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Persuasion for Project 1.43

Federal, state and local governments occupy more than 25%
of the commercial building stock

Around $1 billion per year is spent by the Australian
Government for water/energy use annually

Opportunities for low-cost water and energy retrofits that
can significantly reduce resource demand, ongoing utility
costs and environmental impacts

Building retrofit projects are challenging to plan, finance,
procure, audit and reliably return capital

But, some governments internationally and within Australia
have had varied success at building retrofit programs



Government retrofit programs are not new
But are rarely ongoing........ Why?

VIC - NSW - GREP SA - GBEEI WA-ESG QLD-CSB
GGB/EGB

Mandate Yes* Yes Yes No No

Input target Yes Yes Yes No No

Output target No Yes Yes Yes Yes

Facilitation Yes Yes Yes Yes Yes

team

Procurement EPC & EPC & EPC & No particular  No particular
equivalent equivalent equivalent procurement  procurement
process process process model model

Pre-qualified  Yes Yes Yes No No

ESCO

Government Available** Available Available Available Available

finance

*mandatory during 2009-2013, **was not available during EGB scheme



Why is there a ‘valley of death’
for retrofit programs?
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Bridge is only as strong as the
weakest element

Retrofit  Post retrofit

Building options, M&V
efficiency guidelines
assessment
i Procurement
e Financing
e
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Barriers and coping strategies
Comprehensive building efficiency assessment

* Technology improvements *  Pre-qualified auditors
* Affordable meters and » Standardised audits

loggers e * Greater internal

* Improved assessment expertise

guidelines -
Limited resources
Limited metering to assess
opportunities

*  Education programs
/ * Demonstration sites

Efficiency
assessment

= Mandatory targets and
reporting

~ Barriers

Coping strategies



Barriers and coping strategies
Available ongoing financing

Financing ]

Barriers

Lack of knowledge in business
case development

No dedicated funding

Limitations in borrowing from
private sector

Split incentives

Coping Strategies

- Support from facilitation team
- Sharing information between agencies

- Streamline process for business case development

- Policies targeting budget support
- Retrofitting funding rules from Treasury
- Use Revolving Loan Fund (RLF) and Green Bonds

Establish relevant funding schemes

Mechanism to keep savings in the
departments/agencies

Use EPC




Barriers and coping strategies
Suitable procurement model

Support and
education for the
public policy
practitioners.
Publish options for
specific building
type

Establish a
facilitation team
Grouping of
building assets

Lack of knowledge
and competency in
agencies

Geographical and
logistical challenge

Procurement

Complex
Government Lack of skilled

procurement contractors

Need flexibility in process

N sarriers bt
Establish clear Barriers

Support and
guidelines, standards e dﬂ::)ation for the
and requirements for .

industry
procurement

Coping strategies



Barriers and coping strategies
Education to raise awareness

[ Raising awareness through education ]
Barriers

Coping Strategies

- Demonstrate potential savings
- Need mandates to make it

. . - Reward Performance
priority

- Government supported
awareness training program.

- Peer pressure through mandatory

- High level management

reportin
engagement P g

- Develop website with educational
information




Barriers and coping strategies

Mandating a target

* Secure bi-partisan support
* Demonstrate business
case to persuade/educate

politicians

Partisan Govt.
policy

Mandating
target

Determining

Acceptance by
target

agencies

* Sharing information

* Dedicated funds to * Use appropriate
implement the . accreditation
mandate Barriers scheme

* Update office fit-
out standard

= Set a realistic target

Introduce a clear
guideline and
templates to achieve

the target
Coping strategies
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Barriers and coping strategies
Facilitation team establishment

* Need whole of
government approach
* Sharing information

from other agencies
and states

Availability of
resources
/ Facilitation \

team
Conflict of
interests between Acknowledged
team and agency value of the team

* Transparent \ / * Pilot project

process from demonstrating

appointing team

Barriers

performance and
dollar value

13
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Project Deliverable

Public building retrofitting guidelines

B
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Project Deliverable
Retrofit Program - Implementation pathway

t

. Auditing,
Auditing, L 5 :
. . Project implementation
Project implementation,
Performance analysis ‘
Develop
required

Facilitation
team

policies and

‘ regulations

Project approval,
Funding

"

Government _ PrDj ECt ap pl"DvaL - Government
Agency Funding Dept. in Charge

V

Project planning, ESCO selection,
Auditing, Project implementation

" 4
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Project Deliverable

Risk management framework

RISKS

» Financial

» Market

» Economic

» Legislative

» Social

» Project design
» Industry

» Technological
» Installation

» Operational
» Measurement
» Verification

Establish the context of energy retrofitting project

Y

Communication and consultation with key stakeholders’ (owner, investor,
designer, consultants, contractors, suppliers and tenants)

Identification the potential retrofitting risks and their sources

1

Retrofitting risks database for
Design, construction and operation stage

Analysis of the identified retrofitting risks

Y

needed ?

