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TECHNOLOGY

% ALBERTA

Technology Alberta

Industry Association: 20 years young

Members: Alberta entrepreneurial advanced technology companies
Associate Members: Champions of members; innovation enthusiasts, students

Tagline: Original - “Representing Industry” changed to - “Building Community”

Partnering to Support the Growth of Innovation in Alberta
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Technology Alberta

3 Pillars:

2) Knowledge

3) Community



Talent Programs
FIRST Jobs/TechBOOST

First Industry, Research, Science, Technology Jobs Program

Win, Win: '
Keep our world-class educated talent in Alberta,
to Grow our Innovation Companies

“We attract talent from ground the world
to our post-secondaries.

If we can just help them find their first job,
they will stay here”
UofA Al Professor



Talent Programs

5 years of Impact:

Over 1000 placements provided through partnership

Employers: Alberta’s Companies (400+)
Employee Source: Alberta’s Post-Secondaries (15+)
Champions: Alberta’s Regional Innovation Networks

Funders: Alberta Innovates, PrairiesCan, Government of Alberta



43 Total Roles hired include:
cOmpanies TECHNICAL BUSINESS

ssociate product manager

usiness gevelopment assosciate

From across the province:

[ . Game develope e elligence anal
Blackfalds, Brooks,Calgary Metro Region, < Lab techaidas ommunication

Carstairs, Crossfield,Edmonton Metro * Engineer . Content creator

Region, Fort McMurray, Lethbridge, * Machine learning specialist « Djgital marketer
o J o o

Medicine Hat,Raymond, Taber ' '

1' 1 U D + COmpany appli(ations * Web developer

Industries . L , , . ,
include: Agrifood Life sciences we Cleantech % Automation [ Digital media



Total Placements:
1. 040+

Students/Graduates from Post-Secondaries Including

Athabasca University; Bow Valley College; MacEwan University;

Red Deer Polytechnic; Lakeland College; Mount Royal University;

Lethbridge Polytechnic; Olds College; SAIT, NAIT, Keyano College;

University of Lethbridge; University of Alberta; University of Calgary; and more

From Diploma Programs to PhD Candidates
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Technology Alberta

3 Pillars:
1) Talent

2) Knowledge



Sharing Success With The Best Of All Worlds in 2026...

N ASTech Awards

Insplrlng Innovation
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Nomination Deadline: May 25, 2026



/
/ About the ASTech Awards 23

37t Year of the Alberta Science & Technology
Leadership Awards

Celebrating the results achieved

through the flow of collaboration across
Government, Industry, Academia, and

Entrepreneurship
INSPIRING INNOVATION /



. ]
* . Mark Your 2025 Calendars!

. ev Awards  Friday, Sept 19 - ASTech Awards Opening
‘ Ceremony, University of Alberta

m

A ik QA M
£ SEPT.19

Edmonton - Grande

FEB.19

Grande Prairie - Regional Collaboration



e) ASTech Awards

Inspiring Innovation

- ey ALBERTA A
L : INNOVATES

5!
= Major Partner

R
< UNIVERSITY OF
@ O e Mindfoel CALGARY

Youth Innovation and
Entrepreneurship Champion

m :‘CREATE b Edmonton
{Centre \>¥ Global.

|||| MacEwan b Red Deer ¥ ® NORQUEST
“*"% UNIVERSITY Polytechnic COLLEGE

g ELUE cross “METI X EnTen
ATCO & CLEARFLOW

VIZWORX 7YEG b - OLDS COLLEGE

ASTech

Thank You to

Our Partners



2025 Speakers

Peter Kinash Dr. Mike Mahon Dr. Vanessa Sheane Craig Werner
Founding Member CEO, Alberta President and CEO Director, Partnerships and
ASTech Awards Innovates Northwestern Polytechnic Engagement

ERA



Science

Technology
& Leadership
Awards
Winners
-2025

C ﬁl fRIVResearch

Carbon

I.AN[)INGZ‘%S K'Plc
Systems

Nonoprecise/= @& CLEARFLOW

(g My viva. CardiAl
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;7 ERICHTY

UNIVERSITY OF (%] UNIVERSITY
CALGARY ) OF ALBERTA

genics

QINETIQ

AURORA
HYDROGEN

Athabasca
University

ALBERTAAN ..* APEX

INNOVATES

ALBERTA WIDE

IMUNITY CHAMPION
ICIAL INTELLIGENCE

CHANGE MAKER
CLEANTECH

IGITAL INNOVATION
AEN & ECOSYSTEMS

ERGY & RESOURCES

HEALTH & MEDICAL

HYDROGEN
)S-LED INNOVATION
ATION OF THE YEAR
IONAL INNOVATION

.‘iHEROiﬁ iR

TION & EDUCATION

BILITY & CLEANTECH

Bringing Industry, Academia, Entrepreneurs, Govt Together — 1 Community



/
ASTech Award Winners: Construction

University of Alberta: Aminah, Simaan

VizworX: AR/VR Technologies

Red Deer Polytechnic: CIM-TAC (Advanced Mfg) Centre
Buildbase & Rohit Group: Sustainability through Software

Levven Electronics: Wireless Switches
..and more /
/



/
/ ASTech Awards: Key Dates

Friday, Sept 18, Calgary
Opening Ceremonies & Innovation Showcase

Friday, Nov 6, Edmonton

37t Annual ASTech Awards Gala & Innovation Showcase
Join Us - Your Collaboration Awaits! /
/



Cap:tal Connect R

| . Developing Relationships with Investors . «°
e — <Finalists and Alumni> »

Prepare, Engage, Succeed - Before Investment




TECHNOLOGY Contact Us
ALBERTA info@technologyalberta.com

Building Community www.technologyalberta.com

www.astech.ca



mailto:info@technologyalberta.com
http://www.technologyalberta.com/

Thank you!
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VERONICA
ZACK STORMS GARTH

Zack Storms | zack@edmontonunlimited.com

Veronica Garth | veronica@edmontonunlimted.com

SHAPING THE FUTURE OF THE BUILT WORLD VENTURE PILOTS - BUILT WORLD TECH

0 c CONSTRUCTION
INNOVATION CENTRE
Research Driving Change

FUNDED INPART BY THE GOVERNMENT OF ALBERTA




BUILT WORLD
TECH

Venture Pilots

Zack Storms | zack@edmontonunlimited.com
Veronica Garth | veronica@edmontonunlimted.com

May 27,2626

0 c CONSTRUCTION
INNOVATION CENTRE
Research Driving Change

SHAPING THE FUTURE OF THE BUILT WORLD VENTURE PILOTS - BUILT WORLD TECH

FUNDED INPART BY THE GOVERNMENT OF ALBERTA



WHY THIS ROOM
MATTERS

Industry
Adoption

2

Research Startup

World-class research Venture-backed startups
Industry challenges Commercialization pathways

SHAPING THE FUTURE OF THE BUILT WORLD VENTURE PILOTS - BUILT WORLD TECH FUNDED INPART BY THE GOVERNMENT OF ALBERTA



/Y Aqgtiva Inc. I
#ACANDLE I

THEFIRST
COHORT

5 RoBIM

TECHNOLOGIES INC.

SHAPING THE FUTURE OF THE BUILT WORLD VENTURE PILOTS - BUILT WORLD TECH FUNDED INPART BY THE GOVERNMENT OF ALBERTA



Construction Innovation
Happens Whe“ We COnneCt ao CONSTRUCTION
d

INNOVATION CENTRE
Research Driving Change

Research Industry
generates new ideas identifies real-world
challenges
Capital Entrepreneurs

enables scale build solutions

(8

SHAPING THE FUTURE OF THE BUILT WORLD VENTURE PILOTS - BUILT WORLD TECH FUNDED IN PART BY THE GOVERNMENT OF ALBERTA



SANGEET BRAR

SHAPING THE FUTURE OF THE BUILT WORLD VENTURE PILOTS - BUILT WORLD TECH FUNDED INPART BY THE GOVERNMENT OF ALBERTA




BRUCE ALTON

SHAPING THE FUTURE OF THE BU VENTURE PILOTS - BUILT WORLD TECH FUNDED INPART BY THE GOVERNMENT OF ALBER
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Levven §

Builders don't buy

innovation.
They buy risk
reduction.

4N

Levven Home % ECOPLUS | €3
% oon) (@oon) ALL OFF

All Devices

Basement 1

Basement 2

Bedroom Light 1 oN >
Bedroom Lights 2 oN >
Chandelier oN >

Dining Room 1

Dining Room 3




tht we dO: We take the wire out of switching, so
builders save copper, labour, and build

cycle days.



One question.
Ten years of R&D.
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Risk reduction =
predictable margins.

The five levers the builder gets paid to defend:
material costs, cycle time, rework, callbacks,

warranty.



Hudson Bay

CANADA

Scars, not theory.

Bro eld--
© o
§ ;

NORTH DAKOTA

> ,A

& el T LS mattamyHovEs Keraml

8 000 + ® o .. _®Cugifo.
y o © ' Wl cumnis®

UNITED-STATES

homes installed. @ % Rty }
700,000+

Mexico City

devices in market.

Canbbean Sea



Mistake 1

We sold the tech.
Nobody bought.




Mistake 2

Code locked us out.

8 years in Canada.
6 years in the US.



Mistake 3

Faster install.
Same paycheck.




Same crew. Same code.
Same Tuesday.

The morning the framer doesn't notice anything changed.

1-2 days 35% 30%
off the build cycle less copper per home less electrical labour



Mistake 4

Two clocks.

Both real. Neither bends.



The moat isn't the technology.

It's the fit.

Earned over ten years.

Trade Builder

. 8,000+ homes
economics workflow

Code cycles

We're betting it's us.



Levven @

Hard. Slow.
Real world.

Find me after.

Making homes more affordable, personal, and sustainable.

James Keirstead - james@levven.com - levven.com
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WHO WE ARE

Two professors j"l
-w

from UofA 5
N — ITY SCAN
SuRe Cities Lab TEGCHNDLDGIES
Al to monitor and assess urban Real-world infrastructure

infrastructure management and decision-making



Asset Intelligence

Pavement " 6- -9
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Street-level imagery - Actionable infrastructure data.
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BUT CURRENT ASSESSMENT TECHNOLOGIES ARE ...

Slow Complex Not Scalable



——

7 OurAl Platform

..)h

Low-Cost
and High
Precision
Assessment

Simplified
and Unified
Platform

Timely Data
for Timely
Action

PAGE 6



Objective: Integrate CityScan’s Al infrastructure
assessment into Tetra Tech's consulting workflows

A o — ™

TECHNOLDOGIES TETRATECH



" Built World Pilot with Tetra Tech

We will test

* Integration into consulting workflows

« Compatibility with project data formats and reporting
» Automated pavement and curb condition analysis

» Efficiency and turnaround time improvements

Expectations
 Validated workflow for B2B deployments
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" Significant Business Traction

Paid Customers Strategic Funding

QO (1t\()f ”‘v‘“ {TELUS
(S' Clty Of “" "' TELUSis partniering with the
C Kelowna ot oo

ultn ate

THE CITY OF g?l_‘g'l\‘]);
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°
e veirnn MiSUrRrey 1688

the future live

PAGE 9



IMPACT AND WHAT COMES NEXT

Technical Validation: Demonstrate integrated workflow on real projects
Operational Value: Reduce manual review with an accelerated timeline

Commercial Pathway: Establish a repeatable B2B model

..,‘

PAGE 10
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iTYSB

ECHNOLDOG.I
ACCESSIBLE INNOVATION

Mustafa Glil, PhD, PEng
Chief Executive Officer

mustafa.gul@cityscantech.com

+1 780-243-1543
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ZOE MINTRAM

SHAPING THE FUTURE OF THE BUILT WORLD VENTURE PILOTS - BUILT WORLD TECH FUNDED IN PART BY THE GOVERNMENT OF ALBERTA




ELEMENTIAM MATERIALS & MANUFACTURING INC.

MANUFACTURERS NEED
AUTOMATI 0 N\\THAT ADAPTS o, e

=

e

7
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~
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ELEMENTIAM MATERIALS & MANUFACTURING INC.

Industry Element X

Pilot

Application

o] am
&°=$

SMALL PRODUCTION RUNS

WELDER SHORTAGE

RESHORING INVESTMENT




ELEMENTIAM MATERIALS & MANUFACTURING INC. industry  Element X Pilot Application

robots cannot

SEE - JHINK=ADAPT



ELEMENTIAM MATERIALS & MANUFACTURING INC. Industry Element X Pilot Application @

Human-like Metal
Fabrication Skills

D)

Scan-to-Path

Automation



ELEMENTIAM MATERIALS & MANUFACTURING INC.

Industry Element X Pilot Application C;P )
11! N
ol (|
“A~U/SION

weld quality pass rate

I " |

cycle time reduction

welding path generation

Production Systems Inc.




ELEMENTIAM MATERIALS & MANUFACTURING INC. Industry Element X Pilot Application

Blueprint for Alberta’s
Manufacturing Competitiveness

3-6 FTE

Created from project

91.2-$2

ARR Potential

20-33%

Capacity uplift




ELEMENTIAM MATERIALS & MANUFACTURING INC.

