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Will the market strike back and demand
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Global Market Interest in Green Building

Firms in the global $4.7 trillion construction market (pre-GFC)

‘Largely to Fully Dedicated *
to Green Building

Source: McGraw-Hill Construction (2008)
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Economic Motivations for Green Building

Inherently profitable for the owner; often easily monetised

INTRINSIC * Reduced Costs
VALUE

* Increased Revenue
* Reduced Risk

* Delayed Future Investment

Credible market signal is the sole source of value

* Qualification for Tax Credits
* Strategic Market Differentiation
MARKET

SIGNALLING * Perceived Legitimacy
VALUE

* Delayed Regulatory Pressure
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An Introduction to Green Building Certification Tools (LEED v2)

VOLUNTARY
THIRD PARTY
BUILDING
CERTIFICATION

PRIMARILY
ASSESSES NEW
BUILDING DESIGN
& CONSTRUCTION

SIMILAR IN SCOPE
TO GREEN STAR
AS-BUILT
NZ/AUSTRALIA
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Credit 4.4
Credit 5.1
Credit 5.2
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Credit 1.1
Credit 1.2
Credit 2
Credit 5.1
Credit 5.2

Prereq 1
Prereq 2
Prereq 3
Credit 11
Credit 1.2
Credit 1.5
Credit 1.4
Cradit 1.5
Cradit 2.1
Cradit 2.2
Credit 2.3
Credit 5
Credit 4
Credit 5
Credit &

Erosion & Sedimentation Control

Site Selection

Urbkan Redevelopment

Brownfield Redevelopment

Alternative Transportation, Public Transportation Sccess
Alternative Transportation, Bieycle Storage & Changing Fiooms
Alternative Transportation, Alernative Fuel Refueling Stations
Alternative Transportation, Farking Capacity

Reduced Site Disturlkance, Protect or Restore Open Space
Reduced Site Disturbkance, Development Foatprint
Stormwrater Management, Rate and Guantity

Stormwrater Management, Treatment

Landscape & Exterior Design to Reduce Heat Islands, Me
Landscape & Exterior Design to Reduce Heat Islands, Fc
Light Pollution Reduction

Water Efficient Landscaping, Reduce by 505

Water Efficient Landscaping, Mo Patable Use or Mo Irrigation
Innowvative Wastewater Technologies

WWater Use Reduction, 203 Reduction

WWater Use Reduction, 303 Reduction

Fundamental Building Systems Commissioning
Minimum Energy Performance

CFC Reduction in HYACS&R Equipment

Optimize Energy Performance, 203 Mew # 103 Existing
Optimize Energy Performance, 303 Mew # 203 Existing
Optimize Energy Performance, 403 Mew # 303 Existing
Optimize Energy Performance, 503 Mew # 403 Existing
Optimize Energy Performance, 603 Mew ! 502 Existing
Renewable Energy, 5

Renewable Energy, 10

Renewable Energy, 20

Additional Commissioning

Ozone Depletion

Measurement & Verification

Green Power
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Credit 1.1
Credit 1.2
Credit 1.3
Credit 2.1
Credit 2.2
Credit 3.1
Credit 3.2
Credit 4.1
Credit 4.2
Credit 5.1
Credit 5.2
Credit &
Credit 7

Prereq 1
Prereq 2

Credit 1

Credit 2

Credit 5.1
Credit 5.2
Cradit 4.1
Cradit 4.2
Credit 4.3
Credit 4.4
Credit 5

Credit 6.1
Credit 6.2
Credit 7.1
Credit 1.2
Credit .1
Cradit 5.2

Credit 1.1
Credir 1.2
Credit 1.3
Credit 1.4
Credit 2

Storage & Collection of Recyclables

Building Reuse, Maintain 755 of Existing Shell
Building Reuse, Maintain 1002 of Existing Shell
Building Reuse, Maintain 1002 Shell & 502 Mon-Shell
Construction Waste Management, Divert 503
Construction Waste Management, Divert 75
Resource Reuse, Specify 52

Resource Reuse, Specify 103

Recycled Content, Specify 2552

Recycled Content, Specify 50

Local/Regional Materials, 20x Manufactured Locally
Local/Regional Materials, of 205 Aboue, 50 Harwested Lacally
Rapidly Renewable Materials

Certified Wood

Minimum lAQ Performance

Environmental Tobacco Smoke (ETZ) Control
Carbon Dioxide (C0.) Monitoring

Increase Ventilation Effectiveness

Construction 1AQ Management Plan, During Construction
Construction 1AQ Management Plan, Before Occupancy
Low-Emitting Materials, Adhesives & Sealants
Low-Emitting Materials, Paints

Low-Emitting KMaterials, Carpet

Low-Emitting Materials, Composite Wood

Indoor Chemical & Pollutant Source Control
Controllakility of Systems, Perimeter

Controllability of Systems, Mon-Perimeter

Thermal Comfort, Comply with &5HRAE 55-1332

Thermal Comfort, Fermanent Monitaring System

Daylight & Views, Daylight 753 of Spaces

Daylight & Views, Views for 303 of Spaces

Innowvation in Design: Specific Title
Innowvation in Design: Specific Title
Innowvation in Design: Specific Title
Innowvation in Design: Specific Tite
LEED™ Accredited Professional




The (Supply) Clock: Market Transformation in Action

.

