
W04: SUSTAINABLE AND AFFORDABLE: THE BUSINESS CASE FOR THE MOSAIC CENTRE AND IPD
Wednesday, March 16 8:30AM-10:30AM

Speakers: Dennis Cuku, Co-Owner, The Mosaic CentreJennifer Hancock, Director of Innovation, Chandos Construction  



IN EXCHANGE
FOR 120 MINUTES 
OF YOUR TIME
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whattoexpect
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* Start with why
* What we delivered – what is the mosaic centre?
* Net-zero recipe – the technical & nerdy
* How we did it – Integrated project delivery
* Proof is in the pudding – how we measure up
* Where we failed – continuous improvement 
* Question period





Something About …

jenniferhancock

teacher

Lean ninja

Sustainability champion

learner

Agent for change



Something About …

denniscuku

engineer

entrepreneur

visionary

nerd

Disdain for status quo
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2007:
Start small,
Dream big



Wtf?
That’s not

green!
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Capitalism need not come
at the expense of human values,

environmental sustainability
or personal happiness
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Oil & gas 
Revenues

Turned into
Sustainable

projects
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2012:
NEED MORE 
SPACE
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POORLY BUILT
& UNHEALTHY

BOXES
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parkland
Net-zero
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sustainable

beautiful
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A better way
“street cred”
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Sustainability
Health
Beauty

Pragmatic
Teamwork

legacy
Net-zero

Living building
Leed platinum

No ng line
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WHAT our
PEers thought
(& still THINK)
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First
Of it’s kind
Inspiring 
More
To follow
Normalisbroken
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mosaic
centre

Just a
Building?
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CO-WORK
OFFICESHARED

REST & WELLNESS DAYCARE
COLLISION

GARDENS
SOLAR PV

Community
space
Normalisbroken



Not just a 
Science project
Normalisbroken



financial
sensibility
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You never
forget
Your first
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Why did
we do it?
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seven
generations
Normalisbroken



DIFFERENT FEELING
Of being IN A
healthy building …

Normalisbroken



With fresh air …
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And daylight.
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Now prove that to a banker.
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QUICK
GOAT

MATH
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RESEARCH exercise …

QUICK
GOAT

MATH
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¿ HOW MUCH MORE PRODUCTIVE 
WOULD YOU BE IF YOU WORKED 
HERE:

QUICK
GOAT

MATH
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BULLITT CENTER, SEATTLE
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… VS. here:

QUICK
GOAT

MATH
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SHITTY OFFICE, SOMEWHERE

Normalisbroken
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HOW MUCH MORE PRODUCTIVE 
WOULD YOU BE IF YOU WORKED 
HERE:

25%         15%         10% 1%

QUICK
GOAT

MATH
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130 AWESOME CO-WORKERS
$150,000 REVENUE/EMPLOYEE

$195,000 INCREASE PER YEAR

QUICK
GOAT

MATH
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¿ HOW MUCH LESS EMPLOYEE 
TURNOVER WOULD YOU HAVE IF 
YOU MANAGED:

QUICK
GOAT

MATH
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BULLITT CENTER, SEATTLE
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SHITTY OFFICE, SOMEWHERE
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¿ HOW MUCH LESS EMPLOYEE 
TURNOVER WOULD YOU HAVE IF 
YOU MANAGED:

ALBERTA AVERAGE FOR 
PROFESSIONALS IS AROUND 9%

QUICK
GOAT

MATH
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¿ HOW MUCH LESS EMPLOYEE 
TURNOVER WOULD YOU HAVE IF 
YOU MANAGED:

9% OF 130 PEOPLE IS 11.7 PER 
YEAR

QUICK
GOAT

MATH
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¿ HOW MUCH LESS EMPLOYEE 
TURNOVER WOULD YOU HAVE IF 
YOU MANAGED:

AVERAGE COST PER EMPLOYEE 
TURNED OVER IS $80,000

QUICK
GOAT

MATH
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¿ HOW MUCH LESS EMPLOYEE 
TURNOVER WOULD YOU HAVE IF 
YOU MANAGED:

At 10%: IMPACT TO BOTTOM LINE 
IS + $93,000 

QUICK
GOAT

MATH
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$195,000 INCREASE PER YEAR IN 
PRODUCTIVITY (+1%)