Let’s get to work and make Alberta the leader
in North America for high-mix robotic welding

9 Edmonton, AB
M +1(587)974-6911

< Info@elementiam.ca

€D  www.elementiam.ca [@) = - il
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May 27 — Glenn Matich & Roddy Handa, Holo Blok
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* Video 1 - https://www.youtube.com/watch?v=sU410KHWVy|&t=3s
 Video 2 - https://www.youtube.com/watch?v=X29z6kzbD5c&t=42s

J/


https://www.youtube.com/watch?v=sU41OKHWVyI&t=3s
https://www.youtube.com/watch?v=X29z6kzbD5c&t=42s

Building Success Through BIM:
It all starts with the data!

é" INNOVATIVE
CONSULTING LTD.
COMCFPT « DFSICN ¢ DEVFLOP 'TNT

Roddy Handa Glenn Matich

ceo, Problem Solver President
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(C') INNOVATIVE
CONSULTING LTD.



Willow Square Continuing Care Centre

Fort McMurray
144 bed




é" INNOVATIVE

CONSULTING LTD.
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Lifecycle Approach

Deliver/
Acquire

Gl S
t @Commission
"4

~ Asset

Management
Plate G
@

Dusposo Accommodate a’ INNOVATIVE
CONSULTING LTD.

Operate &
Maintain




Lifecycle Approach

Deliver
m Acquire
Ut
Design 1 Comma
-~ 4

t Asset

) INNOVATIVE

a CONSULTING LTD.



Lifecycle Approach

e Q
(o X=] ,

se Accom aleNOVATIVE
CONSULTING LTD.




Programming

Documentation
Building

-
‘ n“.’-ﬁﬁ e

Fabrcation

Renovation

80% of

lifecycle
cost

Demolition

é’ INNOVATIVE

CONSULTING LTD.



BIM FOR FM

Operation Happy")
1 7 0
COLLECT (& DATA AS W
I Q.OQ‘\V’ M. LCD N
S \w/META  JO+M

FORMAT \ DATA. OF.’ERSI‘\TION C()NSUME
FOR |

) AN ANCe DATA-
FM

DATA AS ‘ 0 R

META DATA DISPOSITION \llf

(i’ INNOVATIVE

CONSULTING LTD.






@ holo-blok
problem solvets



What barriers are preventing this from happening?

=> Higher upfront costs

=> Technology feels complicated or out of reach

=> Human error

=> Disconnected handover process (loss of opportunity)
=> Lack of awareness (owners don’t know what to ask for)



Lessons we’ve learned along the way

=> Eliminate the monotonous tasks

=> Simplify the data alighment and aggregation process

-> Make participation easy for everyone

-> Make boutique solutions that can be easily
customized



orwthan [ mactempery)

(et Soae Sehvondde N M Yer Sehedule X
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) holo-blok



QUESTIONS?

) INNOVATIVE
CONSULTING LTD.

N
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Integrated Project Delivery

Building Better Projects Through Collaboration

B

Presented by

BROWNLEE LLP
‘Barristers & Solicito

1| Nt




"‘Paul V. Stocco

- R Y Y YT T TN T TN LCsRNSNusSss\N\N\"mmaaaaaae»
Education

— 1986, University of Toronto, B.A.
— 1989, LLB, Osgoode Hall Law School

e 1991 Law Society of Upper Canada
e 2000 Law Society of Alberta

Paul practices construction litigation and
procurement - representing owners, general
contractors and sub-coniractors at all levels of
Court in Alberta and Ontario including the
Supreme Court of Canada. His practice also
o involves drafting procurement documents,
. ‘construction management, consulting, deS|gn
. build, integrated project delivery, building
information modelling, lump sum, and
public- prlva’re partnershlp (P3) contracts.

Wi

W

BROWNLEE LLP

‘Barristers & Solicitors

11| gl
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From Paper Plans to BIM: Addressing Design
Gaps and On-Site Conflicts

Integrated Project Delivery Model (“IPDa/ 7/

Lean Construction Principles

Essential IPD contract principles and
Actual IPD projects

BC Housing Case Studies
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-Integrated Project Deiivéry (155)
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rated Project Delivery (IPD)

-Integ
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11 | Buildin ,
A Inform ati%) " Teams can collaborate on the 2 /
. . ‘ >
Modelling design, construction and ongoing

management of an asset

(BIM)

i L

| Creates increased reliability and

i".' \ \l '\ il W ' lﬁlﬁg efficiency of workflow

Allows teams to discuss

project-wide concerns like *

budgets, hot topics, or global
changes | /




-Lean Construction

\ Constructlon Industry Institute (CII):

“The continuous process of eliminating waste, meeting r&;
or exceeding all customer requirements, focusing on the 2/
ntire value stream, and pursuing perfection in the
xecution of a constructed project.”
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- BC Housing IPD Case Studies

“«

BC Housing Research Centre, “Strategies for Collaborative
Construction: Integrated Project Delivery Case Studies” /

\' < St.Jerome’s BC E | Jacobson Hall,
\ PriMed Mosaic || University Trinity >
Centre | Campus Western W /

1'I .
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Key Features of IPD & I.Weﬁw
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Setting clear project
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Owner’s involvement " -
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Key Features of IPD & feﬁw

¥ 04. Learned .

Set the . : :
\ aexisiofifiaking Align team incentives” #

structure with project goals
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Built by People

Reframing Safety as an y
Innovation Catalyst
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Built by People

'he order of these words is the secret.

A) NotebooklLM




Construction does not have
an iInnovation problem.

It has an adoption problem.
The bottleneck Is the human system
that the technology lands on.




The Productivity Gap _ +90%

' Manufacturi
Same available technology. anuracturing
Seven times slower.

+10%

Construction

McKinsey & Comp%%;tgé)o%ﬂw
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The Knowledge Drain

Construction worker retirements over
the next decade. 21% of the current
workforce walking off the job site.

BuildForce Canada, Alberta 2025 to 2034 outlook.

s - A NotebooklM




Two-thirds of the workforce report
concerns about psychological health and
safety. Mental health is a workforce risk,

not a side conversation. /‘

ACSA 2024 Conference Data.
A) NotebooklLM




The Scale of
the System

255,000

Alberta construction workers.
Onein every ten jobsin this
province.

BuildForce Canada Sept 2025 LFS / Gov. of Canada Job Bank Sector Profile.
A NotebookLM




You cannot digitize
your way. out of a
‘human-system gap.

Technology lands on the exact same culture that
produced these numbers in the first place.




Refraaming
the Baseline

High-reliability organizations treat safety as the core capability
required to surface hazards, learn faster, and adopt change.

Safety =
Capability

Weick and Sutcliffe, Managing the Unexpected; MDPI Buildings 2022.




Safety is the
Operating
System

Safety is not the brake on
Innovation. It is the condition
that helps innovation hold onto
real Job sites.

Technological
Innovation & Tools

A NotebookLM




Independent UBC
Evaluation. Comparing
COR-certified firms in
Alberta against matched
non-certified firms.

12% to 14%

Greater reduction in lost-time injury rates.
Lower audit scores directly correlate to
higher injury rates.

McLeod CB and Macpherson RA, American Journal of Industrial Medicine, December 2024,

A NotebooklM




Research into Practice:
COR Modernization

UBC Research ACSA certifies ~5,500 construction
employers. Alberta-specific applied
proves the model. research extends the evidence base to

refine measurable safety value.




Bridging the Gap

We don't build the tools. We translate the science into

systems that 59,000 Alberta employers can actually use.

Academia & The ACSA

Research Translation Layer
Post-secondaries, Filtering for practical

2025 Safety Spotlight insight & program
infrastructure

Industry &
Job Sites

255,000 Workers

59,000 Employers,

A NotebooklM
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The Ask

“We are interested in the kind
of research that does not stay
on a shelf. We need the kind
that survives the job site.”

If your work aligns with industry needs, we have the reach to
make it matter. We want to be in the conversation.




echnology builds nothing.
People do.

Technology gives them better tools and better
protection. The industry that puts those in the
right order owns the next decade.

Safety helps us get the order right.
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Workforce Gap

Demand, Supply, and Productivity

Pouya Zangeneh, PhD, PEng,

Endowed Chair in Engineering Project Management
2026-05-27
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Read the
Article
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EPM Endowed Chair

Pouya Zangeneh

* PhD University of Toronto, 2021

* Professional Engineer, 2014

* MSc University of Calgary, 2011

- BSc University of Tehran, 2007 https://profiles.ucalgary.ca/pouya-zangeneh

v' Assistant Professor and the Endowed Chair in Engineering Project Management at the Schulich School
of Engineering, University of Calgary.

v" Over 12 years in the industry experience before joining academia

* Concrete Casting for Railway Subgrade and Tunneling (1 year)

e Structural Design, Steel and Reinforced Concrete (1 year)
* Thermal Mechanical, Finite Element Analysis Design (2 years)

e Structural Dynamics and Seismic Design and Random Vibration (2 years)
Engineering Project
Management

* Risk Modelling for Projects, Project Financing, Project Information Systems (5 years/PhD) Research

* Risk Analytics and Resilience for Projects and Operations (2 years)

UNIVERSITY OF

CALGARY
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PrOblem Productivity

@ Increases

L @ Decreases
Construction/—\ /\ )
Construction

Workforce
Demand

e BuildForce Canada projects that 270,000 retirements and
rising project demand will require 380,500 new workers by
2034; even with 272,200 expected young entrants, a skilled
labour shortfall of 108,300 is anticipated [1].

e RBC estimates that over 500,000 additional construction
workers are needed by 2030 to meet housing and
infrastructure needs in Canada alone [2].

Workforce Workforce

Supply

Part of the problem

UNIVERSITY OF

) CALGARY


https://www.buildforce.ca/en/reports
https://thoughtleadership.rbc.com/carving-a-new-path-how-to-solve-canadas-housing-supply-challenge/

Canada Major Projects

As of 2024

Canada has 504 major natural resource
projects planned or under construction,
worth $632.6B.

The largest sector is energy: 340 projects,
worth $510.0B

Mining includes 138 projects, worth
S117.1B.

As 2026, Major Projects office
announced 17 projects across Canada

Construction

Under
@ Planned

Minerals &
Metals Sector .

ForestSector M

clean technology

10-999

EnergySector A A

dean technology ' W

Pipeline ~ .~

deantechnology #
Transmission Line

clean technology .
ean te Y o

10-999
| 10005000
s |

L
Proj

10005000

>5000

>5000
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PrOblem Productivity

Construction /_\ .
Construction

Workforce
Demand Workforce Workforce
Gap Supply
~ 3-7 Years
Active
Indu.strlal Labor Cost
Projects & Wages
Commodity \ @ Increases
Price / Sector Project
Economic Bankruptcies . Decreases

Cycles

* Firms are competitors and do not share pipeline information. Information Asymmetry.

When oil prices rise, or major infrastructure spending is announced, every firm
independently reads the same signal and activates shelved projects simultaneously.

UNIVERSITY OF

) CALGARY



Fort McMurray Oil Sands Construction

* 47,000 people in work camps at 2014 peak
* Investment fell 45% by 2017
* 20,000+ jobs lost in oil & gas sector

47,000 in camps
Pop. +141% in 9 yrs

2008 peak
Oil crash
-45% investment
Boom era over
- l .

2002 2006 2008 2010 2012 2014 2015 2017 2018

Sources: CBC News, "The great oilsands era is over" (2018); IHS oilsands investment data; Statistics Canada employment data

27l UNIVERSITY OF
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PrOblem Productivity

Heavy Construction

@ Increases

@ Decreases

Industry Workforce
Maintainance Demand Workforce Workforce
Gap Supply
Seasonal ~ 3-7 Years
Active
Indu.strlal Labor Cost
Projects & Wages
Commodity \ Proiect /
Price / Sector ject
Economic Bankruptcies

Cycles

* Weather windows in northern Canada concentrate Shutdown, Turnaround, and Outage events, or STOs into
spring and fall.

 Alberta, 2025 turnaround season: the annual maintenance cycle coincided with Dow’s $8.9 billion chemical
plant and Air Products’ $1.6 billion hydrogen facility creating an acute crunch for pipefitters, crane operators,
8 and scaffolders [10].

ML) UNIVERSITY OF

&) CALGARY



https://oilprice.com/Energy/Energy-General/Skilled-Worker-Shortage-Stalls-US-Construction-Boom-in-2024.html
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Problem

/\C;wtruction '/\ .
Construction

Productivity @ Increases

@ Decreases

Heavy
Industry Workforce Workf Workforce
Maintainance Demand eraoree
Gap Supply
Seasonal ~ 3-7 Years
Active
Industrial Labor Cost
Projects & Wages

Commodity
Price / Sector
Economic
Cycles

SN\

»

Project
Bankruptcies

* Weather windows in northern Canada concentrate Shutdown, Turnaround, and Outage events, or STOs into

spring and fall.

