand
reduce avoidable
rework.

Most A&E firms already rely on CAD, BIM, and project management
platforms as the foundation of project delivery. Al extends the
capabilities of these systems by continuously analyzing project
information and surfacinginsights that would otherwise require
extensive manual review.

Typical applicationsinclude identifying incomplete design packages
beforeissue, highlightinginconsistencies across drawings,
detecting coordinationrisks between disciplines, and validating
documentation againstinternal quality standards. Instead of
replacing existing software, Al operates as anintelligence layer that
enhances visibility across design and delivery activities.

This approach enables organizations to improve project quality
without disrupting familiar workflows. Existing tools remain central to
project execution, while Al provides additional decision support that
helps teams identify potential issues earlierand reduce avoidable
rework.

Existing Design Systems + Al Intelligence Layer

Augmenting proven design foundations with Al to create smarter, adaptive, and impactful experiences
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3.2 Creating In many organizations, the fastest return oninvestment comes from
. focused Al applications designed to solve a specific operational

Purpose BUI|.t challenge. Rather thanimplementing broad enterprise platforms,

Tools for De8|gn firms develop targeted tools that improve individual design or

and Engineering project workflows.

Teams Examplesinclude automated drawing comparison tools,
constructability review applications, discipline-specific coordination
dashboards, and project risk visualization platforms. Each solution
addresses a clearly defined problem, making implementation faster
and adoption more straightforward.

Because these applications have a narrow scope, they provide clear
ownership, measurable outcomes, and minimal disruption to existing
processes. They also create valuable experience with Al, allowing
organizations to build confidence before expanding adoption across
additional business functions.

3.3 Extracting Drawings, specifications, technical reports, and historical project

Intelligence records contain valuable information that is often difficult to search
) orreuse efficiently. Altransforms these unstructured and

from Drawmgs semi-structured documents into structured, searchable data that

and Design can support future design and project activities.

Documentation By reading CAD drawings and design files, Al can extract quantities,
annotations, dimensions, metadata, and other project information
that would otherwise require manual interpretation. Historical design
archives can also be organized into searchable repositories, making
proven solutions and previous project knowledge easierto access.

This capability reduces time spent locating information, improves
consistency across projects, and enables firms to reuse institutional
knowledge more effectively. Instead of treating design
documentation as static records, organizations can convertitinto an

Al can extract : : : .
active knowledge resource that supports ongoing project delivery.
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3.4 Connecting
Intelligence
Across Design,
Engineering,
and Project
Systems

3.5 Generative
Al for Design
Knowledge and
Project Support

Al can extract
quantities,
annotations,
dimensions,
metadata, and
otherproject
information that
would otherwise
require manual
interpretation.

Projectinformationrarely exists within a single application.
Design, scheduling, costing, document management, and
collaboration platforms all contain information that influences
project outcomes. Al helps connect these systems by ensuring
that relevantinsights flow between them without requiring
extensive manual coordination.

Examplesinclude design changes automatically informing
project schedules, coordinationrisks appearing within
collaboration platforms, and engineering updates being
reflectedin costing or planning systems. Instead of transferring
information manually between applications, teamsreceive
consistent and timely updates wherever project decisions are
made.

The objectiveis not complete systemreplacement or
enterprise-wide integration. Instead, firms selectively connect
the workflows that create the greatest operational value,
improving coordination while maintaining the flexibility of existing
technology investments.

Generative Al provides architecture and engineering teams with
fasteraccessto organizational knowledge, enabling
professionals tolocate relevantinformation without manually
searching across multiple documents.

Common applications include searching design standards,
building codes, internal engineering guidelines, summarizing
project documentation, supporting proposal preparation, and
assisting with reporting activities. Rather than generating
technical decisions, these systems help professionals retrieve
and organize information more efficiently.

