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Executive Summary

The National Energy Hficient BuildingProject (NEEBPPhase One report, published in December £01
Ay@dSaltp@d @SR ad&dzSa | y R inatBedadiBinisiraiion fl the fedelyl deiformamc
requirements in the National Construction Code. It found that most stakeholders believed that-under
compliance with these requirements is widespread across Australia, with similar issues being reported in all
states and territories. The report found thaany different factors were contributing to this outcome and,

as a result, many recommendations were offered that together would be expected to remedy the systemic
issues reported.

To follow up on this Phase 1 report, three additional projects were commissioned as part of Phase 2 of the
overall NEEBP project. This Report deals with the development and piloting of an Electronic Building
Passport (EBP) togla project undertaken joitly by pitt&sherry and a team at the Queensland University

of Technology (QUT) led by Dr Wendy Miller. The other Phase 2 projects cover audits of Class 1 buildings
and issues relating to building alterations and additions.

The passport concept aims fwovide all stakeholders with (controlled) access to the key documentation
and informationthat they need to verify the energy performance of buildings. This trial project deals with
residential buildings but in principle could apply to any building tyld&e councils were recruited to help
develop and test a pilot electronic building passport tool.

The participation of these councitsacross all stateg enabled an assessment of the extent to which these
councils are currently utilising documentatioto track the compliance of residential buildings with the
energy performance requirements in the National Construction Code (NCC). Overall we found that none of
the participating councils are currently compiling all of the energy performagleded dacumentation that

would demonstrate code compliance. The key reasons for this include: a major lack of clarity on precisely
what documentation should be collected; cost and budget pressures; low public/stakeholder demand for
the documentation; and a pragria judgement that norcompliance with any regulated documentation
requirements represents a relatively low risk for them. Some councils reported producing documentation,
such as certificates of final completion, only on demand, for example. Only tliré®e mine council
participants reported regularly conducting compliance assessments or audits utilising this documentation
and/or inspections.

Overall we formed the view that documentation and information tracking processes operating within the
buildingda i I YRF NR&a FyR O2YLX AlFIyOS aeadSY IINB y24 62NJ]A
performance requirements. In other words the Codmd its implementation under state and territory
regulatory processest & F I € f Ay 3 & K2 NIi systein fok conBujmdzs. f s & esulk itisildeNd y O ¢
that the new housing stock is undperforming relative to policy expectations, consuming unnecessary
amounts of energy, imposing unnecessarily high energy bills on occupants, and generating unnecessary
greerhouse gas emissions.

At the same time, Councils noted that the demand for documentation relating to building energy
performance was low. All the participant councils in the EBP pilot agreed that documentation and
information processes need to work morefagtively if the potential regulatory and market drivers towards
energy efficient homes are to be harnessed.

These findings are fully consistent with the Phase 1 NEEBP report.

! https:/lwww.sa.gov.au/topics/waterenergyand-environment/energy/goverment-energyefficiencyinitiatives/nationatenergy
efficient-buildingproject
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It was also agreed that an EBP system could potentially play an impaootarih improving documentation
and information processes. However, only one of the participant councils indicated that they might adopt
such a system on a voluntary basis. The majority felt that such a system would only be taken up if it were:

1 A nationdly agreed system, imposed as a mandatory requirement under state or national regulation;

i Capable of being used by multiple parties including councils, private certifiers, building regulators,
builders and energy assessors in particular; and

1 Fully integréed into their existing document management systems, or at least seamlessly compatible
rather than a separate, unlinked tool.

Further, we note that the value of an EBP in capturing statistical information relating to the energy
performance of buildings wdd be much greater if an EBP were adopted on a nationally consistent basis.

Councils were clear that a key impediment to the take up of an EBP system is that they are facing very
considerable budget and staffing challenges. They report that they aga aftable to meet all community
demands from the resources available to them. Therefore they are unlikely to provide resources to support
the roll out of an EBP system awoluntary basis.