 Alberta, 2025 turnaround season: the annual maintenance cycle coincided with Dow’s $8.9 billion chemical

plant and Air Products’ $1.6 billion hydrogen facility creating an acute crunch for pipefitters, crane operators,

and scaffolders [10].

ML) UNIVERSITY OF

&) CALGARY



https://oilprice.com/Energy/Energy-General/Skilled-Worker-Shortage-Stalls-US-Construction-Boom-in-2024.html

Oil and Gas Production
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Oil and Gas & Mining
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Refineries and Smelters
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Problem

Productivity

qstruction /\ .
Construction

Heavy
Industry Workforce
Maintainance Demand Workforce Workforce
Gap Supply
Seasonal ~ 3-7 Years
Active
Industrial Labor Cost
Projects & Wages

Commodity
Price / Sector
Economic
Cycles

TR #

Bankruptcies

* Unlike ordinary project work, annual shutdowns and critical maintenance create a short-term inelastic demand

for skilled trades.

* Because the work is time-bound and operationally critical, firms often respond to shortages by paying wage
premiums rather than reducing labour demand.

14

@ Increases

@ Decreases
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The Equation

Productivity
Heavy C\c,)\? St;;'ct'on /\mnstruction
Industry or or((;e Workforce Workforce
Maintainance Deman
Gap Supply
Seasonal ~ 3-7 Years ~ 10-20 Years
Active
Indu.strlal Labor Cost
Projects & Wages
\ / Workforce
Commodity D | t
Price / Sector Project evelopmen
Economic Bankruptcies
Cycles \
Employment
Workers who experience two bust cycles within a decade tend Attractiveness
not to return.

* |t teaches them — and their children — that the trade is not a

15 viable livelihood. That lesson takes a generation to unlearn.

@ Increases

@ Decreases

UNIVERSITY OF
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The Equation

Productivity

/—\st i /\ |
Construction Construction

Heavy
Industry Workforce Workf e
orkforce
Maintainance Demand orkforce
Gap Supply
Seasonal ~ 3-7 Years ~ 10-20 Years
Active
I:;du.s rial Labor Cost
rojects & Wages
\ » \' Workforce
Commodity . Devel .
Price / Sector Pro;ect_ ahbiacabadl
Economic Bankruptcies
Cycles

* When demand is low, skilled workers tend not to accept
lower wages. Move to urban areas, and other occupations.

16 productivity.

Unskilled workers reduce safety performance and

Easy Fixes @ Increases

Employment
Attractiveness ‘\_/

@ Decreases

UNIVERSITY OF
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The Equation Productivity

Heavy Construction /_\c(,nstruction

Workforce
Malirr‘l(::?r::?r,\ce Demand Workforce Workforce
Gap Supply

Seasonal ~ 3-7 Years ~ 10-20 Years

Active

IrI;du.strlal Labor Cost
rojects & Wages
_ \ » Workforce
S et

Economic Bankruptcies

Cycles \
@ Increases Employment @ Decreases
Attractiveness ‘\/
@ Decreases

UNIVERSITY OF
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The EquatiOn Productivity -+—

Heavy Construction

Workforce
Maliz(::isr:;‘rllce Demand Workforce Workforce
Gap Supply
Seasonal ~ 3-7 Years ~ 10-20 Years
Active
Indu.strlal Labor Cost
Projects & Wages
Commodit \ » Workforce
Price / Sect‘gr Project Development
Economic Bankruptcies

Cycles

Easy Fixes

N

@ Increases
Employment

@ Increases )
Attractiveness

@ Decreases
@ Decreases

LU UNIVERSITY OF

&) CALGARY
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@ Increases

Other Factors @ Decreases

Productivity

* Apprenticeship /‘\ L

Construction

* Diversity Heavy W Construction
Industry orlforce Workforce Workforce
* Other construction sectors Maintainance Demand
Gap Supply
* Infrastructure
_ Seasonal ~ 3-7 Years ~ 10-20 Years
* Housing -
Active
* Transdiciplinary Industrial Labor Cost
Projects & Wages
Commodit \ / Workforce
Price / Sectsé)r Project Development
Economic Bankruptcies

Easy Fixes

Employment
Attractiveness ‘\/

Cycles \
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Another Gap Inside the Workforce Gap

* Economists, project managers, and
tradespeople define productivity very
differently.

* Dollar-to-job-equivalent forecasts look
adequate nationally and fail locally.

* Policy is written by analysts, projects planned
by engineers, work done by tradespeople.

* A completion rate, a schedule variance, and a
worker who quit are describing the same
system in incomparable numbers.
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Productivity
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Large Construction Projects
Local Labor Market Impacts
Our Finding and Questions
- _______________________________________________________________________________

Large Construction Projects on Local Labor Markets:
A (Very Preliminary) First Look at the Canadian Data

Luke Harold and Joseph Marchand

Alberta Centre for Labour Market Research
Department of Economics
University of Alberta

Construction Innovation Centre, CIC Forum 2026

Workforce Gap: Demand, Supply, Productivity
May 27th, 2026, 10:30 am - 12:00 pm

Harold, L. and Marchand, J. (ACLMR / U Alberta) Large Construction Projects on Local Labor Markets



Large Construction Projects Building Canada Act
Local Labor Market Impacts Major Projects Office
Our Finding and Questions Our Major Projects

Large Construction Projects - Building Canada Act

o Building Canada Act, Bill C-5 Part 2, will seemingly allow
Canada to build things in our national interest, with
streamlined project development and accelerated investment.

o Along with Bill C-5, Canada’s National Electricity Strategy has
targeted a doubling of Canada’s electricity generation by 2050,
at an estimated cost of $1 trillion ($1,000,000,000,000).

o And, of course, there is the Canada-Alberta Memorandum of
Understanding (MOU) to build new pipelines, carbon capture
projects, also expanding electricity generation, all in Alberta.

Harold, L. and Marchand, J. (ACLMR / U Alberta) Large Construction Projects on Local Labor Markets



Large Construction Projects Building Canada Act
Local Labor Market Impacts Major Projects Office
Our Finding and Questions Our Major Projects

Large Construction Projects - Major Projects Office

o The Major Projects Office (MPO) was opened in September
2025, with the goal to fast track these nation building projects.

o Seventeen projects have now been referred to the MPO for
further review: five in electricity, five in mining, three in
energy, three in transportation, and one in industrial.

o But, despite the Major Projects Office being located in Calgary,
none of these proposed projects are in Alberta. That said, one
of the seven transformative strategies are (it's Pathways Plus).

Harold, L. and Marchand, J. (ACLMR / U Alberta) Large Construction Projects on Local Labor Markets



Building Canada Act
Major Projects Office
Our Major Projects

Large Construction Projects - Major Projects Office
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Large Construction Projects Building Canada Act
Local Labor Market Impacts Major Projects Office
Our Finding and Questions Our Major Projects

Large Construction Projects - Our Major Projects

o The major projects that we use in our study come from
Natural Resources Canada (NRCan) and are mainly comprised
of energy and mining projects, costing at least $10 million.

o From 2016 to 2025, 1,269 unique major construction projects
are tracked, with more projects planned or under construction
from 2026 to 2035, totaling $637 billion in planned investment.

o Although these planned major projects are nationwide, we
show these future construction projects only for the province of
Alberta, in order to prove that we build things here too.

Harold, L. and Marchand, J. (ACLMR / U Alberta) Large Construction Projects on Local Labor Markets



Alberta Energy & Mining Major Projects 2025-2035

Approved and under-construction projects; size representing project cost

Sector ® Eneigy ® Mining Projectstatus @ Approved A Under Construction



Large Construction Projects Theory and Example
Local Labor Market Impacts Our Current Approach
Our Finding and Questions Our Vicinity Data

Local Labor Market Impacts - Theory and Example

o What does constructing things mean for local labor markets? J

o When something is built within a local labor market, this
would act like a labor demand shock in the direct industry for
which that thing is built, raising its earnings and employment.

o Using the example of casino openings across Canada, with
forty-nine new casinos built from 1991 to 2005, Humphreys
and Marchand (2013) measured the local labor market effects
on the gambling sector and its spillovers into other industries.

o While employment and earnings in gambling roughly doubled,
only accommodation, food, and beverage services spilled over.
For every gambling job created, one to two jobs were created.

Harold, L. and Marchand, J. (ACLMR / U Alberta) Large Construction Projects on Local Labor Markets



Theory and Example
Our Current Approach
Our Vicinity Data

Local Labor Market Impacts - Theory and Example

Copyright © McGraw-Hill Education. Permission required for reproduction or display.
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Large Construction Projects Theory and Example
Local Labor Market Impacts Our Current Approach
Our Finding and Questions Our Vicinity Data

Local Labor Market Impacts - Our Current Approach

o Our current approach goes beyond direct or indirect industries.J

o In the previous literature, most studies focused on what
happens to the labor markets of direct and indirect industries
after the thing is built (i.e., casino openings), rather than
focus on the construction industry while building it. Up to
now, | have only treated construction as an indirect industry.

o For every ten energy extraction jobs created during an energy
boom, roughly three construction jobs, two retail trade jobs,
and over four service jobs were created (Marchand, 2012).

o Our current study remedies this by focusing on construction!

Harold, L. and Marchand, J. (ACLMR / U Alberta) Large Construction Projects on Local Labor Markets



Large Construction Projects Theory and Example
Local Labor Market Impacts Our Current Approach
Our Finding and Questions Our Vicinity Data

Local Labor Market Impacts - Our Current Approach

Therefore, two linkages are explored here rather than one.

©

o First, we measure what is happening to the construction
industry in the local labor markets where our large projects are
being built, while they are still under construction.

o Second, after these large projects are built, we measure what is
happening in the direct industry for which the large project
was built, and determine the construction-direct job multiplier.

o Third, as the direct industry is stimulated by the large project,
we measure any spillovers into indirect industries that might
also be locally stimulated, and the direct-indirect job multiplier.

Harold, L. and Marchand, J. (ACLMR / U Alberta) Large Construction Projects on Local Labor Markets



Large Construction Projects Theory and Example
Local Labor Market Impacts Our Current Approach
Our Finding and Questions Our Vicinity Data

Local Labor Market Impacts - Our Current Approach

o Our measurement differs from the input-output approach. J

o While the input-output approach is typically the first one taken
when measuring the local labor market effects of construction
projects, it has issues and limitations (Marchand and Weber,
2018), including the plus one problem and over estimation.

o Our estimation approach is instead a mixture of generalized
difference-in-difference, where shocks are in multiple places at
multiple times, and instrumented job multiplers, where a
causal link is provided in order to create a “one way street”.

Harold, L. and Marchand, J. (ACLMR / U Alberta) Large Construction Projects on Local Labor Markets



Large Construction Projects Theory and Example
Local Labor Market Impacts Our Current Approach
Our Finding and Questions Our Vicinity Data

Local Labor Market Impacts - Our Vicinity Data

o Our data are job advertisements from Vicinity (Signal49). J

o The data we use are over 24 million job advertisements across
Canada from 2018 to 2025. In our case, these job ads are a
good representation of the local labor demand of firms in an
industry.

o These data contain information on job title, employer, location,
date posted, occupation (NOC), and industry (NAICS).

o The location areas available in the Vicinity data can be quite
large (gray areas in map), containing multiple large projects.

Harold, L. and Marchand, J. (ACLMR / U Alberta) Large Construction Projects on Local Labor Markets



Alberta Energy & Mining Major Projects 2025-2035

Approved and under-construction projects; size representing project cost

Sector ® Eneigy ® Mining Projectstatus @ Approved A Under Construction



Large Construction Projects Our Event Study
Local Labor Market Impacts Our Questions
Our Finding and Questions Our Resources

Our Finding and Questions - Our Event Study

o Core Idea: Compares the change in outcomes over time
between a treated group and an untreated comparison group
o Under the parallel trends assumption, the untreated group
captures what would have happened to the treated group in
the absence of treatment

o Staggered Adoption: Units adopt treatment at different
points in time, defining“groups” by when they are first treated
o Once treated, units remain treated --- allowing the comparison
group to consist of either never-treated or not-yet-treated units

o Event Study: Traces how treatment effects evolve before and
after adoption, plotting estimates across event-time
o Pre-treatment estimates should be zero, serving as a test of
the parallel trends assumption
o Post-treatment estimates reveal whether effects grow, shrink,
or persist over time

Harold, L. and Marchand, J. (ACLMR / U Alberta) Large Construction Projects on Local Labor Markets



Average Effect by Length of Exposure
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Large Construction Projects Our Event Study
Local Labor Market Impacts Our Questions
Our Finding and Questions Our Resources

Our Finding and Questions - Our Questions

o Our preliminary event study for the construction industry
shows that once a major project begins its “under
construction” phase, construction employment is stimulated for
at least the next three years.

o This leads us to ask you several related questions:

o Do you believe our preliminary result?
o Do you agree with our approach?

o What would you like to see us do?

