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1. Executive Summary

Generative Al (GenAl) is revolutionizing architectural practice, impacting everything
from design ideation to project management and business development. This white
paper outlines the practical applications, productivity benefits, and implementation
challenges of the latest GenAl tools for both individual architects and architectural
organizations.

Version 3.0, November 17, 2025. Updates: This edition incorporates significant
advances in agentic Al systems, multimodal architectures, digital twin integration, Al-
powered safety monitoring, quantum-inspired optimization, and critical
copyright/ethics considerations that have emerged as essential topics in late 2025.

As this technology takes center stage at the upcoming BDO Briefing 4 Architects,
this document provides a comprehensive framework to help attendees understand
the rapidly evolving scope and potential of GenAl in architecture.

2. Introduction

The architectural profession is experiencing a paradigm shift as GenAl tools
democratize design innovation and automate complex workflows. These
technologies are broadening creative horizons, optimizing performance, and
transforming how architects, individually and collectively, approach their work.

Beyond the initial wave of image generation and basic automation, 2025 has
witnessed the emergence of autonomous Al agents, multimodal systems that
seamlessly integrate visual, textual, and spatial data, and digital twins that create
living connections between physical buildings and their virtual counterparts. This
paper synthesizes current industry practice, research, and case examples to explore
the strategic impact of GenAl in architectural design, business operations, safety,
and sustainability.
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3. Individual Architects: Expanding Capabilities with
GenAl

3.1. Design Ideation & Exploration

Solo practitioners now use GenAl-powered platforms (e.g., Maket, Midjourney,
Formas.ai) to rapidly generate and iterate design concepts from simple prompts,
empowering them to explore solutions previously out of reach due to time or
resource constraints. Parameter-driven platforms like Arkdesign.Al enable context-
specific conceptual design within minutes, incorporating brief, climate, and local
codes.

New in V3.0: Multimodal Al Design Platforms

Multimodal Al systems like Google Gemini and Formas.ai represent a significant
leap forward, processing text, images, and spatial data simultaneously. Architects
can now:

- Upload site photos and receive contextually aware design suggestions

- Generate designs that automatically consider environmental factors captured
in images

- Seamlessly transition from 2D sketches to 3D models to photorealistic
renders within a single workflow

- Use ComfyUl workflows integrated with Grasshopper to generate renders
directly from parametric models

These platforms understand context across multiple data types, enabling more
intelligent and site-responsive design generation than text-only prompt systems.

3.2. Visualization & Communication

Al-powered visualization tools (Adobe Firefly, D5 Render, MyArchitectAl,
ArchiVinci) allow architects to produce photorealistic renders and dynamic
presentations with minimal technical expertise, improving client engagement and
reducing reliance on external vendors.

New in V3.0: Image-to-3D and Video Generation

Advanced workflows using TripoSR, Hunyuan3D, and Trellis enable architects to
generate production-ready 3D meshes from single images. Tools like LTXV can
create animated sequences directly from design renders, providing clients with
immersive visual narratives without traditional animation expertise.
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3.3. Al Code Gener;tion for De;ign Automation

New Section for V3.0

Individual architects can now leverage Al to automatically generate code for
parametric design tools:

- GitHub Copilot integration with Grasshopper and Dynamo enables natural
language commands to generate visual scripts

- ComfyUl-Grasshopper integration allows architects to build complex Al
rendering workflows without programming knowledge

- Automated generation of custom Revit families and adaptive components
through Al-assisted scripting

This democratization of computational design enables architects without
programming backgrounds to implement sophisticated algorithmic workflows that
were previously the domain of specialists.

3.4. Enhanced Administrative Capabilities

RFP Analysis and Response Structuring

Individual architects can now leverage Al for comprehensive RFP analysis and
proposal development. Al tools instantly analyze RFP packages to extract key
requirements, submission deadlines, evaluation criteria, and potential red flags,
enabling more informed go/no-go decisions in minutes rather than hours.

Tools are available on the market or are crafted to fit a particular organization,
providing Al-assisted proposal writing that reads entire proposal libraries and delivers
helpful insights for current bids. The platform extracts RFP details verbatim, ensuring
compliant responses without manual copy-pasting.