Overall, we conclude from this pilot that the public good wolddwell served if the Australian, state and
territory governments continued to develop and implement an Electronic Building Passport system in a
costefficient and effective manner. This development should occur with detailed input from building
regulators the Australian Building Codes Board (ABCB), councils and private certifiers in the first instance.

This report provides a suite of recommendations (Section 7.2) designed to advance the development and
guide the implementation of a national EBP system.

pitt&sherry ref: HB15044H002 EBP rep 31P ReW0ibc ii



1. Introduction

The Government of South Australia on behalf of the Australian, state and territory governments is leading
the pilot project to develop and test alectronic Buildingd@sport(EBP)n the form of a web based tool.

The passport, in its pilot form, has facus on capturing energy efficiency information on residential
buildings in the design to haralver phases of their development and constructidie informatiorwould
stay with the building for its entire life, with further documents being added duriegovations,
subsequent ratings, et K Sy 0SS G KS WLI aLRNIQ Fylf238d

{2dziK ! dzZA0NY £ AFQa S5SLI NIYSyld Difi&shery,l togSthersvittd hé 2 LIY S
Queensland University of Technolad@UT), to undertake the pila@nd to jointly author tlis report.

The remainder of section 1 provides background and summary information on the electronic building
passport. The subsequent sections explain the approach taken by the pilot project, outline key findings, and
discuss important issues impactirtgetongoing utility and development of the EBP.

The essence of the project findings is that the electronic building passport could play a valuable role in
boosting the availability of information to a wide range of building industry participants. Battgmation

flows are a necessary part of improving theality assuranceystem for buildings and the construction
industry market overall However, thereare important barriers to the uptake of an electronic building

LI a4 L2 NI ® ¢ KS NB LBNdoRbweltl BderbarBeysR | G A 2 y &

1.1 Background

The pilot electronic building passport is an element of PHasé the National Energy Efficient Building
Project(NEEBP), mint state and territory government projected by South Australia. This project will
O2yGNROGdziS G2 GKS /h! D 9ySNH& /2dzyOAf Qa bl GA2YI f

The NEEBP aims to addrésy systemicor processweaknesses and points of n@ompliance with the
energy efficiency requirements the National Construction Code (NCC).

This project aim serves the overarching objective of the National Energy Productivitg fldancrease

energy productivity in order to: reduce costs faced by energy consumers; maintain competitiveness;
increase ecoomic growth; reduce carbon emissions and improve sustainability (COAG Energy Council, July
2015).

The 2015 Energy White Paper notes that the standards in the NCC are a key lever to lift the quality and
energy productivity of new and renovated buildings. It notes that improvements can be achieved by raising
standardsg and simply by improving complian@éth current standards. The Paper also notes that energy
LINE RdzOGAPGAGE 2F odzAft RAy3aa OFy o6S 3ASySNrffte RSTFAYS
(pp 36, 37).

Phasel of NEEBP found that checking and enforcement of the National Canétthi 2y / 2 RSQ& 6 b/
efficiency requirements is very limited, that compliance is likely to be patchy, and that consumers/building
occupants know little about the likely, then actual, energy productivity of a building. As a result, most
consumers araeither aware of nor able to effectively manage the large financial risks that are associated
with that energy productivity.

pitt&sherry ref: HB15044H002 EBP rep 31P ReW0ibc 1
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One of the recommendations of the NEEBP report, aimed broadly at improving accessibility and usefulness
of information, and grticularly at improving the process and quality control of documentation relating the
energy performance of buildinggas

GKFG 2yS 2N Y2NB GNRlLfa 2F Iy WSt SOGNRBYAO o0dzA
conducted with a view, over the lgar term, that the system be demonstrated as effective,
potentially leading to national adoption. Opportunities presented by BIMs should be explored in
these trials where feasible.

For further informatioron NEEBFandto read thePhase 1 report, go to
https://www.sa.gov.au/topics/watefenergyand-environment/energy/governmenenergyefficiengy/-
initiatives/nationatenergyefficient-buildingproject

1.2 About the Electronic Building Passport Project

The Government of South Australecting on the NEEBP recommendaticmmmissioneqgitt&sherry and
QUT to develop and test a pilot version of &wectronic Building Passport (EBP), with the active
participation of around ten councils.