Harold, L. and Marchand, J. (ACLMR / U Alberta) Large Construction Projects on Local Labor Markets



Large Construction Projects Our Event Study
Local Labor Market Impacts Our Questions
Our Finding and Questions Our Resources

Our Finding and Questions - Our Resources

[4 Marchand, J., Weber, J. 2018. "Local Labor Markets and
Natural Resources: A Synthesis of the Literature."
Journal of Economic Surveys, 32(2), 469-490.

E Humphreys, B., Marchand, J. 2013. "New Casinos and Local
Labor Markets: Evidence from Canada."
Labour Economics, 24, 151-160.

[4 Marchand, J. 2012. "Local Labor Market Impacts of Energy
Boom-Bust-Boom in Western Canada."
Journal of Urban Economics, 71(1), 165-174.

Harold, L. and Marchand, J. (ACLMR / U Alberta) Large Construction Projects on Local Labor Markets



Large Construction Projects Our Event Study
Local Labor Market Impacts Our Questions
Our Finding and Questions Our Resources

Our Finding and Questions - Our Resources

FICLMIR

(https://www.aclmr.ca/)

Harold, L. and Marchand, J. (ACLMR / U Alberta) Large Construction Projects on Local Labor Markets
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Right Sizing Progress
Tracking Solutions

Dustin Olsen

CONSTRUCTION

Dariusz Mrugala
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9.5K+

EMPLOYEES

30+

MAJOR CENTERS ACROSS
NORTH AMERICA

16+

FULL SERVICE
CANADIAN OFFICES
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CONSTRUCTION
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$10K - $1B+ From skyscrapers and iconic venues to tenant fit-outs and critical infrastructure, the
Edmonton Buildings & Civil office brings the right teams together to deliver innovative,

Project values in Edmonton sustainable solutions for complex construction challenges.
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Edmonton
Buildings & Civil
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PCL & Technology




Technology Right Start Meetings = -

» Strengthen and support
teams at start-up

y Standardize execution

» Aide those not knowing what
they don’t know




Considerations Project Requirements
When R|ght SIZIHQ Team & Resources
P OQI’ESS Tracking *Execution Alignment

Communication & Impact



Lewis Farms Facility and Park Project




Concrete Scope Tracking

Why we track concrete progress:
» Major and complex scope

» Critical path control
» Resources management

» Self performed work




The Right Fit

» Visually distinguish installed
vs. not installed elements

» Instantly understand R ——
progress by location and e
area

» Link model elements to
schedule activities and
actual install dates

00oooooooocoo




Real-Time Visualization Tool for Production
Tracking

Tracer

é(i

Production Tracking for Self-Performance Concrete L = ;3

10664

Total Concrete Volume m?®

3346

Installed Concrete Volume m?

P6 P6 e 7,318

SCh ed U | e ORACLE Remaining Concrete Volume
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Actual Progress
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Yes
. Date
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Real-Time Visualization Tool for Production

Tracking

CONSTRUCTION

Actual per Day, Planned per Day, Actual Cumulative and Planned Cumulative by Date

@® Actual per Day @Planned per Day @Actual Cumulative @Planned Cumulative

Concrete Volume per Day m?
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Real-Time Visualization Tool for Production
Tracking

3346.34 e 31.38% 3,073.42 reweerswne 28 .82%

Sum of Actual m?® Actual Progress Sum of Planned m? Plan Progress




Real-Time Visualization Tool for Production
Tracking

Production Tracking for Steel Structure 2 = 8 - Production Tracking for CMU Wall

1,917,659 “ 10691 =

Total Steel Weight kg Total Wall Area m?

1,816,866

Installed Steel Weight kg

100,793

Remaining Steel Weight

94.57%

Actual Progress

9.516

Installed Area m?

1175

Remaining Wall Area m?

87.84%

Actual Progress

Date Date
M w D M w D
Month Aar 2025 - Dec 2025 Month 2025 202
Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jar Feb Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May




CONSTRUCTION

A

4 AR T

ﬂh.\ﬁ..uu.l.l'.x
. Wk N

Coast Plaza Hotel




Coast Plaza Hotel
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The Right Size

CONSTRUCTION

Coast Edmonton Plaza Hotel Envelope
PCL Canstruction Management Inc

Project 0520586 Level Progress
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I South West Wall Progress ‘
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Technology Enables Outcomes .

» Better communication and comprehension
» 3D is awesome but 2D can still work

» Hard data = easier conversations

» Proactive vs reactive

» Alignment on quality

» Trade buy-in + motivator to plan ahead



Final Thoughts

» Scalability

» Communication

» Listening. Problem Solving. Adapting.
» Grow Together



>< Thank you
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/@\ Building

"/ Smarter

e

Aecon WasteWalk Program

Lean Gemba Walk & Al-Enabled
Continuous Improvement at Scale

Construction Innovation Conference
2026 Garry Rusnak Parastoo Eivazi

QUALITY LEAD/CI COORDINATOR LEAD ANALYST, DIGITAL PROCESS

ALCON



Smarter

@ Building
The Construction Industry’s Productivity

While every major sector has surged ahead, construction remains stagnant

+90% +50%

Manufacturing Total World Economy
Cumulative productivity growth, 2000-2022 Cumulative productivity growth, 2000-2022

Up to +1,500% Only +10%

Construction
Global cumulative growth, 20002022 — just 1/5 the rate of the total
economy

U.S. Manufacturing, Retail & Agriculture

Productivity growth since 1945

In the U.S,, construction labor productivity fell 30% from 1970-2020, while overall U.S. economic productivity doubled. — Federal Reserve Bank of
Richmond, 2025

References

[1] McKinsey Global Institute, “Reinventing Construction: A Route to Higher Productivity” (2017)

[2] McKinsey & Company, “Construction Productivity: A Path to Growth” (2024)

[3] Federal Reserve Bank of Richmond, “Five Decades of Decline: U.S. Construction Sector Productivity” (Aug 2025)

[4] Goldman Sachs Research, “Productivity Stagnation in the Construction Industry: An International Perspective” (Feb 2026)

[5, Uﬁ ﬁnb,or Statistics, “Construction Labor Productivity” (Sep 2025)
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Productivity to the Gemba: See the Work,

Find the Waste

« Many productivity challenges are hidden
within day-to-day work and are not clearly
visible

 Improving productivity requires visibility
into real work — at the Gemba (where the
work happens).

ALCON

Ve ildi
(&) Suding,

26-May-15 | 3



Productivity to the Gemba: See the Work, R
Find the Waste

+ Go to where work happens to understand actual conditions and workflows.
(general Lean concept; no internal citation)

Talk with the people doing the work to learn what's getting in their way

+ Many inefficiencies are hidden in day-to-day execution and are easiest to see
through direct observation.

 Apply a structured lens to what we see — this is where WasteWalk comes in (a
structured Gemba Walk focused on waste).

ALCON 26-May-15 | 4



Productivity to the Gemba: See the Work, Find (&) Buiding
the Waste

WasteWalk
ﬁructured Gemba Walk IEei%Qt Wastes

o
O 0O

ALCON 26-May-15 | 5
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Eight Waste Type

ALCON

Q€

AAA
0009
SN

©

Defects

Mistakes that require additional time,
resources, or money to fix.

Possible Causes: Process adherence, lack
of training, and design issues.

Overproduction
Making something before it is truly needed.

Possible Causes: Planning, material supply,
or process standards.

Waiting
When people, equipment, or materials wait
for other processes or people to finish.

Possible Causes: Imbalance of resources,
planning issues, quality deviation, supply, or
transportation.

Non-Utilized Talent

Neglecting to seek ideas or leverage skills
from all talent resources available.

Possible Causes: Not asking for input or
not involving subject matter experts.

Smarter

@ Building

Transportation

Unnecessary movement of work, materials,
or equipment.

Possible Causes: Material supply, site
layout, or organization.

Inventory

Excess raw material, work in progress, or
finished products beyond what is needed to
maintain flow.

Possible Causes: Material supply,
transportation, or planning issues.

Motion
Unnecessary movement of people.

Possible Causes: Process standards, site
layout, or organization.

Extra-Processing

Unnecessary or extra steps in a process that
do not add value.

Possible Causes: Quality deviations, planning
issues, material supply, or process standards.

26-May-15 | 6



Productivity to the Gemba: See the Work, (&) Buiding
Find the Waste

WasteWalk

@cructured Gemba Walk IEight Wastes
ens

* Go to where work happens to understand &
actual conditions and workflows. (general -\w
Lean concept; no internal citation) ©
* Many inefficiencies are hidden in N[o)r Waste é%
day-to-day execution and are easiest to see 1 , :
through direct observation. N S
* Apply a structured lens to what we see —
I
o-0

this is where WasteWalk comes in (a
\structured Gemba Walk focused on waste).

>
O
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>
—+
—_
Q
@)
-
\ 0‘)

ALCON 26-May-15 | 7




@ Building

Smarter

WasteWalk Lifecycle

A four-step continuous improvement process

Define scope, purpose, Go where work happens Ask questions with Estimate value lost, assign
and expectations and identify the Eight respect — focus on responsibilities with due

oy process and conditions, dates, celebrate team
. ~ . not individual blame, to . success
Wast L gnA rant —= - - -

292, > S
L °

ALCON 26-May-15 | 8



Digital WasteWalk Intake:
Enabled by Microsoft Tools

Mobile App
Capture

(=

©,
Building
Smarter

At Aecon we're committed to a
culture of Continuous Improvement.

Edit Your

Start WasteWalk Observations

See Dashboard

Share your feedback on how we can continue to improve
our App! Contact: buildingsmarter@aecon.com
v.251031

AECON

ALCON

SharePoint
Intake

Smarter

@ Building

Centralized
Dashboard

* Walk Date * Sector (Aecor)
1273172001 M
Sector Operations * Project Yard
o OvERVIEW SecToR VALUE ENGAGEMENT PEOPLE ® Aecon
v — v @ Building
Hnd s & Smarter <
Select Category H
Operations OR Department o WasteWalk Totals
Find tems v Estimated Savings Facilitators Count of 4 P [ Years
Area/Scope Faciltators
Find tems v

* Observation

Workers waiting 20 min for crane due to scheduling overlap between
trades.
* Waste Type
Waiting ¥
Action

Action: Implement staggered crane scheduling

Responsible Persons. * Estimated Value
\2 0
Due_Date Actual Net Savings

--ﬁ--‘m---

Sector Sector Sector Sector Sector Sector
Estimated Savings Estimated Savings Estimated Savings Estimated Savings Estimated Savings Estimated Savings
Observations Observations Observations ‘Observations Observations: Observations:
Facilitators Facilitators Facilitators Facilitators Facilitators Facilitators

26-May-15 | 9



Where Al Supports the WasteWalk Process @ Smarter

Enabled by Microsoft Tools

With a structured digital process in place, artificial intelligence is introduced at key
Stalges of the WasteWalk workflow to enhance both data quality and data
utilization.

* Improves data quality at the point « Transforms captured data into
of entry through real-time structured insights
guidance » Categorizes observations at scale
» Enables clearer, more structured, - Identifies patterns and
and consistent observations improvement opportunities
» Maintains ease of use without * Enables data-driven continuous
adding administrative burden improvement

ALCON 26-May-15 | 10



Al Analysis: Two Implementation

@ Building

Smarter

Phases

« Export WasteWalk data from
tracker

* Analyze observations and
actions using Al agent

* Apply contextual understanding
to assign categories

« Generate structured output for
dashboards and reporting

ALCON

« Automatically triggered when a
WasteWalk record is submitted

* Al analyzes observations and
actions and assigns categories
in real time

« Updates the database instantly,
enabling immediate visibility
and analysis

26-May-15 | 11



ALCON

==| WasteWalk Backlog

(Lean observation + action)

1

g Copilot Agent
> (Al context analysis)

1

& Cl Team Validation
\ ° (Human review)

Clear backlog, validate logic, prove value

N
&

Building
Smarter

26-May-15 | 12



Al Analysis: Two Implementation & Ruiding

Pb
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ALCON

WasteWalk Record Submitted

. 2

60' Power Platform Automation

2

~——— Automated Workflow ———

; Trigger

[F Prepare Input

" @ Run Copilot Prompt

S Parse & Store

4
EE Al Categorization Agent
4

Cl Team — Human-in-the-Loop
o (Validation & Verification)

4
o Category Assigned
i

5 Database Updated (Real Time)

@ Building

Smarter

26-May-15 | 14



Key Takeaways from the WasteWalk

Transformation

@\ Building

</ Smarter

» Established a structured,
Gemba-based approach to
identify and address waste

» Enabled scalable data capture
and consistent tracking across
projects

« Reduced manual effort in data
processing through automation

* Improved visibility of trends and
recurring issues through
categorized data and dashboards

ALCON

 Data quality at the point of entry
is critical for meaningful analysis

 Contextual understanding (not
keyword matching) improves
categorization accuracy

« Automation is essential to scale
analysis across large volumes of
data

« Combining people-driven
processes with digital and Al
tools strengthens continuous

iImprovement
26-May-15 | 15
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@ Building

Smarter

Happy to connect and share more.

aecov L - B

Garry Rusnak Parastoo Eivazi
QUALITY LEAD/CI COORDINATOR LEAD ANALYST, DIGITAL PROCESS
P¥4 EMAIL: grusnak@aecon.com B4 EMAIL: peivazi@aecon.com

ALCON
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Lessons Shared:

The Role of Effective Communication in Robust Project
Delivery
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Misalignment breeds resentment.
And resentment can make
projects really hard to work on.