To maintain quality and protect intellectual property,
organizations should establish clear governance from the outset.
Generative Al should operate only on approved internal
knowledge sources, never make autonomous design decisions,
and always require professional review before informationiis
shared externally. Within these boundaries, it becomes a
valuable productivity tool that complements engineering
expertise without replacingit.
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3.6 Visual
Intelligence for
Design Review
and Site
Awareness

Visual information plays a critical role throughout architecture and
engineering projects. Al enhances this process by analyzing
drawings, BIM models, photographs, drone imagery, and site
documentation to identify discrepancies between designintent and
actual project conditions.

Typical applications include comparing drawings with site images,
identifying deviations orinconsistencies, supporting quality
inspections, monitoring construction progress, and assisting safety
reviews throughimage-based analysis. Because the outputs are
visual and easily verified by project teams, this capability provides
immediate operational value without introducing uncertainty into
design decisions.

Visualintelligence also represents one of the most practical starting
points for Aladoption. Results are tangible, validationis
straightforward, and implementation requires minimal disruption to
existing review processes. By strengthening quality assurance and
project coordination, visual Al helps organizations improve delivery
while preserving the authority of architects and engineers.

Together, these applications demonstrate that successful Al
adoption does not begin with autonomous design. It begins by
strengthening the information, coordination, and knowledge
processes that surround design work. Once these foundations are
established, firms are well positioned to extend Al beyond insight
generation toward coordinated execution through Al agents.

Design Documentation vs. Site Imagery with Al-Generated Annotations
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design standards.

and project delays.
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4.Al Agentsin A&E
From Projectinsight to

Coordinated Action

The Al applications described in the previous section make project information more visible and
accessible. Alagents take the next step: they act on thatinformationinside defined workfilows,
closing coordination gaps and handoff failures rather than just flagging them. This is the shift from
Al-assisted clarity to Al-assisted execution, and it happens without touching the design authority
that professional practice depends on.

4.1 What Makes An Alagent moves beyond identifyingissues to executing the
operational steps that follow. For example, instead of simply

ar_‘ Al Age':‘t detecting a coordination conflict, the agent can create areview task,
Differentin an assignit to the appropriate discipline lead, notify relevant
A&E Setting stakeholders, and record every action within the project

management platform.

This distinctionisimportant. Al generates insights; agents execute
predefined workflows based on those insights. Every action remains
bounded by clearly defined rules, while licensed professionals retain
authority over design decisions, approvals, and client
communication.

Al generates
insights; agents
execute
predefined
workflows based
onthoseinsights.
Every action
remains bounded
by clearly defined
rules.
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4.2 Agents for
Drawing
Review and
Coordination

4.3 Agents for
RFl and
Submittal
Management

4.4 Agents for
Design
Change
Impact
Assessment

Drawing coordination ofteninvolves multiple disciplines
reviewing the same issue across separate systems. Alagents
streamline this process by managing the coordination workflow
rather thanrelying on manual follow-up.

When aninconsistency is identified between architectural,
structural, or MEP drawings, the agent automatically creates a
coordination task, routes it to the appropriate discipline lead,
tracks review status, and records progress until resolution.
Escalations canalso be triggered if reviews remainincomplete
within defined timelines.

The agent coordinates activities, but professional review and
sign-off remain mandatory before any design changes are
approved orimplemented.

Responding to Requests for Information (RFIs) and managing
submittals requires significant coordination between project
documentation, technical standards, and engineering teams. Al
agents accelerate this process while maintaining accountability.

Uponreceiving an RFl, the agent searches approved project
documents, internal standards, specifications, and previous
correspondence to prepare a structured draftresponse. The
response is thenrouted to the responsible architect orengineer for
review beforeissuance.

Agents can also monitor outstanding RFls, identify overdue
responses, notify responsible teams, and maintain a complete audit
trail. Response times improve significantly while professional
responsibility remains unchanged.

Design changes frequently create downstream effects across
multiple disciplines, yet many firms still rely on manual communication
and individual experience to coordinate these impacts.

