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About This Course

The Business Value of Computational and Generative Design for Executives

In this presentation, we’ll examine the business value of computational and generative design 
for your company by reviewing a comparative analysis of design processes, including covering 
Dynamo, Refinery, and Revit software.

Learning Objectives:

 Gain complete understanding of computational and generative design

 Review a comparative value analysis of business processes

 Learn how to compellingly sell clients on BIM + solution for value add in future projects

 Learn about the implementation process in a project



The Autodesk vision is to help people imagine, 
design, and create a better world.



HOW DO WE GET FROM IDEA TO REALITY?
Image Courtesy of Telegraph.Co.Uk.



Manual Drawing

Manual Modeling

Found Materials

• On-site Ideation

The Evolution of Ideation in Architecture

(Drawing and modeling do not happen at the same time)
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Paper Innovation

• Previous +
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• Offsite Ideation
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Manual Drawing

Manual Modeling

Manual Drawing

Manual Modeling

Digital Drawing

Digital Modeling

Found Materials

• On-site Ideation

Paper Innovation

• Previous +
• Mobile Ideation
• Offsite Ideation

The Evolution of Ideation in Architecture
Computing Innovation

• Previous + 
• Extended Drawing & 

Modeling Capabilities

(Drawing and modeling do not happen at the same time)



Manual Drawing

Manual Modeling

Manual Drawing

Manual Modeling

Building Information Modeling 
With Parametric Design

Digital Drawing

Digital Modeling

Found Materials

• On-site Ideation

Paper Innovation

• Previous +
• Mobile Ideation
• Offsite Ideation

The Evolution of Ideation in Architecture
Computing Innovation

• Previous + 
• Extended Drawing & 

Modeling Capabilities

Hardware and 
Software Innovation

• Previous + 
• Integrated Modeling, 

Drawing, Enhanced 
Visualization & 
Calculated Insights

BIM 
Single Source of 
Truth for Ideas

(Drawing and modeling happen at the same time)(Drawing and modeling do not happen at the same time)



Building Information Modeling 
With Parametric Design

Next Gen Ideation Evolution
Hardware and 
Software Innovation

• Previous + 
• Integrated Modeling, 

Drafting, Enhanced 
Visualization & 
Calculated Insights

BIM 
Single Source of 
Truth for Ideas

(Drawing and modeling happen at the same time)

Cloud Computing Innovation
• Previous + 
• Immersive Visualization
• Enhanced Collaboration with 

Project Delivery
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• Automating design 
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• Optimization of designs 
through option generation 
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Generative Design 



Building Information Modeling 
With Parametric Design

Next Gen Ideation Evolution
Hardware and 
Software Innovation

• Previous + 
• Integrated Modeling, 

Drafting, Enhanced 
Visualization & 
Calculated Insights

BIM 
Single Source of 
Truth for Ideas

(Drawing and modeling happen at the same time)

Cloud Computing Innovation
• Previous + 
• Immersive Visualization
• Enhanced Collaboration with 

Project Delivery

Hardware and 
Software Innovation
• Previous + 
• Automating design 

processes with 
Computational Design

• Optimization of designs 
through option generation 
and selection with 
Generative Design 

Artificial Intelligence Innovation
• Previous + 
• Predicting design goals, models, 

drawing and project outcomes 
with Predictive Design

(Processes integrate with BIM) 



Expanding Capabilities, Extending Outcomes

BUILDING INFORMATION MODELING 
Single Source of Truth for Ideas

• Visual scripting environment for automating design processes
• Dialogue-driven environment for optimization of designs 

through option generation and selection

COMPUTATIONAL AND GENERATIVE DESIGN
Idea Development, Automation, 

Generation and Validation

• Parametric modeling environment for 
project data and visualization to create a record of 
design decisions



Create Geometry Assign Parametric 
Constraints Modify Parameters Document the Idea 

Conceptual Tower Mass – Building Information Modeling



Get Boundaries Generate
Geometry Analyze & Evaluate Model

Integration

Conceptual Tower Mass - Computational Design



Get Boundaries Computational
Model Generate Options Model

Integration

Conceptual Tower Mass – Generative Design



Traditional Project Strategy
Proactive, reactive – sequences of revelations – focused on one building

Charette 

Design 

CritiqueDiscover

Constrain
IDENTIFY REALIZE

Charette 

Design 

CritiqueDiscover

ConstrainCharette 

Design 

CritiqueDiscover

Constrain

DEVELOP

Project Timeline



Traditional Project Strategy
“Combine strategy and luck in this exciting attempt 
at continuing your project or winning new work with your designs!”