Proposal Strategy and Content Generation

Al analyzes RFPs against firms' project databases, identifies relevant experience,
suggests winning themes, and creates comprehensive content outlines that align
with client needs and unique strengths. This enables individual architects to develop
tailored content generation that incorporates specific experience, methodology, and
voice while directly addressing RFP requirements.

Al-powered platforms can generate first drafts in minutes that would traditionally take
hours to write, providing a strong foundation for refinement. The technology
automates repetitive tasks such as data entry and formatting, allowing architects to
focus on strategic aspects of bid preparation.
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Project Cost-Benefit and Impact Analysis, Financial Planning, and
Sustainability

Architectural offices often work with experienced advisors across these domains, but
Generative Al now enables them to access capabilities once reserved for large firms
with significant resources. Modern Al systems can:

- Perform scenario analysis across multiple cost models, factoring in project
duration, construction methods, and material choices

- Generate highly accurate cost estimates by analyzing historical project
data and continuously learning from past outcomes to improve predictive
accuracy

- Produce transparent cost breakdowns that build client trust and support
stronger bids by demonstrating rigor in risk management and financial
planning

- Integrate seamlessly with project management systems, enabling dynamic
cost recalculations when design or scope changes occur

Advisors serve as a natural complement to these Al-driven capabilities. While Al
delivers speed, scale, and data-driven insights, advisors contribute second-opinion
reviews, professional judgment, and contextual expertise. Their role extends to legal
and regulatory compliance, sustainability certifications, and risk mitigation, ensuring
that outputs are not only technically sound but also contractually and ethically robust.
Furthermore, advisors enable access to co-financing and alternative financing
strategies, including public-private partnerships, green bonds, and ESG-linked
instruments, helping projects align financial structures with long-term sustainability
and governance objectives.

Research, Compliance, & Documentation

Next-generation workflow automation tools streamline routine tasks to an
unprecedented degree, ranging from precedent research to building code navigation
and specification writing, enabling more productive individual and team workflows.
Al-driven code-compliance platforms analyze and interpret regulations, enabling architects to
maintain standards more efficiently. GenAl tools further support the design process by
fine-tuning proposals, organizing meeting notes, and generating visual content for
presentations. However, with multiple offerings available on the market, firms must
carefully evaluate capabilities, risks, and underlying cost models before adoption.
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4. Organizations: Integrating GenAl for Strategic
Advantage

4.1. Generative Design & Performance Optimization

Architectural firms implement advanced platforms (Architechtures, Spacemaker Al,
Autodesk Forma) for automated and iterative massing studies, contextual site
analysis, and performance-driven optimization,speeding up development cycles and
boosting design quality. High-profile firms like Zaha Hadid Architects and BIG
leverage Al to generate innovative forms and optimize sustainability.

New in V3.0: Al for Net-Zero Design
Computational geometry combined with Al is revolutionizing passive energy design:

- Autodesk Forma and Termite Tools offer integrated workflows that synchronize
interior planning with building envelope generative design

- Al-driven energy modeling can achieve 40% energy consumption reduction by
optimizing geometry for passive strategies

- Real-time carbon tracking during design iterations enables outcome-based, carbon-
conscious decision-making from the earliest conceptual phases

- Machine learning algorithms analyze building orientation, window-to-wall ratios, and
thermal mass to optimize for net-zero performance

The Edge in Amsterdam and Bullitt Center in Seattle demonstrate these
capabilities in practice, using Al to continuously optimize energy usage, water
consumption, and indoor air quality to achieve net-zero energy status.

4.2. BIM & Project Management

Enterprise platforms now integrate GenAl with BIM for comprehensive design
analysis, cost estimation, and real-time compliance evaluation. Solutions are
available on the market that enable collaborative model generation with embedded
financial and regulatory intelligence, streamlining decisions across teams.

New in V3.0: Al-Powered Clash Detection and Resolution

Clash detection has evolved from manual review to intelligent, automated
coordination:
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- BAMROC and ArchilLabs provide Al copilots that automatically detect,
analyze, prioritize, and resolve clashes between architectural, structural, and
MEP elements

- Al eliminates irrelevant clashes (minor overlaps with no construction impact)
and ranks conflicts by severity and project impact

- Continuous monitoring: Al runs clash detection in the background as
models evolve, flagging new issues in real-time

- Suggestive resolution: Al proposes design adjustments or rerouting options
based on patterns learned from past projects

- 70% reduction in clash resolution time reported by early adopters, saving
weeks of coordination

Machine learning algorithms trained on millions of clash scenarios can now
recognize context, understanding which clashes are critical versus cosmetic,
dramatically improving coordination efficiency.