REDUCTION IN TURNOVER IS LOST 
REVENUE EQUIVALENT OF 
$93,000 PER YEAR (-10%)

QUICK
GOAT

MATH
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$1,440,000 positive impact to 
bottom line on 5 year npv

QUICK
GOAT

MATH

Normalisbroken
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sharedeconomy
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OFFICE TENANTSKITCHEN & 
LOUNGE

RECEPTION MEETING & 
BOARD 
ROOMS

ARCADE

Atrium &
GATHERING

Do you really need all those empty rooms?

sharedeconomy



•financial•sensibility
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level1

Level2/3

Level4/5
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TRADITIONAL OFFICE:

+ KITCHENETTE
+ MEETING ROOM(s)
+ M/W WASHROOM
+ RECEPTIONIST
+ waiting
+ HALLWAYS/SERVER/storage



Normalisbroken

TRADITIONAL OFFICE:

+ KITCHENETTE
+ MEETING ROOM(s)
+ M/W WASHROOM
+ RECEPTIONIST
+ waiting
+ HALLWAYS/SERVER/storage

= 6 WORKERS (167/WORKER)



Normalisbroken

OFFICE @ mosaic:

Take all that out & share it!
+ COMMON GROSS UP (1.3)
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OFFICE @ mosaic:

Take all that out & share it!
+ COMMON GROSS UP (1.3)

= 11 WORKERS (91/WORKER)
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HEAD TO HEAD: TRADITIONAL

15% reduction: cost/worker

* No ti’s required
* Collaboration
* “pixared” space



Solar pv
system
Normalisbroken

213 Kw DC (177kw ac)

560 x 345w sunpower x21
2@50kw + 1@60kw

83 x 250w ja solar
Enphase m.i.
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Canada's
Solar project

Of the year 



Net-zero ready
Maximized fresh air
100% daylit offices

Green wall
Biophelia

Opening windows
thermal mass

Durability
Public spaces

---Normalisbroken



… Sense of
place
Normalisbroken
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Market rate comparison:

+30% Higher total lease rate
100% leased*

PROPERTY NNN LEASE($/ft2) OP COSTS($/ft2) TOTAL($/ft2)
SOUTH EDMONTON 2016 $19 - $21 $9 - $11 $28 - $32
MOSAIC CENTRE $ 29 $14.50 $43.50
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Operating cost comparison:



Do It Yourself Guide …

designintent

Normalisbroken

beautiful sustainable

Affordable
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C O M P L E x B U T N O T
C O M P L I C A T E D
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WEST EAST
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RENDER

Normalisbroken



AUGUSTRENDERtoday
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operationabundance
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Suspendedfloorsection
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Typicalwallsection
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Typicalroofsection
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contractdownload

Normalisbroken



paybackcalculations
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Modellingdata
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detaildrawings
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BIMmodels

Normalisbroken



realstories
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HUMAN
EMOTION
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good
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UGLY



Do It Yourself Guide …

Net-zerorecipe

Normalisbroken

1. Site selection
2. program requirements
3. Building Orientation

Concept sketch
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1. Site selection
2. program requirements
3. Building Orientation
4. Baseline screening
5. Hvac system screening
6. Preliminary energy model

Concept sketch

“Starting point” loads



Do It Yourself Guide …

Net-zerorecipe

Normalisbroken

1. Site selection
2. program requirements
3. Building Orientation
4. Baseline screening
5. Hvac system screening
6. Preliminary energy model
7. Optimize envelope 
8. Reduce base loads
9. Detail architecture
10. Final energy model

Concept sketch

“Starting point” loads

Size pv system



Do It Yourself Guide …

Net-zerorecipe
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1.  Site selection
 Solar access
 Wind
 Geothermal



Do It Yourself Guide …

Net-zerorecipe

Normalisbroken

 Bus stops
 Bike & Walking trails
 pond/ & water feature
 community
 Commutability
 Local area plan



Do It Yourself Guide …

Net-zerorecipe

Normalisbroken

 Bus stops
 Bike & Walking trails
 pond/ & water feature
 community
 Commutability
 Local area plan



Do It Yourself Guide …

Net-zerorecipe
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2.  Program requirements
 Space planning
 Owners requirements
 Pictures to communicate the dream