Charette 

Design 

CritiqueDiscover

Constrain



An Evolving Traditional Project Strategy

Contemporary Design

Collaborate 
Deliver

Charette 
Critique

Craft 
Compute

Traditional Design

Craft / 
Compute

Charette

Critique



Ability to impact cost and functional 
capabilities with static models

Cost of design changes

Comparing Contemporary and Traditional Design Project Strategy

E
ff

o
rt

 / 
E

ff
e

c
t

Time

Predesign Schematic 
Design

Design 
Development

Construction 
Documentation

Bid OperationsConstruction 
Administration

Contemporary 
design 
workflow effort

Traditional design 
Workflow effort

Source: MacLeamy Curve



The Future of Project Strategy
Proactive – informed and flexible – outcome-driven, growth-focused

Project Timeline
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CURATE

INFORM

DEVELOP

GROW

Infinitely more opportunity for 
design development refinement



Outcome-driven Design 

Collaborate 
Deliver   
Curate  
Inform 

Objectives 

Key Results 

Outcomes

Craft 
Compute 
Automate 
Generate 
Optimize 
Analyze

Contemporary

Collaborate 
Deliver

Charette 
Critique

Craft 
Compute

Traditional

Craft / 
Compute

Charette

Critique



Outcome-driven Design improving the 
ability to impact cost and functional 
capabilities with parametric models 
including computational and generative 
workflows from PD - CD

Cost of 
design 
changes

Contemporary  
Effort

Traditional
Effort

Outcome-driven Design: Shifting the Design Paradigm 
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Outcome-driven 
Design



Shifting business model 
allows entry into building 
lifecycle performance 
optimizationContemporary 

Effort
Traditional
Effort

Outcome-driven Design: Opportunities for Better

E
ff
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 / 
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ff
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c
t

Time

PD SD DD CD BID CA OPS

Outcome-driven Design 
Increasing Effort at 
Outset of Design Project

Better visualization,  
materials and  
detailing 
opportunity

Outcome-driven 
Design



Outcome-driven Design Overview

Focus on value-driven design and 
construction with democratized 

collaboration for enhanced building 
performance, process efficiency 
and realized, aligned outcomes 

Strategic 
Planning

Earliest possible 
coordination of 
project goals

Ensure design 
outcome alignment 

across teams

Outcome 
Driven Design

Ideation by crafted, 
digital, parametric, 

computational, 
generative + 

predictive models

Ensure all 
processes support 
most efficient path 
to outcome-driven 

design model 

Parenthetical 
Analysis

Data review of 
project elements 

as they are 
developed 

Ensure ongoing 
alignment with 

goals and 
outcomes

Integrated 
Delivery 

Smooth transitions 
between phases 
with coordination 

review to eliminate 
unexpected costs

Ensure cost and 
quality control

Operational 
Nurture 

Ongoing recording 
of building systems 

performance for 
opportunity capture

Ensure design 
outcomes are 

realized

Concept

Project 
Clarity 

+

Efficiency 

Rigorous 
Studies 

+

Higher 
Profits

On-track 
Performance

+

Certainty

Delivery 
Excellence 

+

Lower Costs

Design 
Excellence

+

Client 
Satisfaction

RESULTS

KEY COMPONENTS



Computational and Generative Design have influenced project strategy to such a degree 
that a new project strategy type is unfolding: Outcome-driven Design

Outcome-driven Design frontloads project effort with the earliest possible stakeholder 
alignment, eliminates time spent on tedious tasks with inappropriate tools that are not in line 
with project outcomes and allows for an opportunity to add value at the back end of the design 
process and inform future projects – all while expanding on traditional and IPD strategies. 

So What? Why is this important?

What is the business opportunity?

In Summary



The Pesky Perception of Value Problem

What my friends think I do. What my society thinks I do. What my parents think I do. 

What my boss thinks I do. What I think I do. What I actually do. 



And the Related Salary Problem 

Architects

 110,000 architects / 1:3,000 in US

 Starting salary $40,000 – $60,000

 Salary after 5 years $67,000 - $85,000

Lawyers

 1.3 million attorneys / 1:40 in US

 Starting salary $54,000 – $139,000

 Salary after 5 years $74,000 - $219,000

Comparing Value of Architects vs. Lawyers



“If architects are a relatively rare commodity 
(which normally drives up prices) and deliver 
such important service to society (by creating 
all of the buildings that it needs to function) 
why have we done such a poor job of 
converting the clear value we deliver into 
an understanding by clients and the 
public, and, as a desirable consequence, 
getting paid accordingly?”