4.3. Digital Twins and loT Integration

New Section for V3.0

BIM models are evolving into digital twins, living digital replicas that integrate real-
time data from loT sensors, Building Management Systems (BMS), and energy
monitoring tools:

- Autodesk Tandem and NeoBIM.ai create operational twins that continuously
update with temperature, humidity, energy consumption, and occupancy data

- Predictive maintenance: Al analyzes sensor data to forecast equipment failures
before they occur, reducing downtime and maintenance costs

- Energy optimization: Digital twins combined with Al can adjust HVAC, lighting,
and other systems in real-time based on usage patterns and weather forecasts,
achieving up to 20% additional energy savings post-occupancy

- Facility management integration: Seamless connection between digital twins and
FM platforms transforms buildings into self-optimizing, data-driven organisms

Deep learning models enable digital twins to simulate building performance under
different environmental conditions and recommend energy-saving actions based on

historical usage trends. The 2025 EU Construction Directive now mandates Al-driven
lifecycle assessments for all public projects, accelerating digital twin adoption.

4.4. Agentic Al and Multi-Agent Systems

New Section for V3.0

The emergence of agentic Al architecture represents a fundamental shift from
passive tools to autonomous systems:
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- Autonomous agents can operate independently, making decisions and
taking actions without explicit human instructions at every step

- Multi-agent collaboration: Multiple specialized Al agents (design agent, cost
agent, sustainability agent, code compliance agent) work together, negotiating
and coordinating to achieve project goals

- Hierarchical agent structures: High-level strategic agents oversee tactical
execution agents, mirroring organizational workflows

- Platforms like Org.ai, LangChain, and AutoGen enable development of
production-ready agentic systems

Real-world applications in architecture:

- Autonomous research assistants that continuously monitor building codes,
zoning updates, and precedent projects, alerting teams to relevant changes

- Multi-agent systems that simultaneously optimize design for aesthetics,
structural integrity, energy performance, and cost, negotiating trade-offs
between competing objectives

- Multi-hour autonomous task execution: Agents can manage complex
workflows from data gathering through analysis to report generation with
minimal human intervention

This represents the next evolution beyond generative Al, from systems that respond
to prompts to systems that proactively pursue goals.

4.5. Enterprise RFP Management and Business Development

Organizations are implementing comprehensive Al-driven RFP management
systems that transform their business development capabilities. Architect Offices are
now an exception. These systems provide:

- Automated document processing using Machine Learning (ML), Natural
Language Processing (NLP), Robotic Process Automation (RPA) and now
Hyperautomation (combination of RPA, GenAl, Al-Agents and Agentic
Automation) to reduce manual work and enhance proposal accuracy

- Enhanced collaboration platforms that organize cross-departmental input,
provide real-time insights from historical win rates and competitor analyses,
and enable teams to focus on persuasive narratives and relationship building

- Scalability solutions that manage multiple bid opportunities simultaneously
without losing quality, ensuring compliance, consistency, and accuracy in
every submission

Some tailored products are enabling crafting high-quality proposals more efficiently
by automating RFP analysis, generating draft content suggestions based on past
firm work, and facilitating collaboration. This enables teams to focus on strategic
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aspects of proposal writing while accelerating the process and enhancing
competitiveness.

4.6. Advanced Cost-Benefit Analysis and Financial Intelligence

Organizations can implement enterprise-level Al cost-benefit frameworks that
provide comprehensive financial analysis capabilities:

Structured seven-step CBA frameworks that systematically capture Al-related
costs and benefits directly attributable to Al-driven performance improvements
Monte Carlo simulation capabilities for rigorous sensitivity analysis under key
uncertainties such as Al performance and adoption rates

Integration with enterprise project management systems for continuous cost
projection improvements and real-time financial intelligence

4.7. Al for Construction Safety Monitoring

New Section for V3.0

Al-powered safety systems are transforming construction site management:

Real-time hazard detection: Computer vision systems like viAct and Safety
Al continuously monitor sites, detecting unsafe behaviors (missing PPE,
unsafe zone entries) with 95% accuracy