An important premise of the EBP project is that the quality assurance system for buildings relies heavily on
documentation processes that are often not sufficiemtipust to support this heavy reliance.

The second key premise behind the EBP project is that there are information barriers preventing the
building market from consistently sending clear signals to build homes of high energy productivity.
Informationt 6 2dzi | o6dzAf RAy3dIQa ljdzrftAGe yR SySNH& LINERA
understood and widely accessible if the building market is to work effectively. That is, markets can only
guide the construction process through to the delivery ifhhquality and energy productive homes when

all the players in those phases have good information.

The EBP Project brief states that:

5A40NBLI yOASEa 0SG9SSy (GUKS aba RSaAaA3aIySRE AyidSy
negatively on the buiildg regulatory system and the design, construction and material
manufacture industries. It can mean higher running costs for the residents of the dwellings and
higher greenhouse gas emissions from energy use.

With limited resources and a more complex stamction market, regulators are relying more
heavily on remotely obtained data and documentation than site audits; builders are relying on
product specifications and standards rather than a personal knowledge of systepmpdiers are

relying on well infomed trades able to install their products as specified; and home purchasers are
NBfeAy3a 2y aGKS adaeadsSvyé¢ (42 RSEAGSNI I K2YS I
provisions of the NCC.

Reliance on good document management igliait ineach of these stepsptvever:

1 The information is not readily available in a single place.

T ¢KSNBE FINB YlIye RAALINIGS 26ySNAR 2F GKS RIFGL

T 910K 2F (GKSAS aAy@ArarofsSe RIEGI adGNSdndra oA
operational costs.

9 Accessing information is difficult and time consuming for regulators and future home
buyers.

I Without accessible data, it is difficult to distinguish a quality home, with good energy
performance built ito the design and construoti from any other.

pitt&sherry ref: HB15044H002 EBP rep 31P RéeW0ibc 2
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1 Without easy access to building energy performance data it is difficult for government to
develop effective policy and evaluate the performance of existing policy.

As a step towards addressing these matters, the Department of Statdopment is seeking

Request for Quotations for a local government based pilot project designed to investigate the
STFFSOUAPSySaa 2F |y a9t SOGNRYAO .daAfRAY3I tlaal
industry. This will enable lorgrm contrdled access to management and building documentation.

Ultimately, such a Building Passport could include a comprehensive range of data from planning,
design and assessment to building specification, construction and major appliance operation at
hand over This project will focus on data relating to the energy performance of residential buildings
and specifically include all energy efficiency provisions identified in the National Construction Code
2014 Volume 2.

The regulatory system and related market akk@esses that EBP seeks to partially address have national
significance. From the perspective of energy efficiency policy makers, the achievementachievement

of national policy goals under the National Productivity Plan is clearly at stake. Matanfemtally, for all
interested in economy wide welleing, these weaknesses result in consumers purchasing and occupying
homes of lower quality than they anticipate at least in terms of energy productivity. Owners and
occupiers alike will therefore be #aring direct and potentially significant financial losses in the form of
higher than anticipated energy bills throughout the life of the building.

An EBP cannot solve all these issues in isolation. However, by ensuring greater (but controlled) access to
relevant building documentation, an EBP would create a greater opportunity for accountability throughout
the building supply chain, and for all parties. It would also improve market function by addressing chronic
information asymmetry. From a functionalewpoint there may also be opportunities for streamlining
compliance costs and practices.