- Philip G. Bernstein
Source: Architecture Design Data: Practice 
Competency in the Era of Computation, by 
Phillip G. Bernstein (Birkhäuser, 2018)



A Stagnant Architectural Billing Index

.com rise 

.com bust

housing bubble

recession

stagnation



And Recent Architectural Billing Index Woes



Fee Structures Reveal Minimal Impact On Project 
Cost to Increase Compensation for Architects…  

Architects’ Fees as 10% Percent
of Total Design and Construction Costs 

Architect's Fees Design and Construction Costs

Architects’ Fees as .01% Percent
of Total Building Lifecycle Costs

Design and Construction Costs

Maintenance and Energy Costs

Salaries of Occupants



Percentage-based FeeTime Basis / Variable

Amid a Disincentivizing Compensation System… 

• Scope of services defined 
comprehensively at outset

• Schedule determined with 
accuracy 

• Fixed price unless project 
parameters change 

• Scope of services are difficult to 
determine or short in duration

• Predesign, partial, additional, 
conceptual services

• Hourly or per diem 

• Sliding scale based on 
construction type

• Not suitable for renovations or 
highly complex projects

Lump Sum / Fixed Fee



Consuming 40% of global energy 
Consuming 25% of global water
Consuming 30% of GHG emissions 

Producing Inefficient Buildings 



We in the AEC industry know that the 
work performed in the design of a 
building project is extremely valuable.

Our work,
in it’s most traditional execution:
• Reduces project costs
• Improves project timelines
• Leads to the construction of spaces 

that foster community development 
and wellness

We are known for 
going above and beyond 
and sacrificing our own 
human needs to ensure that 
projects are both beautiful and 
functional to an obsessive 
and even fanatical degree… 

Excellence in building design 
is practically invaluable. 



Architectural Scope of Services

ARCHITECTURE
o Facility 

Programming
o Space 

Relationships/
o Flow Diagrams
o Project 

Development
o Scheduling
o Project Budgeting
o Life Cycle Cost 

Studies
o Economic Feasibility
o Agency Consulting/
o Review/Approval
o Site 

Selection/Analysis
o Utilization
o Environmental 

Studies
o Energy Studies
o Existing Facilities
o Surveys
o Client-Supplied
o Data Coordination
o Services Related to
o Project 

Management
o Presentations
o Marketing Studies
o Special Studies
o Re-Zoning 

Assistance
o Project Promotion

PREDESIGN

ARCHITECTURE
 Client-supplied Data
 Coordination
 Program and 

Budget
 Evaluation
 Review of 

Alternative
 Design Approaches
 Architectural
 Schematic Design
 Schematic Design
 Drawings and
 Documents
 Statement of 

Probable
 Construction Costs
 Client Consultation
o Interior Design 

Concepts
o Special Studies 

(Future
o Facilities, 

Environmental
o Impact, etc.)
o Special Submissions
o or Promotional
o Presentations
o Special Models,
o Perspectives or
o Computer 

Presentations
o Project 

Management
o Agency 

Consultation

SD

ARCHITECTURE
 Client-supplied Data
 Coordination
 Design Coordination
 Architectural Design
 Development
 Design 

Development
 Drawings and
 Documents
 Statement of 

Probable
 Construction Costs
 Client Consultation
 Agency 

Consultation
o Interior Design
o Development
o Special 

Studies/Reports
o (Planning Tenant or
o Rental Spaces, etc.)
o Promotional
o Presentations
o Models, 

Perspectives or
o Computer 

Presentations
o Project 

Management

DD

ARCHITECTURE
 Client-supplied Data
 Coordination
 Project Coordination
 Architectural
 Construction 

Documents
 (Working Drawings,
 Form of 

Construction
 Contract and
 Specifications)
 Document Checking 

and
 Coordination
 Statement of 

Probable
 Construction Costs
 Client Consultation
o Interior 

Construction
o Documents
o Alternative Bid 

Details
o and Special Bid
o Documents
o Project 

Management
o Agency 

Consultation 

CD

ARCHITECTURE
 Field Review
 Progress Reports/
 Evaluation
 Process Certificates 

for
 Payment
 Interpretation of
 Contract 

Documents
 Review of Shop 

Drawing
 Product 

Data/Sample
 Change Orders
 Substantial 

Performance
 Report and 

Certification
 Client Consultation
o Interior 

Construction
o review
o Full-time Project
o Representation
o Administration of
o Separate Contracts
o Project 