Predictive risk assessment: Al analyzes behavioural history and time-series
patterns to forecast which workers and site zones pose elevated risk
Automated alerting: Multi-channel alerts (buzzers, SMS, WhatsApp, email)
notify workers and supervisors instantly when violations are detected
Zone-based risk heatmaps: Al identifies danger-prone areas based on
repeated violations, enabling targeted safety interventions

Weather integration: Al monitors environmental sensors and automatically
triggers protocols (e.g., pausing crane operations) during hazardous
conditions

Results from deployed systems:

63% reduction in safety violations

52% decrease in recordable incidents

$480,000+ prevented losses from weather-related incidents (South America
bridge project)

Real-time "safety scoring" enables proactive shift briefings during high-risk
periods

Wearables with Al capabilities monitor fatigue levels, heart rates, and exposure to
hazardous conditions like heat stress, providing early warning before incidents occur.
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4.8. Data Analytics & Enterprise Architecture

Al-driven analytics identify workflow inefficiencies, predict project risks, and optimize

resource allocation at scale. Enterprise architecture initiatives harness Al to improve

operational efficiency, manage complex system integrations, and support data-driven
decision-making.

5. Economic Impact: Productivity, ROIl, and Cost
Reduction

5.1. Individual Architect Benefits

For individual architects, GenAl adoption primarily offers productivity gains and cost
reductions. Studies indicate that Al-powered design tools contribute to 25-30%
efficiency gains in architectural workflows. Individual practitioners report significant
time savings in:

- Design ideation: Hundreds of concept variations generated in minutes vs. days of
manual sketching

- Visualization: Photorealistic renders produced in seconds vs. hours with traditional
rendering engines

- Proposal development: First drafts generated in minutes rather than hours

- Cost estimation accuracy: Up to 20% reduction in overall project expenses
through Al analysis of historical cost data

- RFP response time: Go/no-go decisions made in minutes rather than hours

5.2. Organizational Scale Benefits

Larger organizations report more substantial ROI from Al implementation. Cove
Architecture demonstrates projects completed up to 50% faster with 20% reduction
in construction costs. The firm's Al framework, developed through nearly $25
million in R&D investment, provides real-time intelligence that flags compliance
issues and optimizes designs with over 95% accuracy.
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Organizations implementing comprehensive Al systems report 451% ROI over five
years, with returns increasing to 791% when professional time savings are
included. Additional benefits include:

Improved bid success rates through better-targeted and higher-quality
proposals

Reduced proposal development costs by 40-60% through automation and
reusable content systems

Enhanced scalability enabling firms to pursue more opportunities without
proportional staff increases

70% reduction in clash resolution time through Al-powered BIM
coordination

15% reduction in construction emissions through Al-driven carbon tracking
and optimization

New in V3.0: Safety and Risk Mitigation ROI

Construction safety Al systems demonstrate clear financial returns:

63% reduction in safety violations translates to lower insurance premiums

and fewer project delays

Predictive maintenance through digital twins reduces equipment downtime by
30-40%

Al-powered weather monitoring prevents costly weather-related damage and

delays

6. Implementation Challenges

6.1. For Individuals
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High upfront technology costs and uncertain ROI for smaller-scale operations
Need for advanced technical skills and computational design competency
Maintaining client-centered services while investing in skill development

Data security concerns when using cloud-based Al platforms for sensitive
project information

New in V3.0: Copyright and provenance concerns when using generative Al
for design outputs




6.2. For Organizations

Poor historical data quality can impair Al model effectiveness

Complex integration processes with legacy systems requiring API-first
architectures

Organizational change management and comprehensive staff training
requirements

Initial investment barriers with Al implementation requiring significant upfront
capital for platform development, training, and system integration

New in V3.0: Compliance with evolving Al regulations (EU Al Act, US
Copyright Office guidance)

New in V3.0: Managing autonomous Al agents and ensuring human oversight
in critical decision workflows

7. Emerging Technologies and Trends

This section has been significantly expanded for V3.0

7.1. Al-Powered Compliance and Code Checking

Automated blueprint analysis and regulatory review via computer vision algorithms
continues to mature, with systems now capable of interpreting complex zoning codes
and building regulations with increasing accuracy.