Yes

Y

Qualitative Quantitative
. / \ Bayesian Monte Carl
Likelihood Impact _y ) onte Larto
| calibration simulation |
Determine level of identified risks I
Evaluation of risks |
Compare against defined risk criteria |
Treatment No _—

MAIALI PUE JOJIUOTN

Design, construction and operation stage

Retrofitting risks mitigation measures database
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Resilient buildings: Informing
maintenance for long-term
sustainability

Project 1.53

2017 /18 Project
Project Leader: Dr. Lam Pham
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Preventative maintenance also considering betterment options is the
missing link to improving building resilience 17
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Persuasion for project

Extreme events (e.g. cyclones, bushfire, flash floods) cause
considerable damage to buildings and incur repair costs

Non-structural failure of certain weak building elements (e.g.
roof sheeting fixings) leads to costly damage (e.g. water ingress)
— prevention less costly than repair in many cases

Existing building inspection & maintenance largely unregulated,
and where undertaken has limited focus on resilience

Building inspectors review public buildings on a predefined
basis; however, consideration for extreme event vulnerability
and resilience hardening is not adequately considered

Opportunity to improve current regulatory and non-regulatory
regime for resilience related maintenance (both the private
residential and public sectors)



Planned project deliverables

The overall project has the following scope:

e Resilience for high winds (Griffith - Rodney lead);

e Resilience for flash floods (Swinburne - Pallone lead), and
* Resilience for bush fire (Swinburne - Lam lead)

Each sub-project produces linked reports related to the three core
deliverables:

Deliverable 1: Current state of knowledge: existing preventative
maintenance practice, failures due to lack of maintenance etc. for the

relevant extreme event.

Deliverable 2: 1dentification of critical preventative maintenance issues for
the relevant extreme event (including inventory of vulnerable building
stock typologies).

Deliverable 3: Implementation strategies - regulatory and non-regulatory
means (i.e. policy/practice recommendations for governments, building
asset managers and owners, insurance institutions, etc.)



Cyclone damage is substantial

Estimated Loss Value

State Event Name Event Date (2015)
QLD, NSW Cyclone Debbie March 2017 $1,403,000,000*
_II\_l'AS\\SN QLD, VIC, East Coast Low June 2016 $421,696,229
NSW East Coast Low April 2015 $949,615,700
Severe Tropical
QLD Cyclone Marcia February 2015 $544,163,458
VIC Melbourne Severe  ropary 2011 $526,651,637
Storm
QLD Cyclone Yasi February 2011 $1,531,573,196
QLD Cyclone Tasha December 2010 $393,000,000
NSW East Coast Low June 2007 $1,675,000,000
QLD Cyclone Larry March 2006 $799,000,000
QLD Cyclone Justin March 1997 $650,000,000
NSW Sydney Region Storms January 1991 $625,000,000
WA Cyclone Joan December 1975 $398,000,000
NT Cyclone Tracy December 1974 $4,090,000,000
QLD Cyclone Althea December 1971 $648,000,000
QLD Cyclone Ada January 1970 $1,001,000,000
QLD Cyclone Dinah January 1967 $877,700,000

*Qriginal estimated insurance loss value
Source: http://www.icadataglobe.com/access-catastrophe-data/



http://www.icadataglobe.com/access-catastrophe-data/

Wind-driven rain and public housing
envelope (GU package)

WINDOW JAME FITTED
Improving resilience of public housing to TO TIMBER REVEAL

. . INSIDE LINING
non-structural damage from wind-driven
rain due to extreme weather events (i.e. <UD
cyclone and severe storms) FRAME
Focus on resilient design and enhanced N OTHERs  ———
construction inspection; specifically .
waterproofing standards of the building () C’} (\.
envelope (AS4654), windows and doors /oumag . —
(AS2047) and Masonry (AS4773) SEAL
BRICK VENEER JAMB
In-depth inspection for building envelopes in
regions vulnerable to cyclones (checklists)
This rmanufactaned cortifies that this CESION PERFORMANCE | ENERGY RATED
pradus! was datigned bo coanfarm
SLS 400 Pa
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Window and roof failure modes