Management
o Promotional 

Material
o Record Drawings
o Agency 

Consultation

CA

ARCHITECTURE
 Field Review
 Deficiency 

Assessment
 Review of 

Warranties
 Total Performance
 Inspection and
 Certification
 Client Consultation
 Start-up Assistance
 One-year Warranty
 Inspections

OPERATIONS

ARCHITECTURE
 Architect’s Services
 Client-supplied Data
 Coordination
 Project Coordination
 Issue Bidding
 Documents
 Issue Addenda
 Bid Evaluation
 Construction 

Contract
 Client Consultation
o Separate Bids or
o Negotiated Bids
o Services Related to
o Bidders’ Proposals
o Project 

Management

BID

LEGEND
 Indicates basic services as fee percentage
o Indicates additional services 



Consulting Scope of Services

SPECIAL CONSULTANTS’ 
SERVICES
o Legal Survey
o Geotechnical 

Analysis
o Project Financing

PREDESIGN

CONSULTANTS’ 
SERVICES
 Structural Design 

Concepts
 Mechanical Design 

Concepts
 Electrical Design 

Concepts
 Statements of 

Probable Costs

SPECIAL CONSULTANTS’ 
SERVICES
o Civil Design 

Concepts
o Landscape Concepts
o Statements of 

Probable
o Costs

SD

CONSULTANTS’ 
SERVICES
 Structural Design 

Development
 Mechanical Design 

Development
 Electrical Design 

Development
 Statements of 

Probable Costs

SPECIAL CONSULTANTS’ 
SERVICES
o Civil Engineering 

Design 
Development

o Landscape 
Development

o Detailed 
Construction Cost 
Estimates or 
Quantity Surveys

DD

CONSULTANTS’ 
SERVICES
o Structural 

Construction 
Documents

o Mechanical 
Construction 
Documents

o Electrical 
Construction 
Documents

o Statements of 
Probable Costs

SPECIAL CONSULTANTS’ 
SERVICES
o Civil Engineering 

Construction 
Documents

o Landscape 
Documents

o Detailed 
Construction Cost 
Estimates or 
Quantity Surveys

CD

CONSULTANTS’ 
SERVICES
 Structural review/ 

Reports
 Mechanical review/ 

Reports
 Electrical review/ 

Reports
o Record Drawings
o Certification of 

Progress

SPECIAL CONSULTANTS’ 
SERVICES
o Civil Construction 

review
o Landscape 

Inspection
o Detailed Cost 

Accounting

CA

CONSULTANTS’ 
SERVICES
o Fine Arts/Crafts/ 

Graphics
o Non-building 

Equipment 
Selection

o Building Analysis 
and Reports

o Services Related to 
Alterations and 
Demolition

o Life Cycle Cost 
Monitoring

o Environmental 
Monitoring

o One-year Warranty 
Inspections

SPECIAL 
CONSULTANTS’ 
SERVICES
o Start-up Assistance
o Systems 

Performance 
Review

o Non-building 
Equipment 
Selection

o Life Cycle Cost 
Monitoring

o Services related to 
Alterations and 
Demolition

OPERATIONS

CONSULTANTS’ 
SERVICES
o Issue Bidding 

Documents
o Issue Addenda
o Bid Evaluation

SPECIAL CONSULTANTS’ 
SERVICES
o Issue Bidding 

Documents
o Issue Addenda
o Bid Evaluation

BID

LEGEND
 Indicates basic services as fee percentage
o Indicates additional services 



At this point it is pretty clear that the problems we face in terms of value and compensation
Are due to process and perception. 

How can we move the needle on this? 



Value Add Efficiency

Tactics to Increase Fees and Profitability for Architects
For fixed-fee projects

• Negotiate the highest possible fee 
at the outset of work 

• Limited flexibility to stretch up in 
this approach

• Minimally able to impact gross 
fee 

• Only complete work specific to 
deliverable completion

• Utilize automation and 
optimization on a per task basis 
and also in project process

• Not able to impact gross fee 

Negotiation

• Reconsider design processes and 
increase scope of services

• Creates returning client and 
improves future work via data

• Able to impact gross fee and 
extend value



What if you could use 
outcome-driven design to 
impact efficiency and value? 