CONTEXT

* Polluter Pays Policies
* Increased Resource Scarcity

Market ‘““""“WW"“NW\
Transformation ‘““““"“““ﬂmw

Research Question

How can accelerated
market transformation
begun by Green Building
Councils be sustained
(and perhaps grow)?




Objective: Examine risks to demand growth,
narticularly onfidence it ortificatior

 How does energy consumption variability affect the
accuracy of LEED market signals?

 Model hypothetical changes to total credits obtained
after adjusting for observed trends in measured energy
savings (relative to potential savings).

N = First 450 LEED-certified buildings

RESEARCH




Operational Energy Consumption in LEED Building Certification

% Cost >
Reduction 1y 55 | 50710 | 25/15 | 30/20 | 35/25 | 40130 | 45/35 | 50140 | 55/45 | 60/50 |>65/55
(new/existing

bUIIdln

11 LEED POINTS BASED ON SIMULATED ENERGY COST REDUCTIONS
(relative to regulatory-compliance baseline)

REGULATED ENERGY
(space conditioning, hot water, lighting)

Conventionally assumed (in the USA) as
25% of total building energy consumption

RESEARCH




Operational Energy Consumption in Certified Buildings:

Certified

Silver
Gold-Platinum

ON AVERAGE,
MODELLED =
MEASURED; BUT
SINGLE BUILDING
SCALE SHOWS
LARGE VARIANCE

These buildings use
<+— more energy than the
code baseline!

UNREGULATED
ENERGY
ASSUMPTION MAY
OVERSTATE
TOTAL ENERGY

SAVINGS IN-USE
-75%
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Proposed Savings %

Source: Turner and Frankel (2008)
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‘Advanced’ Model

ASSUMES
AMPLITUDE AND
DISTRIBUTION OF
OBSERVED
ENERGY
CONSUMPTION
VARIABILITY IS
REPRESENTATIVE
OF DATASET

=71)

co

Number of Buildings [N=448)

Number of buildings (n

94 BUILDINGS ARE
DEMOTED I I I I

46 BUILDINGS ARE
PROMOTED

S 876 543210-1-2-3-4-5-6-7-8-9

IN TOTAL, 32% OF o A
BUILDINGS ARE
MISREPRESENTED
TO THE MARKET

Credits gained from measured performance (negative = loss)
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 45 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69

Total LEED credits obtained

B Adjusted (Advanced Model) Original

RESEARCH




‘Simple’ Model

ACKNOWLEDGES
LIMITATIONS IN
TURNER AND
FRANKEL
COMPARISONS;
ASSUMES ENERGY
MODELLING
IMPROVES

=448)

NORMAL
DISTRIBUTION OF
VARIABILITY
RETAINED, BUT
AMPLITUDE
LIMITED TO ONE
CREDIT
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Number of buildings (n=448)

61 BUILDINGS ARE
DEMOTED

3 BUILDINGS ARE s 4 3 2 1 0 -1 2 3 -4 -5 9 . s s
PROMOTED Credits gained from measured performance (negative = loss)

I\ TOTAL, 15% OF W Adjusted (Simple Model) Original

BUILDINGS ARE

MISREPRESENTED
TO THE MARKET
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Conclusions

Perceived precision of green building certification thresholds
disguises uncertainty in predicting resource consumption

Market participants leave little room for error;
popularity of market signalling value in current framework creates risk
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Total LEED credits obtained

CONCLUSIONS




Conflict of Interest between LEED (Green Star) building
owners and tenants seeking Iintrinsic benefits

Owners prefer limited information disclosure
& minimum responsibilities for performance

Barrier to green lease terms
Possibility of unrealised mutual benefits

when tenants are willing to pay for improved
performance

‘DEMAND” CLOCK

IMPLICATIONS




The Future of Rating Tools:
Performance Assessment

Not measuring performance could risk market signal value

. Current, not well informed, market: “innocent until guilty [of poor performance]”
. Mature market aware of variability: “guilty until innocent”
More room for continuous improvement than decline

. Median building in Advanced Model = Gains 1 credit

. Incentive for energy efficiency during minor retrofit projects

Regulatory shift to performance disclosure

Australian Commercial Building Disclosure

IMPLICATIONS