 Shared office & meeting rooms + daycare, restaurant  & fitness
 Collision space + atrium + green wall
 200+ year structure
 Increased Thermal comfort window
 Leed platinum certification
 Living building petal certification
 No pv in parking lot + rooftop patio



Do It Yourself Guide …

Net-zerorecipe
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Do It Yourself Guide …

Net-zerorecipe
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3.  Building orientation
 Maximize passive solar & daylighting
 Avoid nearby shading

 East-west orientation
 “hide” parking lot and have large Public plaza
 restaurant & childcare on street (south) side
 Maximize parking (125+ stalls)



Do It Yourself Guide …

Net-zerorecipe

Normalisbroken

N



Do It Yourself Guide …

Net-zerorecipe
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Do It Yourself Guide …

Net-zerorecipe
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4.  Baseline screening
 Strategies to consider
 Precedence – Use existing knowledge base

 Rectangular vs. square
 Wind for renewables – no go
 net-zero h20 too costly
 Parkade cost prohibitive
 Glazing % starting point
 Glass, wall and roof r-values



Do It Yourself Guide …

Net-zerorecipe
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Bullitt center – seattle



Do It Yourself Guide …

Net-zerorecipe
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Steppes building – edmonton



Do It Yourself Guide …

Net-zerorecipe
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Cirs @ ubc – vancouver



Do It Yourself Guide …

Net-zerorecipe
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Nuoffice – munich, germany



Do It Yourself Guide …

Net-zerorecipe

Normalisbroken

5.  Hvac system screening
 High coefficients of performance (cop’s)
 Cost sensitivity vs. performance vs. cost of solar
 Maintenance of systems

 No exotic equipment – all proven technologies
 5 year npv aproach
 Enable net zero
 Meet comfort levels with high thermal stability



Do It Yourself Guide …

Net-zerorecipe
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Do It Yourself Guide …

Net-zerorecipe
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6.  Preliminary energy model
 Test building shape and program
 Test different envelope/glazing combinations
 Determine starting point building loads

 Shitty revision zero
 Learn how the building behaves



Do It Yourself Guide …

Net-zerorecipe
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Do It Yourself Guide …

Net-zerorecipe

Normalisbroken

Our first wtf moment:
there was little impact on total 
energy usage”



Do It Yourself Guide …

Net-zerorecipe
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7.  Optimize envelope
 Daylight study
 Wall/roof construction & r-value [$ vs. performance]
 Glazing size and r-value [$ vs. performance]

 Remove base building lights
 Occupancy & daylight sensors
 Air-tightness
 Eliminate Thermal bridging



Do It Yourself Guide …

Net-zerorecipe
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Do It Yourself Guide …

Net-zerorecipe
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Wall system



Do It Yourself Guide …

Net-zerorecipe
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Roof system



Do It Yourself Guide …

Net-zerorecipe
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Glazing layout



Do It Yourself Guide …

Net-zerorecipe

Normalisbroken

8.  Reduce base loads
 Computers / printers / misc. office
 lighting
 Minimize equipment & loads
 Use Timers and sensors

 Led monitor switch out began in 2014
 Low-power cpu’s & laptops
 Coffee maker & instant hot
 Task lighting
 Audio visual



Do It Yourself Guide …

Net-zerorecipe
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Do It Yourself Guide …

Net-zerorecipe
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Do It Yourself Guide …

Net-zerorecipe
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9.  Detail architecture
 Turn the shoe box into a masterpiece
 Assess each architectural feature

 Beauty + functionality
 Energy losses
 preserve project design philosophy
 landscaping



Do It Yourself Guide …

Net-zerorecipe
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Net-zerorecipe
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Do It Yourself Guide …

Net-zerorecipe
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10.  Final energy model
 baseline for performance
 Include all features and the losses
 Final program times and usage

 Monitor each circuit 
 Equipment and zone usage data
 Test and measure



Do It Yourself Guide …

Net-zerorecipe
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Do It Yourself Guide …

Net-zerorecipe
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A Recipe is only
As good as the
Kitchen staff
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Why ipd?
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Design. Bid. Build
Construction Management

Design Build
Integrated Project Delivery



TRADITIONAL
OWNEROWNER

ARCHITECTARCHITECT

STRUCTURAL CONSULTANTSTRUCTURAL CONSULTANT MECHANICAL CONSULTANTMECHANICAL CONSULTANT ELECTRICAL CONSULTANTELECTRICAL CONSULTANT