7.2. Extended Reality (XR) Integration

New in V3.0

The convergence of Al with AR, VR, and MR is transforming design collaboration
and client presentations:

Microsoft HoloLens and emerging AR wearables enable real-time 3D model
visualization overlaid on physical sites

NVIDIA CloudXR streams high-resolution XR content to wireless devices,
enabling remote design reviews with photorealistic quality

Generative Al + XR workflows: Architects use Al to generate monocular
360-degree images that transfer directly to XR devices for immersive design
exploration

Immersive training: AR bridges skills gaps in construction, enabling risk-free,
scenario-based learning for workers

Gesture control and voice integration: Natural interaction methods make
XR design tools more intuitive




VR and AR remain the most significant landing scenarios for generative Al in XR,
while MR represents a more forward-looking research direction for fully integrated
physical-digital workflows.

7.3. Quantum-Inspired Optimization

New in V3.0

While practical quantum computing remains years away, quantum-inspired
optimization (QlO) algorithms are already delivering benefits:

- QIO algorithms running on classical high-performance computers can explore
complex design spaces more efficiently than traditional optimization methods

- Quantum Approximate Optimization Algorithm (QAOA) adaptations for
architecture enable optimization across thousands of design variables
simultaneously

- Applications include complex site planning, structural optimization, and
resource allocation problems

- Google Quantum Al's recent research demonstrates that quantum algorithms
could eventually solve optimization problems beyond classical methods,
architecture firms should monitor this emerging field

7.4. Machine Learning for Urban Design

Optimizing environmental and community outcomes at neighborhood and city scale
through ML-driven analysis of traffic patterns, environmental conditions, and
community needs.

7.5. Intelligent Proposal Ecosystems

Integration of Al across the entire business development lifecycle, from lead
qualification to contract negotiation, with agentic systems autonomously managing
multi-stage workflows.

) = ¥ ~! B
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7.6. Real-Time Collaboration Platforms

New in V3.0

Al-enhanced collaborative design environments blur individual and organizational
capabilities:

- Miro Al: Clusters concept variations, auto-generates design sequences, suggests
layout improvements in shared visual workspaces

- Figma Al features: Real-time collaborative editing with Al-powered design reviews,
automated accessibility checks, and component suggestions

- Airtable: Al-driven project tracking with customizable views, automations for
repetitive workflows

- Cloud platforms enable real-time collaboration and democratize access to
advanced tools

7.7. Adoption Trends

Survey data reveals 46% of architects use Al tools today, with adoption rising
fastest among younger practitioners. The RFP and proposal writing sector is
experiencing particularly rapid Al adoption, with specialized platforms emerging
specifically for AEC firms.

New in V3.0: Agentic Al and multimodal systems are the fastest-growing segments,

with organizations experimenting with autonomous agent workflows for research,
compliance monitoring, and preliminary design exploration.

8. Copyright, Ethics, and Legal Considerations

New Section for V3.0

The rapid adoption of generative Al has surfaced critical legal and ethical questions
that architectural practices must address:

8.1. Copyright and Ownership

- US Copyright Office guidance: Works autonomously generated by Al are not
protected by copyright, human contribution must be creative and verifiable

- The more Al decides, the fewer rights you have: Architects must document
human creative decisions to maintain IP protection
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- Style replication concerns: Al trained on specific architectural practices' portfolios
can generate outputs stylistically indistinguishable from the original firm, raising
reputational and commercial disputes

8.2. EU Al Act Compliance

- Full enforcement begins August 2, 2025

- Penalties up to 7% of global turnover for non-compliance with transparency and
traceability requirements

- Organizations must document datasets used for Al training, obtain proper licenses,
and maintain provenance records

- Content Credentials (C2PA protocol): Adobe, Google, Microsoft-backed standard
enables tagging files with signed metadata documenting origins, edits, and Al use,
creating verifiable forensic trails

8.3. Ethical Practice Guidelines

- Curate datasets ethically: Avoid training on copyrighted work without permission

- Document creative workflow: Demonstrate human decision-making at key stages
- Provide transparency: Disclose Al use to clients and stakeholders

- Review Terms of Service: Carefully evaluate Al platform terms regarding privacy,
security, confidentiality, and ownership

- AlA Code of Conduct Rule 2.101: Architects must not knowingly violate copyright
law, including when using Al tools

8.4. Best Practices for IP Protection

Leading firms like Zaha Hadid Architects have established clear policies governing
Al use:

Defined protocols for dataset curation and prompt engineering
Documentation requirements for all Al-assisted design work
Regular audits of Al tool compliance with licensing agreements
Training programs ensuring staff understand copyright implications

The principle is clear: The project becomes stronger than the image. Al can
generate convincing copies, but competitive advantage comes from documented
human process, provenance, and demonstrable originality.