Increase 
revenue

Reduce 
operating costs

Increase 
revenue

Reduce 
operating costs

Increase 
revenue

Tactics to Increase Fees and Profitability for Architects

Focus on value-driven design and 
construction with democratized 

collaboration for enhanced building 
performance, process efficiency 
and realized, aligned outcomes 

Outcome-driven Design

OPPORTUNITY

IMPACT OF KEY COMPONENTS

Strategic 
Planning

Outcome 
Driven Design

Parenthetical 
Analysis

Integrated 
Delivery 

Operational 
Nurture 

Increase Efficiency

PROCESS

Add Value

PERCEPTION

Add Value

PERCEPTION

Increase Efficiency

PROCESS

Add Value

PERCEPTION

INCREASE 
PROFITABILITY 

Increase Project Success Rate



Tactics to Increase Fees and Profitability for Architects

Focus on value-driven design and 
construction with democratized 

collaboration for enhanced building 
performance, process efficiency 
and realized, aligned outcomes 

Outcome-driven Design

NEW HIRES

IMPACT OF KEY COMPONENTS

Strategic 
Planning

Outcome 
Driven Design

Parenthetical 
Analysis

Integrated 
Delivery 

Operational 
Nurture 

Increase Efficiency

PROCESS

Add Value

PERCEPTION

Add Value

PERCEPTION

Increase Efficiency

PROCESS

Add Value

PERCEPTION

Design 
Strategist

Design 
Technologist 

Design 
Analyst

Delivery 
Technologist 

Building Design 
Outcomes Lead



Tactics to Increase Fees and Profitability for Architects

Focus on value-driven design and 
construction with democratized 

collaboration for enhanced building 
performance, process efficiency 
and realized, aligned outcomes 

Outcome-driven Design

NEW HIRES

IMPACT OF KEY COMPONENTS

Strategic 
Planning

Outcome 
Driven Design

Parenthetical 
Analysis

Integrated 
Delivery 

Operational 
Nurture 

Increase Efficiency

PROCESS

Add Value

PERCEPTION

Add Value

PERCEPTION

Increase Efficiency

PROCESS

Add Value

PERCEPTION

Design 
Strategist

Design 
Technologist 

Design 
Analyst

Delivery 
Technologist 

Building Design 
Outcomes Lead



OptimizationProcessDataTechnology

Design Technology Team for Outcome-Driven Design

Focus on value-driven design and 
construction with democratized 

collaboration for enhanced building 
performance, process efficiency 
and realized, aligned outcomes 

Outcome-driven Design

CTO Design 
Technologist BIM Manager Computational 

Designer 
Generative 
Designer

Strategy

• Generalist 

• Progress tech 
strategy

• Generalist

• Research and 
test emerging 
technologies

• Deployment*

• Specialist

• Manage BIM 
data and 
standards

• Specialist

• Manage 
process 
automation 
&  implement 
computation 
relative to 
project 
needs

• Specialist

• Manage 
design 
optimization 
and scope 
automation 
requirements

Increase Efficiency

PROCESS



Building Project Process Areas of Impact
Timeline with Stakeholders, Phases and Capabilities

Predesign Schematic Design Design Development Construction Documentation Construction Administration

Owner 

Architect

Structural / MEP / Consulting

GC

Operations

Facilities

Tenant

Building Information Modeling

Design Optimization / Process Automation

Project Delivery 

Visualization

Concept Modeling

Pro Forma Analysis

Site / Precedent Analysis

Integrated Structural Design 

Computer Aided Design

Contextual Design 

Energy Analysis

Design Review

Reality Capture

Structural Analysis

Insight Delivery 

Database Automation

Sales

Bid



Emerging Design Processes in AEC
Computational and generative design in action

SD CD OPSDD CAPD BID

Building Mass Optimization Room Layout Optimization View Optimization Open Office Desk Layout 
Optimization

Parking Garage 
Optimization

Building Cost 
Optimization

Glazing 
Optimization

View Optimization Stadium and Seating  Optimization Panel Optimization Crane Location Optimization



Image courtesy of Flanagan Lawrence

Computational Design

Process Automation
• Automate repetitive tasks for precision and speed

• Solve for complex geometric problems

• Rationalize  designs with logic approach

• Rapidly test and study multiple ideas manually

DYNAMO FOR REVIT



Project Objective: Automate Building Mass + Cost
Developer: Emily Bisaga Dunne, Autodesk 

KEY OUTCOMES:
Reduced time to design development
Increased early-stage design profit
Improved cashflow management

• Automate mass 
from 

• Calculate Far
• Show cost and ROI 

calculations as 
different geometries 
are tested manually

• Automate Revit 
elements from early 
stage mass study 

Design Objectives:

Increase Efficiency





Project Objective: Automate Sheet Development
Developer: Emily Bisaga Dunne, Autodesk

KEY OUTCOME:
Reduced time to design development
Increased early-stage design profit
Improved design change management

• Automate the 
creation of sheets 
and the placement 
of view on sheets for 
building design set 

Design Objectives:

Increase Efficiency





Project Objective: Brick Layout
Developer: Jacob Small, Autodesk

KEY OUTCOMES:
Reduced time to construction 
Improve design quality 
Improve coordination 

• Place 8,388 bricks 
accurately along a 
curvy wall form 

• Reduce waste 

Design Objectives:

Increase Efficiency





Project Objective: Utility Routing
Developer: Jacob Small, Autodesk

KEY OUTCOMES:
Improved coordination 
Improved design quality 
Reduction in waste

• Automates 
placement of a utility 
line on a specific 
terrain 

• As the terrain 
updates, the 
structure and routing 
update 

Design Objectives:

Increase Efficiency





Project Objective: Furniture Placement
Developer: Jacob Small, Autodesk

KEY OUTCOMES:
Improved coordination 
Improved change management
Reduced errors 

• Automates 
placement of 
furniture within 
rooms by room type 

Design Objectives:

Increase Efficiency





Project Objective: Steel Diagrid Waste Evaluation
Developer: Dieter Vermuelen, Autodesk

KEY OUTCOMES:
Improved data for fabrication
Reduced waste
Reduced cost 

• Automates the form 
of a steel diagrid 
structure and allows 
for the cut length to 
be optimized. 

Design Objectives:

Increase Efficiency





Project Objective: Structural Framing Automation
Developer: Jacob Small, Autodesk

KEY OUTCOMES:
Reduced errors
Reduced time
Reduced cost 

• Automates the form 
of a structure based 
on a curved form in 
the Revit model

Design Objectives:

Increase Efficiency





Savings Analysis



Image courtesy of Flanagan Lawrence

Generative Design 

Design optimization
• Generate design options and select optimal solutions 

• Easily connect selected design back to Dynamo and Revit 

• Provide optimized solution for conflicting design objectives

• Evolve your design process to an outcome-driven approach

PROJECT REFINERY



Project Objective: Optimize Urban Neighborhood
Developer: Van Wijnen

KEY OUTCOMES:
Minimize project cost 
Maximize project revenue  
Maximize return on investment

• Minimize cost 
• Optimize parking
• Optimize orientation
• Optimize revenue
• Optimize ROI
• Test unit mix
• Test unit type 
• Test site design

Design Objectives:

Increase Efficiency





Project Objective: Optimize Buildings For Site 
Developer: Daiwa House

KEY OUTCOMES:
Minimize project cost 
Maximize project revenue  
Maximize return on investment

• Minimize cost 
• Optimize parking
• Optimize orientation
• Optimize revenue
• Optimize ROI
• Test unit mix
• Test unit type 
• Test site design

Design Objectives:

Increase Efficiency





Project Objective: Optimize Building Position
Developer: Design Tech IO* for Autodesk

• Minimize area 
• Maximize free area 
• Minimize incidence / 

area 
• Maximize total 

glazing area 

Design Objectives:

Increase Efficiency

KEY OUTCOMES: 
Reduced time to glazing analysis
Improved sustainability integration in design 





Project Objective: Optimize Building Program
Developer: Refinery Team, Autodesk

• Study massing
• Study program 
• Calibrate via cost 
• Calibrate via value
• Explore ratio of retail 

to office 
• Explore office 

dimensions
• Explore rotation on 

site 

Design Objectives:

Increase Efficiency

KEY OUTCOMES: 
Minimize project cost 
Maximize project value per year 
Add value via pro forma visualization 





Project Objective: Optimize the Floor Plan Layout 
Developer: Jacob Small for Autodesk

• Generate layout 
options

• Reduce unwanted 
noise in room 
adjacencies

• Minimize proximity 
score

• Minimize noise 
score

•

Design Objectives:

Increase Efficiency

KEY OUTCOMES: 
Improve customer experience 
Improve wellness





Project Objective: Crane Position Optimization
Developer: Dieter Vermeulen for Autodesk

• Ensure crane 
locations are in best 
possible positions 

Design Objectives:

Increase Efficiency

KEY OUTCOMES: 
Reduce waste 
Improve coordination





Project Objective: Parking Layout Optimization
Developer: Dieter Vermeulen for Autodesk

• Ensure most 
efficient and optimal 
parking layout 

Design Objectives:

Increase Efficiency

KEY OUTCOMES: 
Improve circulation efficiency
Reduce time to exit, Max ROI
Integrate sustainable design





Project Objective: Optimize Office Layout
Developer: The Living, Autodesk

• Reduce distraction
• Accommodate 

varying work styles
• Optimize views to 

outside
• Optimize daylighting
• Improve 

interconnectivity 
• Honor adjacency 

preferences

Design Objectives:

Increase Efficiency

KEY OUTCOMES: 
Reduced time to optimal design discovery 
Increased employee satisfaction and productivity 





“We want to be able to learn from more 
designs than it is physically possible to 

generate or evaluate ‘by hand’.”