(And it can seriously jeopardize
project success!)

_
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J.L. Pica

When roles & responsibilities &
Technjca Lea D. Troi = = )
e communication channels aren’t

- clear:

« Teams are surprised that
expectations don’t match

Stems
M. Data
Doc Controf

reality.
* Allissues get sent to the same
person.

 \What counts as “official”
direction from the Owner isn’t
e clear.
Controls . )
* Scope isn’t clear.

L Skywalker
Owmner’s Enginees
M
Calrissian
Feﬂ 0 w Kenobl C:mmmcamn
- tz MomtOf Seniof Advisor
]




Role ST Co.

SW City
W- J.-L. Picard L.Org?
Lessons Shared Contract | D. Troi H. Solo
— jonstruction Mgmt W. Riker L. Skywalker (OE)
« Zipper Plans e 1M Contractor Toam  rssuac
° Shared ISSUG RGSO'Ution LadderS Project Director

- Hig_h/critical risk w cost
- Political implications

/ Project Manager
— Make sure the zipper and IRL is maintained

| - Involves Darth Vader
. OE PM / C ;
and circulated g Logal actE 83,'3,?,,“:%-'2." /  ommercial impacts
- N meetn - Impacts to major Milestones / compy
— Include a regular check-in o g | | Sontcort o e
3 g en da S Managers / SMEs

Line Managers / - Related t I
_ 0 quality
Quality Manager & lmpacts to Schedule, byt not major
Milestones / Completion

ontract issye can be resolved within
weeks

 RACI (Responsible / Accountable /
Informed / Consulted) |

« Agreement about formal vs informal

communication channels

Breakfast check-ins between key team
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Iﬁssons Shared

- R R.R.T.FF.F.C.

* Use the existing change mechanisms.

« Don’t make change the default. Contracts are rarely foolproof,
but introducing change regularly introduces significant
instability and uncertainty into a project.

 Don’t make no change the default. Contracts are rarely
foolproof and wearing blinders to this can also jeopardize
project success.

* Find ways to draw attention to critical items in the contract to
help the Contractor see the things you see. Everything is
iImportant, but context helps.

_
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Contractor:

* Organize.

e Solve.

* Present solution.
* Avoid delay.

Owner

* Big picture.
24 * How does this affect the whole?
« Who needs to review?

|  What are the alternatives?




Iﬁssons Shared

* Ajoint commitment to project success means that it's in our

interest to see risk mitigated, even if we don’t technically “hold”
the risk

« What does the Owner actually need to make a decision?
* Are there other options?

» More context can lead us back to alignment.

_









Vﬂ‘lat is a Lessons Learned Culture?

. 3 How'd you get
« Have a register — and make sure W all that cool stuff?

someone owns it and is maintaining it.
* Build lessons-capturing habits into your «
projects & ‘ 'jUSt submitted | :

a ton of really great
lessons leared and

» Build lessons-sharing habits into your b o Soigitonrd dowil |

projects and organizations.

— Use habit stacking (link the new habit of
sharing lessons to existing PM habits)

« Find ways to make it fun.




G_et in Touch

Jeff King, PhD, VMA

leff@smaconsulting.ca
7/80-667-7891

SMA Consulting Ltd.
www.smaconsulting.ca

_
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STRATEGIC PROJECTS
INSIGHT CENTRE
IN ENGINEERING (SPICE)

VICENTE A. GONZALEZ, PHD, M.CSCE, M.ASCE
Hal Kvisle Professor in Engineering Project Management
Tier 1 Canada Research Chair in Digital Lean Construction

Infrastructure and Human Tech (IHT) Lab
Hole School of Construction Engineering

Department of Civil and Environmental Engineering
Faculty of Engineering
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CONTENT

e Genesis of SPICE

e What is SPICE?

e How it works

e Who SPICE will partner with
e Team Structure

e The Hal Kvisle Professorship
e Sharing Knowledge

e The Road Ahead - Year 1
Priorities
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Genesis of SPICE

Problem Category

Projects Affected
out of 15

Optimism bias / strategic mis-estimation

10

Contractor underperformance /
productivity

8

Indigenous consultation / rights litigation

Owner—contractor disputes / litigation

Geotechnical / unforeseen ground
conditions

Quality defects / rework

Political interference / weak governance

Software / systems-commissioning failures

Labour shortages / strikes

Regulatory / permitting delays

Fifteen mega projects studied
across Canada since 2010.

Different sectors:
Infrastructure, Mining, Energy,
Healthcare.

The aggregate cost overrun
across these 15 projects
exceeds CAD $60 billion.

Up to 6 years delays, with an
average schedule slippage is
24 months.

[Z) UNIVERSITY
) OF ALBERTA



Genesis of SPICE

* Mega-projects often fail for the same

reasons
“Major projects repeatedly face the same
hurdles. We need a dedicated place to * We rarely conduct structured
study why — and learn.” post-project reviews
— Hal Kvisle & Dean of Engineering, University of Alberta * A neutral, university-based centre can
fill this gap

(2] UNIVERSITY 5
) OF ALBERTA



What is SPICE




Lesson Number 1

MISSION Learn Research

Transform how we Study successes & failures of Independent, evidence-based case
understand, manage, and mega-projects studies

govern large-scale

engineering projects

through independent

Partner
research, knowledge Share
sharing, and cross-sector Governments, Indigenous orgs, Forums, open platforms, capstone
collaboration industry, academia projects

"Canada’s megaproject failures are not mysteries. They are patterns — and patterns
are to be discovered, understood and broken. SPICE exists to do exactly that."

[Z] UNIVERSITY
) OF ALBERTA



How i1t will work
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01

Cross-
Disciplinary
Talent

02

Independent
Research

"y

Project Indigenous Convening Continuous
Governance Engagement Stakeholders Learning

Engineering - Business - Law - Indigenous Studies - Public Policy

(2] UNIVERSITY
) OF ALBERTA



Who SPICE will partner with
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Who SPICE will partner with

Federal &
Provincial
Governments

Universities
& Academia

Indigenous
Organizations
& Communities

Industry &
Corporations

International
Research
Partners

Professional
Associations

(2] UNIVERSITY
) OF ALBERTA
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Team Structure
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Who SPICE will partner with

Hal Kvisle Professor —
Director

Named leadership - Strategic oversight

Principal Postdoctoral Graduate Students Centre
Investigators Fellows Administrator
Faculty across Early career Knowledge

. y Y Master's & PhD . g'
disciplines researchers Mobilization
Lead research streams: Day-to-day research Fieldwork - Interviews - Events - Outreach -
governance, risk, execution - Student Literature reviews - Knowledge platform
Indigenous engagement mentorship Modeling management

[Z] UNIVERSITY ;5
) OF ALBERTA



The Hal Kvisle
Professorship in
Engineering Project
Management

R UNIVERSITY
Gt/ OF ALBERTA



The Hal Kvisle Professorship in Engineering Project

THE ROLE Advisory Board

Director of SPICE e Dean of Engineering (member)

Named professorship, Hole School e Several industry, government & community
of Construction Engineering leaders
Sits at the Advisory Board e Elected chair from among members

e Consensus-based decision making

Mandate: Advise on teaching, research focus, industry
needs, and promote SPICE outcomes across government,
industry, and communities.

[Z] UNIVERSITY 5
) OF ALBERTA



Sharing Knowledge
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Shared Knowledge

oi'l
[ b
Oy EEseeeee——
r

e

Annual Lessons Public Knowledge Education
Learned Forum Platform Integration

Bringing together industry, Accessible repository of case Post-project reviews embedded
government, and academia to studies, research findings, and in capstone projects and
reflect on major project best practices graduate courses
experiences

[Z] UNIVERSITY
) OF ALBERTA



The Road Ahead — Year 1 Priorities
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The Road Ahead — Year 1 Priorities

Centre Launch

e Advisory Board
constituted

e Initial research
agenda set

e @Graduate
students and staff
recruited

Q4 2026

Q1 2027 Q2 2027

=2 __0___0

First Research
Stream

Case study
methodology
defined

First
mega-projects
selected

e Consolidation &

Renewal

e MOU with 3+ e SPICE Forum on
industry, Megaprojects
academic, e One-year review
government with
partners Professorship

e Government e  First public
engagement outputs released
initiated

e Indigenous
engagement
initiated
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Thanks...
Questions?
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First some sobering statistics....



Productivity in construction has declined

Productivity in Canada’s and
Alberta’s construction
industry (S economic value
generated per hour worked)
has declined over the past
decade.

nsights/ ki

Alberta labour productivity across industries
©2023 ~2019

Mining and oil & gas extraction
5170

Real estate and leasing
$169

Information and cultural
5101

Manufacturing
$94

Finance and insurance

Wholesale trade
s77

w
=3
(=]

All industries
$69

Agriculture, forestry, fishing
6

-

|v«|

Transportation and warehousing

Professional, scientific, technical

w
wn

Construction

|V‘
wn
(=]
~N
w

Health and social assistance

|V‘

Admin & support, waste mangement

Accommodation and food services - 33
Arts, entertainment, recreation -
$0 $50 $100 $150 $200

Source: Statistics Canada, Table 36-10-0480-01

inute-labo: juctivity-by-industry//

Business Council of Alberta, June 6, 2024, https://busir uncilab.com/insights-category/economic-i

S214



https://businesscouncilab.com/insights-category/economic-insights/weekly-econminute-labour-productivity-by-industry/
https://www150.statcan.gc.ca/n1/pub/36-28-0001/2026002/article/00003-eng.htm

Serious injuries and fatalities (SIFs) rates have flatlined

- Many industries have been hyper-focused on reducing incidents. We have done a great job of reducing
total recordable injuries. In 2023, as compared to the provincial average (2.50 per 100 person-years )
construction injuries were lower (2.28 per 100 person-years)

- However, the more serious injuries and fatalities have more complex causes. Progress on these has
been slower.

n In 2023, Alberta’s average fatality
rate was 5.3 per 100,000
person-years.

Rate per 100,000
I 3] o

w
1

Construction and construction trade
services was 12.27 per 100,000
person-years

N
1

—_
1

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

—@-—Occupational Disease Fatality Rate =@ |njury Fatality Rate

Total occupational disease and injury fatality rates in AB, 2000-2020, https:

Workplace injury, illness and fatality statistics, Alberta Provincial Summary 2023, © 2025 Government of Alberta | January 20, 2025 | ISBN 978-1-4601-6139-5, available online at
https: n.alberta. ication Il -injury-i -and- ity-statistics-provincial- r



https://albertaworker.ca/news/workplace-injury-related-deaths-increased-under-alberta-ndp/
https://open.alberta.ca/publications/workplace-injury-illness-and-fatality-statistics-provincial-summary
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To address stagnant productivity and flatlining fatality rates,
Canada’s construction industry must stop treating safety and

efficiency as competing priorities...



1)

2)

3)

Eliminate hazards and embed engineering controls
using Prevention through Design (PtD) principles

Use competency management to continuously
develop and verify workers’ skills

Use data analytics as decision support systems to
identify blind spots and tradeoffs




1) Eliminate high-energy hazards

Inadequate hazard recognition
is associated with about HALF
of loss incidents

Too often dismissed as
complacency during
investigations

Hazards with low cognitive
effort usually easily identified
e.g. gravity, motion, sharp
edges.

Hazards with higher cognitive
effort are often missed e.g.
mechanical, pressure, chemical

Energy wheel helps workers
better identify high-energy
hazards

Each of the 10 icons in the energy wheel represents a different type of
energy. Although not strictly scientific, the icons represent the most
common ways that energy manifests at work.