Al agents automatically detect approved designrevisions and
evaluate theirimplications across structural, MEP, scheduling,
costing, and collaboration systems. Affected teamsreceive
coordinated notifications summarizing dependencies, while review
tasks are generated to ensure every impacted discipline evaluates
the proposed change.

By replacing fragmented communication with structured workflows,
agentsimprove consistency, reduce overlooked dependencies, and
strengthen project-wide coordination.
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4.5 Agents for
Continuous
Compliance
Monitoring and
Escalation

4.6 Guardrails
for Deploying
Agentsin A&E
Practice

Agents should
operate only
within clearly
defined
operational
boundaries that
distinguish
between tasks
they may execute
independently .

Maintaining compliance throughout design development
requires continuous monitoring as drawings evolve through
multiple revisions. Al agents automate this oversight by checking
projectinformation against applicable codes, internal standards,
and project-specific requirements.

When potential non-compliance is detected, the agentrecords
theissue, creates areview task, tracks its status, and escalates
unresolveditems according to predefined governance rules.
Every actionis documented to provide a transparent audit trail.

The agent supports compliance management, but licensed
professionals remain solely responsible for evaluating findings
and determining the appropriate resolution.

Professional liability makes governance essential for Alagent
adoption. Agents should operate only within clearly defined
operational boundaries that distinguish between tasks they may
execute independently and those requiring human authorization.

Successful deployment shouldinclude:
o Clearly defined actionboundaries for every agent.

e Mandatory professional approval before outputsreach clients or
contractors.

o Comprehensive auditlogs capturing every agent-initiated
activity.

o Override mechanisms allowing project teams to pause, modify,
orreject agent actions whenever necessary.

These guardrails ensure that agents improve operational efficiency
without expanding beyond the limits of professional accountability.
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5.What Al Adoption Changes for
Architecture and Engineering Firms

Aladoption doesn't change what a firm delivers. It changes how consistently and predictably
that outcome getsreached, by tightening information clarity and coordination across the life
of aproject.

Key operational improvements
include:

¢ Reducedrework and late-stage design
changes through earlieridentification of
documentation gaps, inconsistencies, and
coordinationrisks.

e Fasterdesignvalidation cycles using
automated drawing comparison,
completeness checking, and document
intelligence.

e Systematically closed coordination gaps,
where Al agents route, assign, monitor, and
track multidisciplinary review workflows
instead of relying on manual follow-up.

e Greater project predictability, supported by
earliervisibility into designrisks, scheduling
impacts, and downstream dependencies.

¢ Improvedreuse of institutional knowledge by
converting historical projectinformationinto
searchable organizational assets.

ltis alsoimportant to distinguish between two jams-
complementary outcomes. Al-assisted outcomes \ — = i llicc==
provide insights that guide human '
decision-making, while agent-executed
outcomes complete predefined coordination
tasks automatically within established governance
boundaries. Together, they improve delivery
efficiency while preserving professional control
over every technical decision.
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6.What Firm Leadership

Forleadership, early Al initiatives are best evaluated as operational capability decisions, not
technology experiments. The right ones build trust and reduce delivery risk without disturbing
workflows that already work.

Protectingintellectual propertyisn't
negotiable. Any Al system touching proprietary
design data, clientinformation, orinternal
standards needstoruninasecure,
firm-controlled environment or offer verified

Readiness indicators
worth checking before

dataisolation, so nothing sensitive ends up sta rting .
training an external model.
Accountability and auditability need to be built e Projectdataisorganized, accessible,

in. Leaders should expect full traceability into
how Al-generated insightis produced, and that

and properly archived

Design standards and quality

traceability now extends to agent actionlogs as
well asinsight history, not just where a flag came
from, but every actionanagent took onits own. « Leadershipis genuinely behind
Authority and responsibility stay with the human controlled experimentation
team eitherway.