With these big picture problems in mind, the broad project objectives for the EBP pilot were to:

1 Examine the potential for an electronic building passport to imprthe availability of energy efficiency
related information to the building industry and market; aial identify international or domestic
practices that demonstrate the working mechanism of an EBP or similar

1 Identify building approval processes, documamtrequirements, and some council practices relating to
the energy efficiency provisions of the National Construction Gpiteorder to guide the functional
requirements of the EBP tool

9 Design and develop a web based EBP toatnabk longterm controled accessmanagement and
use, of residential building energy efficiency relatedlocumentationand informationfrom planning,
design and assessment to building amdtial occupancy

Involve councils in the conceptual development, and hamsesting othe EBP tool

Plot and recommend a course for continued development of the electronic building passport concept
and practice.

The intended functionality of the tool itself included the ability to:

1 Sore alldocuments related to compliance with the NCtates regulations and council requirements on
energy efficiency

Permit controlled access to documents for individual properties

Allow updates of datasets for specific buildigdsr instance when the building undergoes renovation,
or a new approval poinsireached

91 Allow users to select particular information and files/documents (for instance where documents for an
audit process are wanted) by property

pitt&sherry ref: HB15044H002 EBP rep 31P ReW0ibc 3



2. Project Methodology

This section provides a short overview of our project approach and key activities.

2.1 Project team
Client Project Lead: Sabina Douglas Hill, Department of State DevelogBosetnment of South Australia

pitt&sherry team members:

Phil Harrington, Principal Consultan€arbon & Energy
Mark Johnston, ConsultagtEconomics and Policy
Trert Dixon, Software Engineer

Queensland University of Technology

Dr Wendy Miller,Senior Research Fellow (Sustainable Energy / Energy Effici8obgpl of Chemistry,
Physcs and Mechanical Engineering

Dr Connie SusilawdtProperty and Planning), School of Civil Engineering and the Built Environment

Final year undergraduate students: Ms Jahni Glasby (Urban Planning) and Mr Shane Lubbe (Civil
Engineering

2.2 Approach and activities
pitt&sherry, in partnership with the Queensldrniversity of Technology (QUT) managed this project.

The project team developed pilot, internet basedElectronic Building Passport (EBP) tdol record,
manage and enable perpetyatontrolled access to key energy productivitgta generated in all pases
from design to hanaver stages of residential building development

We then tested the EBP tool for practicality and effectiveness inwedH situations, with the help of local
governments.

Ultimately, an EBP systeoould include a compreheng range of datan all aspects of building quality
from planning, designand assessment to building specification, construgtiand major appliance
operation at hand overlt could also potentially apply to nemsidential as well as residential buildim
This project however focusedon building and testing a tool capable of handling data relating to the energy
productivity of residential buildingsSpecifically, the EBP was developedniude all energy efficiency
provisions identified in the Nati@l Construction Code 2014 Volume 2.

The Electronic Building Passport projedtis second of threedNEEBP Phase 2 projects. The other projects
are:

1 Project 1¢ Pilot National Construction Code energy efficiency compliance audits for residential
buildings under construction (Audits). (Project 1 may present this project with suitable host Councils to
pilot an EBP.)

1 Project 3¢ Improving compliance and consistency in the application of the National Construction Code
energy performance requirements to alions and additions.

The EBP project and Audit projects had particular points of crossover, so the project teams worked
together as required.

pitt&sherry ref: HB15044H002 EBP rep 31P ReW0ibc 4
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Both projects recruited councils for testing of the pilot EBP and Audit processes. Three councils ptticipat
in both projectsg Cairns in Queensland, Playford in South Australia, and Launceston in Tasmania.

The key area of crogsver for the Audit and EBP projects is with the handling and access of documentation
required under the trial audit process. TheFE®ol was built to allow the upload, storage and access to all
documents specified under the audit process.

Figurel outlines the project approach and main activities. Further detail follows below.