Gravity

ENERGY
SOURCES

Definition and examples of the 10 hazardous energy sources in the

energy wheel.
Energy
category Definition Examples
Gravity Force caused by the Uneven work

attraction of mass to
the earth

surface, work at
height, unsecured
materials, overhead
support structures

Motion Change in the Traffic, mobile
physical position or equipment,
location of objects or projectiles, dust
substances particles

Mechanical Working parts of a Auger, cable, chain
machine or assembly, | fall, angle grinder,
including rotation, gears, pullies
vibration, tension or
compression

Electrical Presence of electrical Wires, power lines,
charge or current power tools,

extension cords,
transformer, relay

Sound Audible vibration Heavy machinery,
caused by the contact | pile driving, power
or two or more tools, nail gun
objects

Pressure Liquid or gas Pneumatic tire,
compressed or under | piping system, tank,
vacuum hydraulic lines

Temperature | Intensity of heatin an | Friction, engines,
object or substance sudden pressure

change, steam

Chemical Toxic objects or Solvents, engine
substances that pose exhaust, silica, wood
health risks dust, liquid concrete

Radiation Objects or substances | Welding, sun
that emit exposure, X-ray
electromagnetic testing, radicactive
waves or subatomic waste
particles

Biological Living organisms or Bees, snakes,

viruses

alligators, bears,
restrooms




LIFE-SAVING RULES
(like IOGP)

tie energy sources to
tasks and
to critical controls

Bypassing Safety Controls

Obtain authorisation
before overriding

or disabling safety
cantrols

* | undersland and use safely-crilical
equipment and procedures which
apply to my task

* | obtlain authorisation before:

- disabling or overriding safety
equipment

- deviating from procedures

- crossing a barrier

Confined Space

Obtain authorisation
before entering a
confined space

e | confirm energy
sources are isolated

| confirm the atmosphere has been
tested and is monitcred

| check and use my breathing
apparatus when required

| confirm there is an attendant
standing by

| confirm a rescue plan is in place
| obtain authorisation to enter

Driving

Follow safe driving
rules ()
o | always weer a @ @

seatbelt

| do not exceed the speed
limit, and reduce my speed for
rozad conditions

* | do not use phones or operate
devices while driving

e | am fit, rested and fully alert while
driving

e | follow journey management
requirements

Energy ls on

Verify isolation and

zero energy before P
work begins 6

* | have identified all
energy sources

¢ | confirm that hazardous energy
sources have been isolated, locked,
and tagged

¢ | have checked there is zero
energy and tested for residual
or stored energy

Hot k

Control flammables
and ignition sources

e | identify and control
ignition sources

¢ Before starting any hot work:
- | confirm flammable material
has been removed cr isolated
- | abtain authorisation
¢ Before starting hot work in a
hazardous area | confirm:
- a gas test has been completed
- gas will be monitored continually

Keep yourself and
others out of the
line of fire

® | position myself to
avoid:
- moving objacts
- vehicles
- pressure releases
- dropped objects

| establish and obey barriers and
exclusion zones

| take action to secure loose cbjects
and report potential dropped objects

Safe Mechanical Lifting Work Authorisation Working at Height

Plan lifting
operations and
control the area

e | confirm that the
equipment and load
have been inspected and
are fit for purpose

e | only operate equipment that | am
qualified to use

* | establish and obey barriers end
exclusion zones

e | never walk under a suspended load

Work with a valid
permit when
required

| have confirmed if
a permit is required

| am authorised to perform
the work

| understand the permit

| have confirmed that hazards are
controlled and it is safe to start

| stop and reassess if conditions
change

Protect yourself
against a fall when
working at height

e | inspect my fall
protection equipment
before use

| secure tools and work materials
to prevent dropped objects

e | tie off 100% to approved anchor
points while outside a protactad area




= Hierarchy of Controls

effective
Physically remove
the hazard
Replace
the hazard
Engineering Isolate people
from the hazard
/ Change the way
' people work

- Protect the worker with
Personal Protective Equipment

But these are all
administrative/
procedural

Least
effective

Image by NIOSH



Eliminate hazards, reduce severity, and frequency with PtD and Inherently Safer Design (ISD)

ENGINEERING
CONTROLS

ELIMINATION

SUBSTITUTION

MINIMIZATION

MODERATION

SIMPLIFICATION

SEPARATION

WARNINGS

Elimination - Design to completely remeve the hazard to eliminate frequency and severity:

+  Assembls at grade rather than at height, use drones tc inspect towers + Remeve redundant ma
and vessels + Switch ta corcless teols at
= =liminate selvent cleaming

v, site clutter
remave tripping hazards

Substitution - Change the nature of the hazard by swapping for something less hazardous to reduce severity:

- Replace harardous tools/precesses with safer ones like electric toals for + Change process technologies like induction heating instea
pneumatic apan flame for industrial welding or euring

- Substitute materials for less taxic/hazardous (finerglass insulation
instead of asbestos)

Minimization - Use less hazardous materials or energy to reduce severity:

+ 4eap minimum inventories on hand, just intime, in-stu generation of +  Replace massive, centrzlized battery bank with smzller distributed
hazardous materialg, rather than transporting/sioring large inventories oower-packs

+ Size reactors Tor desirad thieughpul rates, e.c., micro balch reaciors + Limit work in pregress (wip) on site Lo minimize cluiter

+ Minimize hazardous intermediate procucts

Moderation - Change the physical state or operating conditions to reduce severity:

amperage, oressure, lemperalure, noise, ale.

+  Change the physical state like aguesus ve. anhydrous ammonia + Lower the speed
l ilizer or inhibitor lo reactive chemizal (o prevent

+  Store reflrigerated liguids at atmospheric pressure ’ te acids, at_l(.

Simplification - User friendly designs to minimize errors/omissions to raduce frequency:

+ Casy to understand controls, alarm rationalization, instrumentation, +  Standardize precedures, bolts
contrel legics +  Climinatz hidden modes and ccmplete software subl
+ Unigue contrel knobs, conneciors (diffzrent nuzzles for differert fuels) + Use one-way flow 2youl on @ sile or manufacturing
+ Simplify human-machine interaction, autcmatic saleguards, emergency orevent collisions
shutoffs

Separation - Separate people/processes from the hazard to reduce severity:
c 1S, interloc

+ Segregate with setback distarces, barriers, exclusion zones, + Circyd s, secondary containment
phasing/! € wims and guard railing, lanyards'on cols

+ Automatic venlilation and sprinkler systems Lif: tables, convayors, and balancers

+ Machine guarding, sound enclosures, blast w

ADMINISTRATIVE
CONTROLS

PROCEDURES

TRAINING

Warning - Caution pecple away from the hazard using administrative controls:

+  Signs, labels, alarm systems +  Atmospheric monitoring

+  Backup alarms, beepers, horms +  Fartigue detecticn with haptics
+  Proximity detecters

Procedures - Change the way that people work with defined procedures and schedules:
+ Startwork checks, fleld level hazarc/[isk assessments, sa'e + Inspection schedules, relasility testing

job procedures + Retation of werkers and changed werk schedules to minimize fatigue

- Siteflacation aceass contrals, lock out/tag out + Fmergency resporse plans
+ Maintenancea procacures

Training - Teach people to do the work with technical, task, management/team, and integrated safety training and competency assurance:

Confined space entry, 128 training ) + Cmergency response drills
- Hazard communication training, material safaty data shaats

PPE - Personal protective equipment to shield worker from the hazard:
+  Safety harmesses and anchoring +  Respirators, safety glasses, gloves, hearng protection

Mos!
Effective
>

R

Least
Effective



Planning and design give the greatest leverage

Concept Detailed Design Procurement Construction

High
Ability to influence key
project goals is greatest
early in the project schedule
during planning and design
(Toole, 2018; Szymberski,
1997)

There are many
complementarities between
PtD and Integrated Project
Delivery*

Toole, M., Prevention through Design: The Triple Bottom Line in Capital Projects, https:

Szymberski, R. T. (1997). Construction project safety planning. Tappi journal, 80(11), 69-74.

* Draft NSERC Alliance Grant research proposal “A Decision-Support System for Integrating Safety, Sustainability, and Constructability in Early-Stage Building Design under Collaborative Project Delivery Frameworks

Start Up
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https://www.nspe.org/sites/default/files/resources/pdfs/education/seminars/18/PreventionthroughDesignPresentation.pdf

2) Competency management to continuously develop/verify workers’ skills

With labour shortages, high turnover, and changing

subcontractors, less-experienced workers are being pushed

into high-risk environments. A competency management
system:**

tracks on-the-job training, practical evaluations, and
ensures fatigued or unready workers are assigned to
lower-risk tasks

supports labour mobility and reduces labour shortages

reduces mistakes; “re-work"—demolishing and
rebuilding sub-standard work—is one of the single
biggest drags on Canadian construction productivity

optimally matches crews to tasks based on verified
competencies to keep projects moving

Self

Update: the
employee’s Assessment:
competence

At orientation

level in the and ongoing (the
competency employee’s
profile opinion)

The Competency PDCA
: Cycle
Reassess.,the Competency
employee’s 3
comiptencs Witnessed Competence: Evaluation:
level through : i Once per job site
witnessed Ongomg or annually

competence

Upload all data into

MODOS
Address
Needs A Training
Training Plan: is created
(NTs): through from the results
OTJ Training, of the
mentoring, Competency

internal/external Evaluation

certification

Kanerva, J. (2026) Standardizing Measuring and Managing Canadian Prontline Construction Worker Competence, PhD Candidacy

** Draft NSERC Alliance Grant research proposal “Implementing a Competency Management System in Construction”.



~

3) Use data analytics
to identify blind
spots

STATES OF MIND INATTENTION INREASE RiK U"DERSTAND IT?
Percelve

Sylvestre, 2017

&%
'O

(il
® g &

/" BioweicA:

Dol
SEEIT?

|dentify the
Hazard

¢ CO m p are h aZad rd S to S I F +3 to FACTORS THAT INFLUENCE RISK TOLERANCE
I d e n t I fy n e a r m I S S ZO n e S/ % Tixier, Albert and Hallowell, 2017 E Overestimating capacity / experience | Familiarity with task

' Seriousness of outcome Voluntary actions and being in control

Dol
TOLERATE IT?

s X Personal experience with an outcome | Cost of non-compliance
ta S ks to re d e S I g n S I te I ayo ut 2 ' Confidence in the equipment | Confidence in protection and rescue co:,?t:tcieor;se
o ______________________________________________ ' Potential profit and gain from actions | Role models accepting risk Vulerability
. Anger Inattention
a n d S C h e d u I e ( C h a r u VI I s Time constraint | Budget constraint
v ‘ After Exxon Mobil, 2018

Elizabeth et al.)

* Proximity alerts to prevent ERARCHY OF CONTROLS
I|nE'Of'f|re 1 \ ELIMINATION ﬁ:ﬁfﬁlﬂ’.e

EMERGENCY
RESPONSE

MECHANICAL
PROBLEMS

hazard

* Wearables to track workers’ § \ s / e

e ¥ \ / Isolat L
fa t I g u e ° ENGINEERING CONTROLS f::m (eh:e::z:rd

* Schedule/budget performance '“

Prolecl the worker

HOwDoOI
MITIGATEIT?

Effectively Control the
Risk with Multiple
Layers

ALARMS & OPERATOR
INTERVENTION

N ° BN SAFE
BEHAVIOR

BASIC PROCESS
CONTROL SYSTEMS

PROCESS
DESIGN

. . v wnh Personal
Lanat Protective Equipment
to predict rushing/ =
Centers of Disease Control and Prevention, 2018 Safe Risk, 2019 © Dr. Lianne Lefsrud, 2019

shortcutting

Charuvil Elizabeth, R. M., Sattari, F., Lefsrud, L., & Gue, B. (2025). Reducing serious injuries and fatalities in industrial construction-application of machine learning to analyze emotional intelligence and psychosocial factors. International Journal of Construction
. https://doi.org/10.1080/15623599.2024.2417629

° C h k ff f t I Elizabeth, R. M. C., Sattari, F., Lefsrud, L., & Gue, B. (2025). Visualizing what’s missing: Using deep learning and Bow-Tie diagrams to identify and visualize missing leading indicators in industrial construction. Journal of Safety Research, 93, 1-11.
e C e I Ca Cy O CO n ro S https://doi.org/10.1016/j.jsr.2025.02.007

* * * ***Draft NSERC Alliance Grant research proposal “Improving implementation and alignment of critical controls in owners, contractors, and subcontractors”
across contractors



https://doi.org/10.1080/15623599.2024.2417629
https://doi.org/10.1016/j.jsr.2025.02.007

3) ... and hidden bottlenecks

within throughput, Work in Progress (WIP), cycle times, wait times****

* development and building permit delays

5. Vague Process . Stakeholder * Unexpected

° eCIUipment |d|e times « Requirements Gaps '~ Misalignment » 11 Documentation

3 Skill Gap

* supply chain delays
* labour shortages

 workflow friction
2 Limited
= Output

**** Draft NSERC Alliance Grant research proposal “Improving the sustainability of housing by debottlenecking residential construction”


https://www.invensislearning.com/blog/what-is-bottleneck-project-management/

To create a more sustainable, productive, and safe construction

industry!