# BDO White Paper: The New




9. Recommendations for Conference Attendees

9.1. For Individual Architects

Prioritize Al tools that offer immediate ROI in proposal writing, cost estimation,
and visualization

Explore multimodal Al platforms (Formas.ai, Google Gemini integration) that
unify design workflows

Evaluate platforms based on ease of integration with existing workflows and
client communication needs

Focus on solutions that enhance rather than replace professional expertise
and client relationships

New in V3.0: Invest time learning Al code generation tools (GitHub Copilot,
ComfyUl) to automate parametric workflows

New in V3.0: Understand copyright implications and implement provenance
documentation practices

9.2. For Organizations

Attend demos of comprehensive Al platforms that integrate RFP
management, cost analysis, project management, and clash detection
automation

Assess vendor capabilities for enterprise-level data security, system
integration, and scalability

Plan for phased implementation strategies that address change management
and staff training requirements

New in V3.0: Explore agentic Al architectures for autonomous workflow
management, understand capabilities and limitations

New in V3.0: Evaluate digital twin platforms for post-occupancy building
performance optimization

New in V3.0: Consider Al safety monitoring systems for construction phase
risk management

New in V3.0: Ensure compliance programs address EU Al Act and evolving
copyright regulations

9.3. For All Attendees

Evaluate GenAl solutions based on interoperability, compliance support, and
alignment with professional standards

Prioritize strategic implementation that harnesses Al for creativity, efficiency,
and business success while maintaining human-centered design principles




- New in V3.0: Engage with XR demonstrations to understand how AR/VR
integration can enhance client presentations and design reviews

- New in V3.0: Participate in ethics and copyright sessions to understand legal
obligations and best practices

- New in V3.0: Explore emerging quantum-inspired optimization and
understand its potential future impact

10. Conclusion

GenAl is reshaping the architectural landscape at unprecedented speed, amplifying
creative capacities and enabling scalable innovation for practices large and small.
The expansion into administrative functions,particularly RFP analysis, proposal
development, and cost-benefit analysis,represents a frontier that significantly
impacts firm profitability and growth potential.

The 2025 landscape adds transformative new dimensions:

Autonomous agentic Al systems that proactively pursue goals, multimodal
architectures that seamlessly integrate visual and spatial intelligence, digital twins
that create living connections between buildings and data, and Al-powered safety
systems that protect workers in real-time. Simultaneously, critical copyright and
ethics frameworks are crystallizing, requiring architects to balance innovation with
legal compliance and professional responsibility.

Success in this new era depends on adopting tools strategically, aligning technology
with organizational and client values, ensuring that professional judgment remains
central to both design and business decisions, and navigating the complex legal
landscape surrounding Al-generated content. The administrative applications of
GenAl offer particular promise for levelling the playing field between individual
architects and larger organizations, democratizing access to sophisticated business
development, financial analysis, and design automation capabilities.

The integration of Al with construction safety, sustainability optimization, and real-
time collaboration tools demonstrates that GenAl's impact extends far beyond
design; it touches every phase of the project lifecycle, from initial concept through
decades of building operations.

Architects are encouraged to engage deeply with the possibilities showcased at the
conference, reflecting both the transformative opportunities and the implementation
challenges ahead. The firms and individuals who thoughtfully integrate these
technologies while maintaining clear ethical boundaries and documented creative
processes will define the profession's future.
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11. RESOURCES FOR THIS ANALYSIS

This industry analysis is based on input from BDO's Real Estate Industry and Digital
Consulting team, part of BDO Belgium Advisory, and leverages industry research
possibilities through GenAl tooling.