Building
elements

Failure Modes

Damage through components

Window

Material / design

through louvre windows

through undamaged windows

through open gaps between sashes, frames and
through seals

through worn or damaged window seals
around flashings, through linings

through weep holes, gaps and around seals

Bad installation / material/ design

through the window frame

Roof

Material / design

eaves, gutter, gables

Bad installation / material/ design

under flashings, gutters, eaves lining 23




Hardening options - low hanging fruit

Life-Cycle Cost C

Focused on recommending some hardening opportunities that
represent the best life cycle cost-benefit (e.g. window/door
specification and inspection) for low density public housing

Estimate life cycle cost for scenario of reduced incidence of non-
structural wind and water ingress related damage due to extreme wind
events for both the recommended strategies and BAU approach

Determine the life cycle cost-benefit of the proposed resilience
hardening strategy for critical building components in regions

vulnerable to extreme wind events
'

Naziinternarnce
interval Adf,

1

Naintenance t

o
i

cost Cy Biondini &
Frangopol
(2016) ASCE
Desigrn Strategy No. 7T
Desigrn Strategy WNo. =2 24
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Emerging project area

[oT Smart Building Systems

Digital multi-utility management

Prof. Rodney Stewart

Automated building energy and water management through
Intelligent sensor technology and big data analytics

25



siemee  Digital multi-utility data

National Research Centre

AUTOFLOW SYSTEM _ax
Overall summary | Realtime data | Water enduse | Energy enduse | Diumal pattern | Individual property | Data transmission |

REAL-TIME WATER AND ENERGY CONSUMPTION MONITORING

Unlockin g the water- [ s

14 2500
12| [ V] =0\ ]

E | 2000
E 10 g
= | g

= | ‘ 1500,
-
£ 2
2 | 1000 §
o oy
o hd 5 | i

ome, Office i 3 L | . 500
User 1 ’ Generator T Customizable reports : \J“'f o J AN L=
Industry i ; ‘ | \ |
0
Personal Customer Interface g 02:03:00.000000 giz:ngzoa.ooooou 02-14:00.000000
me

Overall summary Realtime data | Water enduse | Energy enduse | Diumal pattern | individual property | Data transmission

Data Aggregator

t AUTOFLOW SYSTEM = oix

Communications

OVERALL SUMMARY FOR THE PROPERTY: 2/18 SMITH STREET, GOLD COAST , AUSTRALIA

Network
—F | Server
Database e corditiond
©) s &
@ =
Processing -
E/ T Module Lighting

to grid Energy Gas Water Personalised Utility Interface
operator ~

Customizable reports

WATER CONSUMPTION (%) ENERGY CONSUMPTION (%)



Sustainable . .
suitEnviconment - B data analytics example
Water end use

data accessible
anywhere

‘Big data’ from intelligent metering must be
supported by good analytics to be useful

_ More informative web portals
Intelligent meter for utilities and customers

WATER BUSINESS X: INTELLIGENT METERING SYSTEM
Meter software Welcome: 5 Smith Street, Brishane, Queensland
can autonomously |Pleasemakeaselection 15 19 october 2012, Water Consumption End Use Report
categorise water My Usageand Budget
consumption ~ |Comparative Usage Tollet.8% * ITigaton 15.8%

Log out

Fixture Water Usage | Percent (%)
Category | (L/hhid)

Leak 15.28 292

Rebate Schemes \
i Toilet 83.08 15.87

Water End Use Reports -
H M M Clothes | 70.59 13.49

Clothes | washer

ReduceYour Consumption| tap
2 7 - washer
i DTW View/ Pay Bills 14.8% P shower |[186.21  [3558
515 1 AN N Leakalerts Dishwasher | 12.20 2.33
: Contacts Shower 35.5%  Dishwasher 2.3%
3o — Etc _ : 7N 775 | 1481
. Quick Summary: My Usage
| 1 Target Usage Per Day: 480 Lhh/d  Yesterdays Usage: 496 L/hh/|  (9ation | 78.54 15.01
Yesterdays Average Daily Household Consumption: 510 L/hh/d
00 500 ldOO 15‘00 20‘00 25‘00 30‘00 35‘00 4000 tal 52342 1 00
Time (s) Last Weeks Average Daily Household Consumption: 472 L/hh/d

Flow signature patterns Consumption broken into end use categories
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