CONTRACTORCONTRACTOR

STRUCTURAL TRADESTRUCTURAL TRADE MECHANICAL TRADEMECHANICAL TRADE ELECTRICAL TRADEELECTRICAL TRADE



TRADITIONAL
OWNEROWNER

ARCHITECTARCHITECT

STRUCTURAL CONSULTANTSTRUCTURAL CONSULTANT MECHANICAL CONSULTANTMECHANICAL CONSULTANT ELECTRICAL CONSULTANTELECTRICAL CONSULTANT

CONTRACTORCONTRACTOR

STRUCTURAL TRADESTRUCTURAL TRADE MECHANICAL TRADEMECHANICAL TRADE ELECTRICAL TRADEELECTRICAL TRADE



VALUESVALUES

General ContractorGeneral Contractor

Electrical TradeElectrical Trade

Mechanical TradeMechanical Trade

Structural TradeStructural Trade

Electrical ConsultantElectrical ConsultantMechanical ConsultantMechanical Consultant

Structural ConsultantStructural Consultant

ArchitectArchitect

OwnerOwner

IPD



IPD KEY FEATURES (AIA)
• Joint project control by owner and key designers 

and builders
• A multi-party agreement or equal interlocking 

agreements
• Limited liability among owner and key designers 

and builders.[1][2]



THREE BIG DIFFERENCES

CONTRACT
• Risk Reward
• Cost Breakdown

TRADEPARTNERS
• Target Value Design
• Forecasting

LEAN
• Value Discovery
• Coordination



THE DEAL
• Building Cost: $11 M
• Change Orders: 0-10%
• Total Building Cost: $11M to 12 M



Direct Costs include 
overhead

Original Target Cost : 10 M
Original Owner Cost: 11 M

11 M

10.5 
M

11.5 M
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THREE BIG DIFFERENCES

CONTRACT
• Risk Reward
• Cost Breakdown

TRADEPARTNERS
• Target Value Design
• Forecasting

LEAN
• Value Discovery
• Coordination



ipd | key ideas

Target Value Design Process
The process of establishing early financial targets 

for the project, and then designing to an 
associated detailed estimate rather than 

estimating a detailed design. Iterative in nature.



The estimator should be one of the key leaders during 
the target value design (TVD) stage



TARGET VALUE DESIGN
(from DPR Construction)

Schematic Design

Final Cost

Pre-Design DD, CDs, Construction 



ipd | key ideas



THREE BIG DIFFERENCES

CONTRACT
• Risk Reward
• Cost Breakdown

TRADEPARTNERS
• Target Value Design
• Forecasting

LEAN
• Value Discovery
• Coordination



LEAN
Provide customer value, through streamlined 

processes, practicing continuous improvement



LEAN: VALUE ADD VERSUS NON-
VALUE ADD
• Ask yourself ‘What is the customer willing to pay for?’
• It is estimated that up to 90% of our work is non-value add







LEAN CULTURE
• Mosaic 2 Second Lean Videos
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LAST PLANNER SYSTEM TM

• Collaborative
• Commitment based
• Allows for early detection and removal of 

constraints
• Analyzes reasons why commitments were not met
• Gives trade foreman the authority to say no to a 

commitment when they can’t do it



LAST PLANNER SYSTEM TM

• Pull Schedule
• 6 Week Look Ahead
• Weekly Work plan w/ PPC
• Daily Stand-up Meetings



PPC
• Percent Planned Complete
• Typical construction PPC is 54%



DECISION MATRIX
MOSAIC CENTRE for CONSCIOUS COMMUNITY & COMMERCEVALUES MATRIX

POS NEU NEG N/A
SUSTAINABILITY
BEAUTY POS
HEALTH NEU
PRAGMATIC NEU
TEAMWORK
LEGACY

Project values will be used to guide the team in decision making. Use this matrix on any major decision document 
that grades the decision on its affect (red, yellow, green) on the overall project values.  Where there is a conflict 
between values, the document should discuss how the conflict will be resolved. If a decision doesn't affect a value, 
the team should question the necessity of the action.

RE:  INACTIVE (CUSTOM MADE) PV MODULES ON FACADE
IS OPTION A) BETTER THAN B)  DUE TO AESTHETIC CONSISTENCY, DESPITE THE HIGHER COST ?