* Improved constructability
* Fewer resources used

* Lowered emissions

* Less damage

* Fewer liabilities

PEOPLE

'ava Ve Ve Ve vavavaTavs
Social variables dealing with
community, education, equity, social
resources, health, well-bring, and quality
of life

BEARABLE EQUITABLE

SUSTAINABLE

_PLANET

Environmental
variables relating
to natural resources, VIABLE
water & air quality,
energy conservation
& land use

Greater job satisfaction
Lower turnover

Less absenteeism
Fewer accidents

Lower medical costs
Lower insurance costs

* Lower legal costs

* Higher productivity

* Higher efficiencies

* Higher quality

* Better company image

* Greater innovation capacity
* Higher market capitalization



https://www.researchgate.net/publication/329185478/figure/fig1/AS:697217702711311@1543241062667/The-interconnection-of-the-elements-of-the-Triple-Bottom-Line-concept.ppm
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Thank You!
And questions about these projects *-*****?3

Dr. Lianne M. Lefsrud, Professor and Risk, Innovation and Sustainability Chair (RISC)
lefsrud@ualberta.ca, 780-951-3455

www.uab.ca/cic
cic@ualberta.ca
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SYSTEMATIC PHYSICAL
DEMAND ANALYSIS AND

RISK ASSESSMENT IN THE
WORKPLACE

Xinming Li, Ph.D. P.Eng.
Associate Professor

Department of Mechanical Engineering
University of Alberta
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\’yy/ OF ALBERTA -




About me

Xinming Li, Ph.D, P.Eng.
« Associate Professor,
 Faculty of Engineering - Mechanical Engineering Dept
« Director of Occupational Ergonomics Research Lab
* « Chair, Canadian Society of @ oFalean, e et s

Civil Engineering (CSCE) -
Construction Division

()CCLq)atknlaIErgononlks

Research Lab

University of Alberts

ergoresearchlab.com

(1 gnramiis hrsawey Low

(D] UNIVERSITY
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Occupational Ergonomics Research Lab

Department of Mechanical Engincering 2026-06-03

<<




Research Directions

/ [ [ ]
Physical Demand Analysis Main Objective:
v Ergonomics, Human Factors To improve occupational operations by assessing
. L . . ergonomic risks and investigating appropriate corrective
v' 3D Visualization and Simulation actions to ensure operators health and safety, increase
v Physiological Measurements workplace productivity, and reduce costs.
v Motion Capture, Eye-tracking bﬁj ‘Li;llrlli?l*m e s R L
v Bio-signal Processing
v' Computer Vision, Deep Learning
. . . Occupational Ergonomics
v Virtual Reality/Augmented Reality N e
Research Lab
etc . University of Alberts
e o e e s ergoresearchlab.com

(D] UNIVERSITY

T
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Occupational Ergonomics Research Lab

Department of Mechanical Engincering 2026-06-03
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Cost Percent
billions total

$13.98 | 23.5% Overexertion involving

Total cost of the most disabling workplace injuries: outside sources (Handling objects)

$59.59billion ;084 | 182%  Fallsonsamelevel

Cost of top 10 most disabling workplace injuries: i
Struck by object
W h $52.93 billion 3- %612 | 103% o eéua';’m‘édt (Being hit by objects)
. $571 | 96% Falistolower level

$469 | 79% Other exertions or bodily reactions

® 7 O -
m $3.56 Roadway incidents involving motorized
() . ) ) land vehicle (Vehicle crashes)*
. $2.06 4 Slip or trip without fall
H I I . %205 . Repetitive motions involving microtasks

. m . . $2.00 Struck against object or equipment

. ’ ) (Colliding with objects)

1 2 3 4 5 6 7 8 9 10 Caught in or compressed by equipment or

$1.92

objects (Running equipment or machines)

Total workers compensation direct costs Cost  Percent
for non-fatal claims with more than Billions  total

Serious, non-fatal :
five days away from work

injuries cost $189.81
million a week in the §172 | 1741 Struckbyobject

. : : 7% orequipment
construction industry (

$2.5 25.29% Falls to lower level

$1.67 16.93% Overexertion involving
: 727 outside sources

$1.35 13.64% Falls on same level

Looking for more $0.47 478%  Slip or trip without fall

comprehensive safety
information?

IR UNIVERSITY
&Yy OF ALBERTA




Physical Demand Analysis (PDA)

A systematic procedure to quantify, and evaluate all of the physical and
environmental demand components of all essential and non-essential tasks
of a job

Why:

« Documentation and evaluation of tasks

« Communication with workers

» Risk identification and assessment

« Determine proactive measures to mitigate potential risks

 Provide details on job demands to workers compensation
board (WCB)

Contents:

* Force, Posture, Sensory, Environment

Now, it’s more ergonomic.

Occupational Ergonomics Research Lab
Department of Mechanical Engineering 2026-06-03 5
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Workers Compensation Board (WCB) Premium

(D] UNIVERSITY

PR~

vy
vy
X

<<

Performance Impact on Premium — Sample

$7.48 Max PP Surcharge

$3.08 Max ER Surcharge

$2.20 Industry Rate

$1.32 Max ER Discount

$0.88 Max ER + PIR Discount

WCB Employer Report Card

_ $3.479,004

I 51.432,531
PN 51,023,237

$613,942

$409,295

OF ALBERTA

Occupational Ergonomics Research Lab
Department of Mechanical Engineering

2026-06-03

Alberta Sample

PP: poor performance

ER: experience rating

PIR: partner in injury reduction



Systematic Physical Demand Analysis and Risk

Assessment in the Workplace

* To systematically assess job demands to reduce musculoskeletal disorders and
associated compensation costs.

Develop a covering strength, postural, sensory,

and environmental demands

i e 1 : p
Develop an using artificial intelligence and
motion capture )
: . i A
Conduct of muscle fatigue and cognitive load using sensor
technologies )
UNIVERSITY LRy occreiond tmomonic e L 026.06.05 :




Phase One: Preliminary Physical Demand Analysis

Body Posture Frequency Sensorv Demands
e PHYSICAL DEMANDS ANALYSIS - shiflr Claim Number TS SONMENTS — R”F?IQUEI\C\ OF WORKDAY COMMENTS NI:REQLR'EAI:CX OF WORKDAY (by checkmg “X")
- . : o I\ . ; - . No 2 .
Shifts per weskshift rotation: Brezks: (Ia)cets:?:h]ol:n ‘:ﬁ etl‘;e Required  (1-% gcf;;:n:fl gﬁzggz Constant ACTIVITY (Des'c'r'q::hon of the Required  (1-5% Occas:?nal Frequez:} Constant
——— - - - Y (0% of of (67-100% of skift) activity, handled ~ (6-33%of (34-66% o Apnes :

gomp_any ;V?ne.if - Employer Contact: Telephone Number: objects, coupling) sﬁ:ﬁ) <hif) shiff) of shiff) =100% objacts, coupling) (Olizfqo)f hoét ) <hif) of shift) (67-100% of skift)

vertime Policy icable: - — : =

= Nobiiy — X by hecking "X Py et —
— — — Valking tarrain/surface ound discrimination {
‘II{Z:P?;:&?‘;M (e, list prmary job dutes) Standing (flooring/surfaces) X Vision: naar/far
Job Skills & Traiming; Sitting/Driving (tvpe of seat/chair) Colour Vision
" Climbing
Job Primary Tasks with Durations: EIIS:::&': E;E;Tiaronm%ﬁt:‘l\ilog)cleld::‘);sg: (e ;;%Mbmdw: noise, cold, heat, chemical exposure, confmed spaces,
s, POssi| X
1' Other Climbing (stools, ate.)
= Crouching/Squatting
Knezling Crawling - - -
= = — - - - List most frequently handled tools, equipment, and materials:
Strength Demands of Job Back - (by mdicatme Mfg:n itude and Amplitude, ) (2.g.. vibration, pneumatic, tool belt, manual or power tools, shop or office equipment, materials products, etc.)
premr COXIMENTS FORCE/LOAD — i Forward Bending 20 =
ACTIVITY A FREQUENCY MOVING ~ - 3
(Description of (Ib) DISTANCE Backward Banding 10
handled objects. . ‘ Twist Trunk Rotation § _ _ _
couplin;) : Avg. Max. NR/OF/C (m) Shoulder (by mdicating Magnitude and Amplitude, °) List safety equipment: (.g., safety glasses, safety boots, hearmg protection, Gloves, etc.)

Lifting Above Shoulder Reaching
Low Laval Lifting 15 20 R 8 Forward Shoulder Reaching
Waist Laval Lifting 30 35 F S Balow Shoulder Reaching . P .
Above Shoulder Lifting - - N - Sideways Shoulder Raaching Ba SICRE-.;I;gonomlc Risks Identified %'ork Tor Consideration
Carrying Bshind Shoulder Reaching 1 = 2
Front Carry Neck (by mdicatmg Magmitude and Amplitude, ) =
Side Carry - Right Hand Forward Bending =
Side Carry - Laft Hand Backward Banding X .
On Shoulder Toist Tt P_rmted Name: Date:
Pushing/Pulling Elbow (by mdicatmg Magnitude and Amplitude, ) Signature:
Pushing (tools/objzcts) Flax/Extand
Pulling (tools/objacts) Wrist (by mdicatmg Magnitude and Amplitude, °)
Grasping & Pinching Flax/Extend
Hand Use Banding (across the midlins)

Dominant Rotata
- N°2;?<§?w Ankle (by mdicatmg Magnitude and Amplitude, °)

orca! ipping Flex/Extend

Dominant o —

Non-Dominant
N: Not Raquirad (0% of shift), R: Rara (1-3% of shift), O: Occasional (6-33% of shift), F: Fraquant (34-66% of shift), C:
Constant (§7-100% of shift)

(D] UNIVERSITY

PR~
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Occupational Ergonomics Research Lab Li X.* Giil, M., and Al-Hussein, M. (2019). “An improved physical demand analysis framework based on ergonomic
Department of Mechanical Engincering risk assessment tools for the manufacturing industry.” International Journal of Industrial Ergonomics, 70, 58—69.




Phase One: Preliminary Physical Demand Analysis

1. Static Whole Body Posture 2. Sensory Problems 3. Manual Material Handling

Spine

il

4. Awkward Body Posture

(2] UNIVERSITY
%) OF ALBERTA

(a) Working Overhead (b) Kneeling (c) Back Bending Forward  (d) Squatting (e) Neck Bending (f) Reaching

Occupational Ergonomics Rescarch Lab Li X.* Giil, M., and Al-Hussein, M. (2019). “An improved physical demand analysis framework based on ergonomic
Department of Mechanical Engincering risk assessment tools for the manufacturing industry.” International Journal of Industrial Ergonomics, 70, 58—69.
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Phase One: Preliminary Physical Demand Analysis

Performance Impact on Premium — Sample

WCB Employer Report Card

$7.48 Max PP Surcharge _ $3,479,004

Cafatyv NAr

$3.08 Max ER Surcharge [N $1,432.531 Froonomics
$2.20 Industry Rate [ 51,023,237 does NOT
cOSst:
@Your Rate >
. It PAYS!
$1.32 Max ER Discount $613,942
Alberta Sample
$0.88 Max ER + PIR Discount $409,295 PP: poor performance
ER: experience rating

PIR: partner in injury reduction

Occupational Ergonomics Research Lab
Department of Mechanical Engineering 2026-06-03 10

(2] UNIVERSITY
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Industry Benefits of PDA

N\
‘ Streamlined and user-friendly job demand information for healthcare professionals and WCB

\
‘ Improved identification and prioritization of safety and ergonomic risks
\

Supported hiring, training, job matching, and modified duty planning
[

‘ Enhanced return-to-work programs through better understanding of job tasks

/
‘ Enabled development of education, stretching, and injury prevention programs
/

@ U N IVE RS ITY S~ Occupational Ergonomics Research Lab
vyy o F ALBERTA Y N * Department of Mechanical Engineering 2026-06-03



Systematic Physical Demand Analysis and Risk

Assessment in the Workplace

* To systematically assess job demands to reduce musculoskeletal disorders and
associated compensation costs.

Develop a covering strength, postural, sensory,
and environmental demands

Develop an using artificial intelligence and

motion capture

Conduct of muscle fatigue and cognitive load using sensor
technologies

Occupational Ergonomics Research Lab
Department of Mechanical Engineering 2026-06-03 12
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Advanced facilities in our lab

Motion Capture

-—i
U N IVE RS ITY < C Occupational Ergonomics Research Lab
0 F A L B E RTA 50 Department of Mechanical Engineering 2026-06-03 13



Phase Two: Automated Physical Demand Analysis

Sensor based
Step 1:

17 inertial measurement units (IMUs) are attached to capture real-time joint angles and segment
positions.

\1) FINAL TOPIC\ Tests\COMPANY\REY\ 1)Final\Test-1\Xsense\REY-006.mvn
ns MotionCloud Window Help
JZH9¢R ©-U wKHbp-PIm 07 XF L5
A \ Navigator X BHAL XT Diwndow v =
r— % = REY

(60H2))

Xsens MotionCloud Profile. @)
Markers 5 x

Frame Marker Te

I

y Calibration

Body Dimensions  Calibration
(=] ™ Npose

Comments g x
I Rey

Rey 6

<2 Upper leg

Load
= <o Lower leg

Messages for Npose calibration:

Calibration finished.
Quality estimate: Acceptable

O O O O R N N N O
§000...20 00022000 24000 26000 26000, 30000 32000, 34000 36000 35000

Frame 542 - 00.00:09.033 7

Occupational Ergonomics Research Lab  4/iasoari, R, Chao, F., Li, X., Golabchi, A. and Hamzeh, F. (2024) “MOCAP and Al-based Automated Physical
Department of Mechanical Engineering

Demand Analysis for Workplace Safety” Journal of Construction Engineering and Management. 150, 7.