– Danil Nagy, The Living



OUTCOMES MATTER

VALUES MATTER



Rethinking the importance of values and outcomes.



Sampling of Values Related to Building Design 

Sustainability

Cost 

Iconography

Maintaining 
Status Quo

Completion

Preservation

Innovation

Scale

Experience 

Function

Finish 

Details

Exterior

Interior

Systems

Program 

Return on 
Investment

Maximizing 
FAR

Legacy

Expression



Values in Harmony

Sustainability

Cost 

Iconography

Maintaining 
Status Quo

Completion

Preservation

Innovation

Scale

Experience 

Function

Finish 

Details

Exterior

Interior

Systems

Program 

Return on 
Investment

Maximizing 
FAR

Legacy

Expression



Values Possibly Coexisting Simultaneously in Project

Sustainability

Cost 

Iconography

Maintaining 
Status Quo

Completion

Preservation

Innovation

Scale

Experience 

Function

Finish 

Details

Exterior

Interior

Systems

Program 

Return on 
Investment

Maximizing 
FAR

Legacy

Expression



Values in Opposition

Sustainability

Cost 

Iconography

Maintaining 
Status Quo

Completion

Preservation

Innovation

Scale

Experience 

Function

Finish 

Details

Exterior

Interior

Systems

Program 

Return on 
Investment

Maximizing 
FAR

Legacy

Expression



Values

Metrics

Elements



Values Driving Designs



Outcomes 
Driving 
Investment



Strategic Planning Outcome-driven 
Design

Parenthetical 
Analysis

Integrated Delivery Operational Nurture 

Power Up With Outcome-driven Design 

PROCESS ADOPTION OUTCOME: 
BETTER BUILDINGS, FASTER, WITH LESS



Where to Start in Redefining Project Strategy

•Areas of expertise 
•Areas to expand 
•Areas to cut

Review 
Project Types

Review 
Project Types

•Hire for key players in 
outcome-driven 
design 

•Hire full design 
technology staff

Review Staff Review Staff 
•Audit existing tools
•Audit existing 
workflows 

•Standardize data 

Review 
Processes

Review 
Processes

•Strategic Planning 
•Coding
•Data Analysis 
•Manufacturing
•Customer success

TrainingTraining
•Identify the right 
customer 

• Identify the right team 
• Identify the right 
project

TestingTesting



Where to Start With Implementing 
Computational and Generative Design in Projects

• Accepts higher purposes 
for building design

• Does not just want to build 
buildings

• Loves communicating

Identify Highly 
Engaged Client
Identify Highly 

Engaged Client

• Work first with a type you 
have done 50 X manually 
and have a wealth of 
internal knowledge on 
processes

Identify ProjectIdentify Project
• Audit existing tools
• Audit existing workflows 
• Standardize data 

Review 
Processes

Review 
Processes

• Give your design 
technology resources and 
ensure access to 
stakeholders frequently

• Assist design technology in 
project parameter 
development

Develop 
Processes
Develop 

Processes • Ensure distribution across 
project teams

• Ensure documentation for 
change management

Integrate 
Processes
Integrate 

Processes



Identifying Projects for Execution

IMPORTANCE (IMPACT)
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EASY WINS HIGH ROI



 Revit 2020

 Civil 3D 2020

 Advance Steel 2020

 Alias 2020

 FormIt v.17

Dynamo



Refinery

 Explore and optimize designs

 Uses NSGA-II optimization algorithm
Learn more here:
https://www.iitk.ac.in/kangal/Deb_NSGA-II.pdf

 Advanced results display

 Syncing selected option back to Dynamo

 More information and beta access:
www.autodesk.com/solutions/refinery-beta

Public Beta Project for Generative Design in AEC



Additional Resources
Getting Started with Dynamo:

https://primer.dynamobim.org/

https://dynamobim.org/learn/

Dynamo Forum for questions, inspiration:

https://forum.dynamobim.com/

Project Refinery:

https://www.autodesk.com/solutions/refinery-beta

https://refineryprimer.dynamobim.org/

Generative Design education:

https://medium.com/generative-design

Design Script:

http://designscript.io/DesignScript_user_manual_0.1.pdf

https://dynamobim.org/wp-content/links/DesignScriptGuide.pdf

https://github.com/Amoursol/dynamoDesignScript



http://dynamobim.org/a-world-of-user-groups/



Toronto Generative Design Residency



Checklist for Outcome-driven Design Project 
 Determine project is an Outcome-driven Design project
 Mandate integrated project delivery methodology 
 Ensure architects, technologists, engineers, consultants, contractors and all relevant parties 

to the design, construction and operation of the building are signed into a contract that 
incentivizes design excellence and starts collaboration at the inception of the work. 