Original References (White Paper V2.0)

1. https://neuroject.com/ai-tools-for-architectural-design/

2. https://architechtures.com/en
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6. https://jobplanner.com/blog/building-success-ai-assistance-in-drafting-job-
proposals

7. https://tajbrains.com/blog/ai-cost-benefit-analysis-guide

8. https://projectplanner.ai/artificial-intelligence-for-project-cost-management

9. https://fasacares.org/the-ai-revolution-in-construction-building-with-increased-profit
10. https://designcollaborative.com/leveraging-artificial-intelligence-in-architecture
11. https://archilabs.ai/posts/10-must-use-ai-tools-for-architecture-firms

12. https://masonandhanger.com/news/ai-for-building-code-compliance-part-1

13. https://architekwiki.com/wiki/small-firm-architects-and-ai-in-2025

14. https://eit.edu.au/ai-boost-code-compliance-construction-engineering

15. https://digitalbluefoam.com/post/generative-ai-in-architecture-transforming-
design

16. https://archinect.com/c4ablog/top-architecture-firms-leading-ai-innovation

17. https://cove.inc/newsroom/cove-architecture-ai-firm-business-wire

18. https://datagrid.com/blog/automate-rfp-bid-document-processing-construction
19. https://workorb.com/blog/crafting-winning-data-center-proposal-best-practices
20. https://arxiv.org/html/2506.20631v1

21. https://publicissapient.com/insights/ai-in-enterprise-architecture

22. https://mega.com/blog/avoiding-ai-hype-trap-how-ea-can-turn-ai-true-business-
asset

23. https://openasset.com/resources/ai-and-architecture

24. https://katharostechie.in/ai-in-architecture-benefits-use-cases-examples-
challenges

25. https://neuroject.com/ai-in-architecture

26. https://tech-stack.com/blog/roi-of-ai

27. https://responsive.io/blog/how-to-write-bid-on-and-win-architect-rfps

28. https://convergetp.com/2025/03/25/top-5-ai-adoption-challenges-for-2025

29. ULiege Master Thesis - BLAVIER Helene (2021-2022)

30. https://designmatters.org.au - Al and architecture article (2025)

31. https://workorb.com/blog/barriers-to-adopting-ai-in-aec-firms

32. https://makingsense.com/blog/post/ai-implementation-challenges

33. https://theplanjournal.com/article/exploring-role-ai-urban-design-research
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35. https://breezedocs.ai/posts/architect-rfp-guide

36. https://archeyes.com/best-ai-tools-for-architects-in-2025

37. https://gaf.com/blog/ai-in-architecture-trends-opportunities-challenges

38. https://rfpverse.com/blogs/ai-in-proposals-beyond-chatgpt

39. https://worldconstructiontoday.com/articles/ai-in-architecture-faster-proposals
40. https://lwezom.com/blog/how-ai-is-transforming-rfi-rfqg-and-rfp-management
41. https://togal.ai/blog/how-to-write-an-rfp-for-construction-project

42. https://civils.ai/ai-for-construction-project-management

43. https://cove.inc/blog/ai-enhances-sustainable-architecture-design

44. https:/lopenasset.com/resources/ai-proposal-writing

45, https://bdo.be/en-gb/industries/real-estate-construction

46. https://bdo.be/en-gb/insights/articles/2025/creating-long-term-ai-value

47. https://bdo.be/en-gb/services/advisory/digital/independent-software-vendor-
selection

48. https://bdo.be/en-gb/insights/articles/2025/exploring-impact-of-esg-on-deal-
valuation

New References (White Paper V3.0 - November 2025)

49. https://orq.ai - Al Agent Architecture: Core Principles & Tools in 2025

50. https://geeksforgeeks.org - Agentic Al Architecture guide (2025)

51. https://libm.com - What Is Agentic Architecture? (2025)

52. https://akka.io - Agentic Al architecture 101: Enterprise guide

53. https://aisera.com - What is Agentic Al? Definitive Guide for 2026

54. https://neobim.ai - Complete Guide to Al in BIM (2024)

55. https://united-bim.com - Digital Twin in Design-Build Construction (2025)

56. https://autodesk.com - Digital Twins in Construction, Engineering & Architecture
57. https://zeysey.com - BIM and Data Analytics: Future of Smart Design (2025)
58. https://nemetschek.com - Al and Digital Twins at BIM World Munich (2025)

59. https://arxiv.org - Architectural Patterns for Quantum Al Systems (2021)

60. https://bgpsim.com - Design Optimization: Foundation and Quantum Future
(2025)

61. https://research.google - New quantum toolkit for optimization (2025)