14



Phase Two: Automated Physical Demand Analysis
Sensor based

Manual Handling Tasks

Step 2: Automatically populate the posture-based PDA document

Knee Level Lifting

Shoulder Level Lifting
te Code Refactor Run Ic VCS  Window [ 0 X Above Shoulder Lifting
Thesis » # mainpy L=y

Front Carry
Project v €D & Side Carry
Thesis Side Carry-Right Hand
Side Carry-Left Hand
On Shoulder Carry

pynb_checkpoints

Stationary Pushing

Stationary Pulling
_lifting Dynamic Pushing
er_Reach Dynamic Pulling
file_name =
2 Positional Tasks
data = load_data(file_name)

i Sitting/Driving
A total_tinm ].iloc[-1]
s_Crouching Walking

exion_Extensio
| i c Stairs
ward_Shoulder_Leve Climbing-Ladders
’ X X . Climbing Stools, etc.
Knee_height = data.iloc[
Crouching

Waist_height = data.iloc Squatting
Kneeling
Crawling
Back

Forward Bending

(Shoulder_height - Waist_height)

Trunk Rotation

Backward Bending

Shoulder

Ankle_Rotate_fr 50.42

Dynamic_Pulling_freq 5.2 Sideway Shoulder Reaching 9.45

Crawling_freq 0.8 sehmdshouderfeaing | |0 | | |

Knee_Flexion_Extension_freq 0.99

AMRCE_F LEX10N_EXLeNsS10n_Treq L1.zy

Forward Bending

Backward Bending
standing_freq 5.2 Twist/Tilt

squatting_freq 0.99

Process finished with exit code @ Flexion/Extension
Wrist
n Control » Run  =T0D0 @ problems B Terminal ¥ python Packages @ Python Console Bending _—_
load pre-built shared indexes: Reduce the in g time and CPU load with pre-built Python packages shared indexes // Always download // Download once // Don't gain // Configure... (4 minutes ago) 723 CRLF UTF-8 4spaces Python 38 (t o I O v 2 I
— > p e 235PM
O Type here to search : @ a9 ol @8 27°C Mosty cloudy S 2022.08-29 o [
[ ]

Vot Required (0% of shift), R: Rare (1-5% of shift), O: Occasional (6-33% of shift), F: Frequent (34-66% of shift), C: Constant (67-100% of s

@ UNIVERSITY - Occupational Ergonomics Research Lab  A/igsoari, R., Chao, F., Li, X., Golabchi, A. and Hamzeh, F. (2024) “MOCAP and Al-based Automated Physical
OF ALBERTA Department of Mechanical Engin Demand Analys lace Safety” Journal of Construction Engineering and Management. 150, 7.




Phase Two: Automated Physical Demand Analysis

Computer Vision based

Movement Detection Motion and Joint Detection

Ground Truth vs Predicted Coordinates of Transformer model

Ground Truth Worker 1
Predicted Worker 1
A | &1 Ground Truth Worker 2
200 : P S Predicted Worker 2

" Ground Truth worker 3
Predicted worker 3

600

Y Coordinate

800

1000

0 250 500 750 1000 1250 1500 1750

X Coordinate

LTIBU

LTIBL

LANKL

LANKM

o\ A,
& N'o

Tegert®

(D] UNIVERSITY

PR~

) OF ALBERTA

Occupational Ergonomics Research Lab
Department of Mechanical Engineering

2026-06-03 16
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Phase Two: Automated Physical Demand Analysis

Computer Vision based

. Construction L.
« The development of a comprehensive 3D Activity Description
human pose estimation dataset with 1 kneeling and working
I . carrying heavy objects over the worker's head
around 0.5 million frames designed 2
it explicitly for construction activities. 3 dragging
£ " S bending over and working with a power drill
\LHNDM %& 4
*Elbow — = holding and moving heavy objects with both
LTIBU _;lv:::' N hands
LTIBL Hlp“’_‘_‘ installing windows
LANKL . kneeling on one knee and nailing nails
LANKM \ dragging and backing up
Ankle 9 bending and grabbing an object on the ground
« The development of a biomechanical . 10 e
skeletal model Specifically for : = o pushing objects above the worker's shoulders
collecting 3D motion capture data on 12 extending arms on a ladder
construction activities. 13 reaching above the worker's head
14 sitting with trunk bending

Yang, Q., Mei, Q., Fan, C., Ma, M., and Li, X.* (2023). “Environment-aware worker trajectory prediction using surveillance camera in
Occupational Ergonomics Research Lab modular construction facilities.” Buildings, 13(6), 1502.
Fan, C, Mei, Q. and Li, X. (2024). “3D Pose Estimation Dataset and Deep Learning-based Ergonomic Risk Assessment in
Construction” Automation in Construction, 164, 105452. https://doi.org/10.1016/j.autcon.2024.105452

(D] UNIVERSITY

PR~

) OF ALBERTA
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Phase Two: Automated Physical Demand Analysis

Al - based

ErgoGPT — a Visual Query System for the Ergonomic Risk Assessment

What other models can provide: What our developed model can provide:
ﬁaption] Describe the workers and /lcaption|Describe the workers and™,
their postures in the image and tell their postures in the image and tell l'.
me if they are exposed to ergonomic me if they are exposed 10 ergomomic |\
risks due to their postures? risks due to their postures? @
=1 Xx ‘@'

\ 4:/
\ ~,-’ ’,A ‘.: ) - : |
; e =X I | "'-__- A & s ‘__/"

\ ‘."".‘l'ho image shows a3 worker in 2 btuo.""-l

hcedie working on a fence. The
worker's job duly regquires a lot of
physical activities. The worker is = &
A worker is leaning.over a structure forward head posture and % s an
3 to perform work on it. - ergonomic risk The fence over the
ge o) (I"_;"H worker’s head needs to be secured
e trgoGPT | bocau:u it maght 1all on the werker il
VLM / and it is a salety hazard >
@ UNIVERSITY Occupational Ergonomics Research Lab Fan, C., Mei, Q. and Li, X. (under review). “ErgoChat: a Visual Query System for the Ergonomic Risk
VY OF ALBERTA Department of Mechanical Engineering Identification of Construction Workers” Applied Ergonomics 18




Phase Two: Automated Physical Demand Analysis

Al - based

CV-based
PDA System

Forward Bending

.‘q_-

1] lm

 VLM: Qwen2.5-VL-7B-Instruct

* Frequently handled materials and tools
« Job duties

« Ergonomic risks and reasons

A video tape of a job

» CV: Deep learning with ResNet50

{- Rapid Entire Baby/Upper Limb Assessment]
Risk Scores

Occupational Ergonomics Research Lab

Department of Mechanical Engineering 2026-06-03 19
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Systematic Physical Demand Analysis and Risk

Assessment in the Workplace

* To systematically assess job demands to reduce musculoskeletal disorders and
associated compensation costs.

Develop a covering strength, postural, sensory,
and environmental demands )
: AP : ™
Develop an using artificial intelligence and
motion capture )

Conduct of muscle fatigue and cognitive load using sensor

;324 technologies

Occupational Ergonomics Research Lab
Department of Mechanical Engineering

2026-06-03 20
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Phase Three: Further In-depth Assessments

- Muscle Fatigue Evaluation

> Low Back Pain (LBP):
« LBPisamajorissue. Back-related complaints have historically been costly.
> Methodology:

1.sEMG data 2.Motion capture system

-

L]
(=]

00

sssssss

Ik = )

s ~ (1.0e+000)
8 1 l |
- ' 7 S & ‘ 113
. Q Input
Cross-validation
Assess muscle fatigue and muscle force due to repetitive manual lifting tasks.
Q UNIVERSITY fﬁ: Occupational Ergonomics Research Lab [ X, Komeili, A.”, Giil, M., and EI-Rich, M. (2017). “A framework for evaluating muscle activity during repetitive
'5?? O F ALBERTA W onk Department of Mechanical Engineering manual material handling in construction manufacturing.” Automation in Construction, 79, pp. 39—48. 21
P e




Phase Three: Further In-depth Assessments
- Cognitive Load Assessment

Nervous system - . .
Y Auditory Vestibular Visual system

and fine motor

skills

system system

UofT, Vehicle Simulation Lab

Difficult Medium ~ Easy Easy Medium
5% D-44 -3 D=3 ed4

Difficult
mess

@ UNIVERSITY fﬁ: Occupational Ergonomics Research Lab [ ¥ i, X, Grant, P. and Zheng, B. (2024). “Quantifying the Impact of Motions on Human Aiming Performance:
Yyy o F ALBERTA * ;};A;z.-;_;,; * Department of Mechanical Engineering Evidence from Eye Tracking and Bio-Signals ” Sensors 2024, 24(5), 1518. https.//doi.org/10.3390/s24051518 22



Systematic Physical Demand Analysis and Risk Assessment in

the Workplace

AN

‘ Reduces claims and workers compensation costs

\

Cafot\yv/ Ar

Minimizes injuries, bringing direct benefits to the organization Frconomics
Adoec NOT

rnct:

It PAYS!

|
Automatically generate documentations that avoids human bias on
data collection

/
‘ Proactively assess the over-loaded activities
/

(2] UNIVERSITY
%) OF ALBERTA

Occupational Ergonomics Research Lab
Department of Mechanical Engineering 2026-06-03 23




Our Team
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Chao Fan Yuzhang Li Mohamed Assaf Yuan Xiang Jiale Zhu Beixuan Dong Zhihao Wei
PhD Candidate PhD Graduate PhD Candidate PhD Student PhD Student PhD Student PhD Candidate

Mohammad Alothman Yusen Jiao Xiaoying Zhang Leyi Zhou Congzhou Yuan Muhammad Afnan Khan Samuel Iwuchukwu
PhD Student PhD Student PhD Student MSc Student MSc Student MSc Student Software Engineer
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Innovation in Public Infrastructure

An Owner’s Perspective

Brad Smid, Assistant Deputy Minister
Strategic Partnerships & Learning Facilities

Alberta Infrastructure

CIC Forum | Edmonton
May 28, 2026




Alberta Infrastructure’s Role

Ensuring Optimizing
\/ infrastructure QO functionality and
supports Albertans durability

Minimizing costs

B while ensuring Q Exp:gzgﬁensew
quality pp



How We View Innovation

Shift to outcome-based
performance

Exploring innovative
design options

Lessons learned

Optimizing, integrating,
and improving solutions




New capital projects no longer
require LEED certification

Projects will follow the National
Energy Code of Canada for
Buildings (NECB) 2020 Tier 1

Projects already in design or
construction may evaluate LEED-
related elements on a case-by-
case basis

Six-month review

Updated TDR will be published on
the Infrastructure Technical

Resource website



The TDR: A Living Document

\~*  TDR largely performance-based Technical Design
Requirements for
Alberta Infrastructure
O LA q q o
- Enables flexibility for innovation Focilities
Updated regularly VEmsen &

Supports continuous improvement through lessons learned March 2025 Albertom vscse

Provides consistent requirements



Opportunities for
Innovation

» Early and regular engagement

» Procurement process improvements and
updated contract templates

» Emerging digital technologies, including Al

» Engagement and collaboration with
organizations like the CIC and industry
partners




Red Deer Regional Hospital (RDRH) EEEEEE

v Schedule acceleration
- RDRH is exploring prefabricated interior wall
partitions

Improved infection control

v
v Reduced on-site labour
v

Future reconfiguration without

An estimated 80% of interior wall partitions will be -
demolition

refabricat ff-sit
prefabricated off-site Integrated MEP for faster wall

. _Qi i close-up and easier
Off-site manufacturlng gnab}es parallel A
construction, compressing timelines

jy—




Innovation in
Action: Precast
in Schools

Increasing use of precast
concrete in schools

Over 15 current and recent

school projects using precast
wall panels

Enables faster construction
timelines, improved quality
control, and reduced on-site
labour

Potential to expand precast
applications further




Partnership Innovation:
Glenridding School

School jurisdictions are encouraged
to pursue capital funding
partnerships

The new Glenridding (gr. 7-12)
school integrates a municipal
recreation centre facility through
partnership



Barriers: Compliance Frameworks

T Public infrastructure operates under strict trade agreements, legislation,
L~ and procurement frameworks to ensure fairness and transparency

o9 These requirements can limit flexibility, slow decision-making, and make
=-¢ it harder to test new approaches

\
Q Innovation must work within compliance frameworks, not outside them
AN

7 The Alberta / Canada regulatory environment and pace of legislative
= change present additional challenges



Barriers: Risk and Complexity

$ As stewards of public funds and public safety, we take a conservative
approach to risk

i Innovation requires shared risk and trust, but public-sector decisions
must remain defensible and accountable

Proven ideas migrate from simpler projects to more complex ones

Funding is not always sufficient, readily available, or flexible

Product availability in Alberta



Moving Forward

1
Ty

» Innovation must clearly support core outcomes

R

» Need new construction and delivery methods that can
scale beyond pilots

&
AW
e

» Better understanding of options for specific project
types in the Alberta market

» Identifying potential innovations earlier
» Broad public stakeholder support

Minister’s Infrastructure Awards



A Call to Collaborate

Innovation in public
infrastructure is not
about chasing the newes
idea...

It’s about working
together to find
solutions that deliver
better outcomes for
Albertans.
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