 Hold a week long offsite to determine big picture goals and project strategy with the client, 
including techniques such as LUMA for value discovery. 

 Ensure clarity around building lifecycle objectives, initiatives, tactics and key results. 
 Ensure commitment to design process strategy and development trajectory up front. 
 Develop flexible parametric BIM model appropriate for the building typology
 Develop parenthetic design analysis dashboard that captures the flexing design metrics 
 Reduce time spent in rework and development through computational design integration
 Improve performance through holistic generative design approach at key process points
 Spend more time in tight coordination with architecture, systems and environmental teams 

for added value through enhanced detailing and design performance
 See project through to construction/completion with reduced errors and improved quality
 Monitor the lifecycle of the building and hold reality to proposal 
 Recommend future work for the building based on usage and experience. 
 Inform future typologies with results



Sampling of Opportunities for Process Automation

• Sun settings slider
• Match elements to 

reference plane
• Space and room data 

automation and 
manipulation

• Calculate FAR and GFA 
values

• Diagramming
• Expedited initial studies

Schematic Design: 

• Scope box review
• View range 

management 
• Parameter assignment 
• Create sheets and 

place Views on Sheets 
• Excel square footage to 

family instance
• Area boundary to floor 

element
• Populates rooms with 

equipment / furnishings
• Manipulating grids
• Auto-dimensions grid 

lines
• Automating wall 

chamfers
• Create levels from excel 

Design Development:

• Equipment to Excel
• Columns splicing
• Write to mechanical 

equipment 
• Auto-set all equipment 

locations by space name
• Caissons to topography
• Create sheets and place 

Views on Sheets 
• Populates rooms with 

equipment / furnishings
• Linked elements 

intersecting spaces data 
transfer

• Manipulating tags
• Updating text 
• Swapping title blocks
• Place a legend on 

multiple sheets

Construction Documentation:

• Update design quickly
• Pipe height adjustment
• Construction field report 

automation 
• Export instance and type 

parameters to excel 
• Shop drawing review 
• Clash detection
• Coordination

Construction Administration:



Sampling of Opportunities for Generative Design

• Scope box review
• View range 

management 
• Parameter assignment 
• Create sheets and 

place Views on Sheets 
• Excel square footage to 

family instance
• Area boundary to floor 

element
• Populates rooms with 

equipment / furnishings
• Manipulating grids
• Auto-dimensions grid 

lines
• Automating wall 

chamfers
• Create levels from excel 

• Equipment to Excel
• Columns splicing
• Write to mechanical 

equipment 
• Auto-set all equipment 

locations by space name
• Caissons to topography
• Create sheets and place 

Views on Sheets 
• Populates rooms with 

equipment / furnishings
• Linked elements 

intersecting spaces data 
transfer

• Manipulating tags
• Updating text 
• Swapping title blocks
• Place a legend on 

multiple sheets

[Residential] Floor plan 
layout optimization

[Residential] Cabinet 
layout and location 

optimization

[Environmental] Sound 
reduction and wellness 

optimization through 
form location and 

material optimization

[Performance Hall] 
Seating automation and 

layout optimization, 
acoustic panel 
optimization

[Healthcare] Lift 
system location 

optimization

[Environmental] 
Building form 

optimization based on 
the impact of a shadow 

on a common space

[Academic] Desk 
layout automation and 

optimization 

[Office] Workstation 
layout optimization 

[Healthcare] Robotic 
sanitation system path 

of travel route 
optimization

[Multi-family] Unit mix 
automation and layout 

optimization

[Urban Plan] Optimize 
plan layout for bicycle 
transit requirements –

think smart cities

[Engineering] 
Structural system 

optimization based on 
waste reduction and 

building envelope



Computational and Generative Design are influencing design strategy

A new project strategy type is unfolding: Outcome-driven Design

Building design is facing process and perception problems related to compensation

The path to increasing profit and fees starts with design efficiency and adding value

Computational and Generative Design 

• Move the needle on design efficiency
• Add value
• Integrate into existing processes. 

Implementing Generative Design in a project requires 
A shift in mindset on project strategy and early implementation in a project

Reach new heights with tangible design outcomes and expanding opportunities 

Conclusions



Where will you go next?
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