OPTION A)
made of same material as the rest of facade PVs           -  $19,200 
OPTION B)
 made of tempered glass and printed foil that imitates the rest of facade PVs  -  $4.300 + ALU 
FRAMES (PRICE TBC)

NOTE: ALL PRICES ARE SUPPLY ONLY.

ITEM UNDER 
CONSIDERATION

NOTES 

DECISION MADE          (+ ANY BACKUP) DECIDED TO PREOCEED WITH OPTION A)

AFFECT of DECISION



What is Lean design?











cost effectiveness / performance to budget
efficiency

productivity (construction)
environmental (sustainable) impact

embodied energy
energy use

maintenance costs
improved enterprise outcomes

worker satisfaction
productivity (users)

health
fit to use
flexibility

ROI
context / community

beauty



cost effectiveness / performance to budget
efficiency (construction)

productivity (construction)
embodied energy



improved enterprise outcomes
ROI

energy use
environmental (sustainable) impact

maintenance costs
user satisfaction

productivity (users)
user health

fit to use
flexibility

context / community
beauty

cost effectiveness / performance to budget
efficiency (construction)

productivity (construction)
embodied energy



improved enterprise outcomes
ROI

energy use
environmental (sustainable) impact

maintenance costs
user satisfaction

productivity (users)
user health

fit to use
flexibility

context / community
beauty

cost effectiveness / performance to budget
efficiency (construction)

productivity (construction)
embodied energy













design
= 

long term value for the 
owner 



COMPONENT % - SITE EXCLUDED

INDUSTRY MOSAIC COMPARABLE X TRADITIONALSUBSTRUCTURE 4.4% 3.6% 8.2% 10.9%SUPERSTRUCTURE 17.3% 22.4% 24.7% 15.5%
EXTERIOR ENCLOSURES 15.9% 20.2% 20.6% 19.1%ROOFING 1.6% 2.8% 4.9% 2.4%INTERIORS 20.5% 20.1% 8.1% 20.2%CONVEYING 4.3% 1.4% 1.5% 2.9%MECHANICAL 19.1% 17.0% 15.9% 18.4%ELECTRICAL 16.9% 12.4% 16.1% 10.6%SUBTOTAL 100.0% 100.0% 100.0% 100.0%
GENERAL CONDITIONS, FEES, OVERHEADS, PROFITS 25.0% 24.3% 22.0% 22.5%



MOSAIC VS PROJECT X
• Without net zero, Mosaic Centre is 12% less 

expensive
• With net-zero, Mosaic Centre is 2% less expensive



Lessons Learned





IT’S ABOUT…
• Early engagement of key participants; none of us is 

as smart as all of us.
• Shared values align interest.
• It all starts with culture. Get that right first, then start 

using tools like last planner and BIM.



FORECASTING
• Forecasting is critical to IPD success

– Tracking burn rate of time and resources
– Need to track both design and construction
– Needs to be done monthly, at minimum
– This is not easy!



CONTINUOUS ESTIMATING
• The estimate needs to be updated throughout 

design and construction
• Estimator needs to stay involved for longer



TARGET VALUE DESIGN
• Ensure there is adequate detail put into the 

validation study.
– Ask yourself, ‘Can I go back to this document for 

clarity/answers later?’

• Is the team referencing the validation study during 
design and construction?



INFORMATION TRACKING
• Just because IPD is collaborative, does not mean 

the decision making, record keeping and changes 
should be done informally

• Clear processes should reflect value to the project 
and the team



CULTURE
• Establish a strong culture and maintain it
• Respect
• Accountability
• Trust



LEAN
• Just-In-Time delivery (JIT)
• 2 Second Lean
• Pull Planning was used but not to the rigour of Last 

Planner System



BIM
• We had a 3-D model but didn’t use it on site for 

coordination
• We didn’t use the model for pre-fabrication



itrust
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Positive
Peer
pressure
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“Green”
denominator
Project culture
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Badass pv
contractor



Communcation …
The secret weapon
Normalisbroken





RED DEER SCHOOLS – NEXT GEN
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IT CAN
BE DONE
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Humanity is going to 
require a substantially 

new way of thinking If it is 
going to survive.

A.Einstein
Normalisbroken



Get in touch

Waymorehere



Go on … grill us

questions