62. https://neuroject.com - 3 Ways Al in Net-Zero Construction Drives Sustainability
(2025)

63. https://termite.tools - Synergy of Computational Geometry and Al for Net-Zero
(2025)

64. https://amanzadegan.com - Al-Powered Architecture: Enhancing Efficiency
(2025)

65. https://viact.ai - Why Construction Sites Need Al Not Just CCTV in 2025

66. https://safetyevolution.com - Top Construction Safety Trends to Watch in 2025
67. https://technologyreview.com - How generative Al could help make construction
sites safer

68. https://netguru.com - Future of Al in Construction - Trends and Innovations
(2025)
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69. https://bimcorner.com - Use of Al to analyze data from BIM clash detection
(2025)

70. https://bimprice.com - Al-Powered Clash Detection and Predictive BIM (2025)
71. https://vavetek.ai - BAMROC - Automatic MEP Clash Resolution (2025)

72. https://archilabs.ai - Automate Clash Detection in Revit (2025)

73. https://arxiv.org - When Generative Al meets Extended Reality (2025)

74. https://xrvalley.be - XR Trends 2025: What's Next for Industry?

75. https://lucidrealitylabs.com - Essential Al & XR Trends Shaping 2025

76. https://[paacademy.com - Designing Context with Intelligence: Multimodal
Architecture (2025)

77. https://formas.ai - Multimodal Al Design Platform

78. https://rhino3d.education - Generative Al for Architects: ComfyUl course

79. https://anitabims.com - Generative Design and Parametric Modeling (2025)
80. https://nssmag.com - Architecture and Al: creativity, ethics, copyright (2025)
81. https://learn.aiacontracts.com - Ownership of Al-Generated Building Designs
82. https://provingground.io - Code and Conduct: Al confronts architecture profession
(2025)

83. https://dezeen.com - Al copyright exemption plans are "vandalism" (2025)

84. https://parametric-architecture.com - Ethics of Al in Architecture (2024)

85. https://la.london - The Ethics of Al in Architecture (2025)

86. https://dev.to - How Generative Al is Transforming Software Architecture in 2025
87. https://collabnix.com - Complete Guide to Al Models in 2025: Technical Overview
88. https://towardsdatascience.com - Architecture Principles That Make Multimodal
Al Work (2025)

89. https://ones.com - Real-Time Collaboration in 2025: Comprehensive Guide

90. https://thedigitalprojectmanager.com - 18 Best Al Collaboration Tools Reviewed
in 2025

91. https://skywork.ai - Collaborating with Al and Designers: 2025 Best Practices
92. https://blog.chaos.com - Top 16 Al Tools for Architects in 2025

93. https://snaptrude.com - Top 18 Al Tools for Architects in 2025

94. https://monograph.com - Best Al for Architecture: Top Tools in 2025

95. https://neurotectura.com - Al in Architecture: Redefining Design and
Collaboration (2025)
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Document Version Control:
- V1.0: Initial release (March 14, 2025)
- V2.0: September 20, 2025
- V3.0: November 17, 2025 - Major update including agentic Al, multimodal
systems, digital twins, construction safety Al, XR integration, quantum-
inspired optimization, copyright/ethics framework, and expanded tool
coverage

IBDO

BDO Belgium Advisory
Digital Innovation and Emerging Technologies
Real Estate and Construction Practice

DISCLAIMER

This study does not constitute investment or business advice. It is a snapshot based on publicly
available market information, partly collected and processed using generative Al techniques with
web research, text analysis and image creation. Despite rigorous fact-checking, it is possible that
some data may not be entirely accurate and BDO cannot be held liable for any inaccuracies or
omissions in the content.

The purpose of this research is to identify trends, possibilities for smart use and to make market
information accessible in a concise and comprehensible format.

The research is done by BDO Belgium in the context of Living Tomorrow Initiatives related to
Innovation and Architects

TOOL USAGE

e BDO Tooling:
e BDO Alssist (Walled Garden Implementation with Azure Foundation), BDO research tooling using
orchestration from UiPath and N8N.
e  Private Tooling:
o OPENAI CHATGPT PLUS (All relevant models in every modus including private GPT’s),
CHATGPT ATLAS
PERPLEXITY PRO (all relevant models, search and research), COMET
MIDJOURNEY (Image Generation)
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