benchmarks are documented

e Projectteamsare opentoadapting

Real-world variability must be handled, not workflows incrementally

assumed away. Projects evolve constantly,
oftenwithincomplete documentation and
shifting scope. Practical Al tools need to work
with that reality rather than expecting clean,
standardized inputs.

e Theorganization has bandwidth to
pilot on selected projects

e Current systems have APIs or
integration capability

Compatibility with existing tools decides
whether adoption sticks. Value comes from
strengthening the CAD, BIM, and project
management platforms already in place, not « Decisionboundaries and override
replacing them or bolting on a parallel system. protocols forany agent are defined
As agents enter the picture, firms also need to upfront

define, system by system, whatanagentis

allowed to act within versus where it can only

read.

e There'sareal process forevaluating
androlling out new tools

Scaling shouldn't mean rebuilding how the firm
works. The initiatives that succeed grow through
configuration and training, fitting into existing
rolesratherthan forcingareorg.
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7.Adopting Al Without

The primary barrier to Aladoptionin architecture and engineering is often cultural rather than
technical. While the technology continues to mature, successfulimplementation depends on
building confidence among the professionals responsible for design quality and project delivery.

Alagentshandle
coordinationand
workflow routing, not
design decisions.
Clear operational
boundaries must be
defined before
deployment to ensure
professional
judgmentremains
centralto every
project.

The Reality

Senior architects and engineers have spent decades
developing professional judgment, technical expertise, and
decision-making capabilities. Systems that appeartoreplace
that judgment are likely to face understandable resistance. For
Alto gainacceptance, it must be positioned as a tool that
strengthens professional practice rather than challengesit.

The Solution: Assistive Implementation

Successful adoption begins with a phased, assistive approach
that allows teams to experience measurable benefits without
disrupting established design processes.

e Start with assistive workflows that improve information
access, document review, and project coordination.

¢ Alagents handle coordination and workflow routing, not
design decisions. Clear operational boundaries must be
defined before deployment to ensure professional
judgment remains central to every project.

e Keep design decisions human-led, with architects and
engineers evaluating, modifying, or rejecting Al-generated
insights while retaining full responsibility for technical
approvals.

e Limit scope and exposure by introducing Al through
low-risk projects and well-defined use cases where teams
can learn without significant operational risk.

e Expand based on provenvalue, scaling adoption only after
measurable improvements such as fasterreview cycles,
reduced coordinationissues, and better project outcomes
have been demonstrated.
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What Changes Over Time

Early Stage Mature Stage
Teams cautiously test Al capabilities Teams actively request Al support
Every Al output is verified Routine validations are trusted
Manual overrides are common Review focuses on exceptions
Limited to pilot projects Standard across the project portfolio

The Key Insight

Resistance diminishes when professionals experience Al making their work easier
rather than questioning their expertise. The most successfulimplementations become
almostinvisible, removing coordination friction, improving project delivery, and
allowing architects and engineers to focus on the creative and technical decisions that
define professional practice.

Generate +
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8.Closing Perspective

Aland Agents as aForce
Multiplier for Design Excellence

The Al applications that succeed in architecture and engineeringwon't be the ones that
generate designs, they'll be the ones that remove friction from the process around design.
Agents are the operational mechanism that carries out that friction removal, working within the
boundaries that keep design authority exactly where it belongs.

As the industry moves from fragmented
manual workflows toward connected digital
ecosystems, Alis becoming a practical lever
fortightening delivery discipline, not by
replacing architects and engineers, but by
strengthening how their expertise gets
applied: better visibility, fewer coordination
gaps, earlierrisk. Each additional
technology a firm adopts correlates with
roughly a1.14% increase in expected
revenue.

Firms that treat Al asintelligent project
support rather than automation can deliver
more consistently without compromising
designintent or professional judgment.
Competitive advantage will go to the firms
that position Al, and now Al agents, as a
multiplier for their people's expertise rather
than a substitute forit.

The question for most firmsisn't whether to
adopt Alanymore. It's where to start and
how to scale it deliberately, based onresults
they can measure.
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