Engagement /
Recruitment

wCouncil/regulator engagement and recruitment (10 councils)
wWider engagement and major consultation workshop

Documentation
and Research

N
«Document existing documentation practices in recruited Councils/regulators, and also e
electronic document management systems

ol iterature review, national and international
«Document relevant NCC requirements

EBP: First
Generation Pilc

uDevelop firstgeneration pilot EBP system (drawing on/modifying existing process fromg
participant)
uScenario test via a participant workshop

isting

trial

uData input testing: demonstrate process at workshop

J

EBP: Seconc
Generation Pilc

wCapture and evaluate feedback from first generation testing and build into second gergation

tool

ainput testing: work with each participant to ensure system can successfully upload relev
documents

Initial Evaluatio
and Reporting

«Process testing: compare EBP process with existing building approval documentation s
for each participant

wOutput testing: can the EBP be queried and produce reliable/required results? )

uBurvey participants on usefulness and practicality of segamration tool )

uEvaluate success of pilots relative to objectives

«Communicate outcomes to stakeholders via Draft then Final Reports and presentations
industry/stakeholder conferences

ant

ystems

(0]

uRecommend/refine strategy for Part B, largeale rolout/development of EBP (Final Repo

Figurel: EBP Pilot Activities
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2.2.1 Recruitment and engagement

The participation of local council officers in the process of developing and testing the EBP tool was a critical
part of the project. Accordingly, recruiting councils together with the related tasks of raising awareness and
gaining wider engagement weretal project tasks.

General engagement and awareness activities included notification and calls for interest via various
communication channels, including the ALGA Newsletter. Both Phil Harrington and Wendy Miller presented
on the NEEBP and the Electrofailding Passport aCASBE (Council Alliance for a Sustainable Built
Environment, Melbourne, 25 February 2015.

Wendy Miller of QUT also provided media interviews, resulting in articles drawing the attention of the
wider industry to NEEBP Phase 2 and thiectionic Building Passport. See for example
http://www.thefifthestate.com.au/productsservices/innovons/buildingpassportscould-help-repair-
australiasenergyefficiencybane/71221 and  https://sourceable.net/wiltbuildingpassportsmprove
australiasdismal-efficiency/

Researcher and expert practitioner engagement was also led by QUT, particularly via the seminar featuring
an international building information specialisttofessor Thomas Lutzkendorf.

Australian and state government engagement was ifatéld by the overall project manager, Sabina
DouglasHill, with the establishment of a Project Reference Group (PRG) with members representing policy
and regular interests from the jurisdictions.

11 councils were recruited to undertake EBP tool develepiand testing activities. However, 2 of these
were unable to make a significant contribution due to changes in resourcing and personnel availability.
More information on council recruitment is provided below in section 2.3

2.2.2 Documentation and Research

QUTled this area of activity with input fromitt&sherry. The results are provided in Sections 3 4ndlasks
included:

a) ldentify the existing practices of selected ParticipantsThisincludeddocumentingpractices relating to
building documentation (processes, systems and formats for collection, data management and
accessibility; chain of responsibility; contené K I G Ay F 2 NI I (edtedl ii relation ta endrgy y Q (i
efficiency);

b) Undertake a iterature review. The identification and description afiternational and national
examples of building energy certificates, building passpaits building documentation systenasd
related trends; ad

¢) Identify National Construction Code energy performance requirements atwtument typesthat
provide evidence of compliance Theidentification ofall energy efficiency requirements of NCC and
specific state requirements building on the Phase 1 Repdny pitt&sherry. Then theidentification of
information and document types that are required under council practices and state regulgtem
other documents that would be necessary to demonstrate likely compliance.
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2.2.3 Pilot Development and Initiallestingg First Generation EBP

pitt&sherry led the development of an internet bas&BP The details are provided in Sectien

The first stage of developmentiolved the identification of a suitable internet platform. Draft functionality
and document management architecture was then developed for comment by participating councils and
the PRG.

Participant/Stakeholder Workshop

The principal means of gaining inputo the 1 (version 1.0) generation design of the pilot tool was a
workshop, held in Brisbane on 5 May. This process generated substantial discussion and critical feedback.
Workshop findings informed the development of th¥ generation EBP pilot sysn

Given the challenges of bringing council participants to a central point, the Government of South Australia
funded travel expenses of attendees, with administration support suppliqutt&sherry.

2.2.4 Pilot Development and Testing Second GeneratioBP

Immediately after the Workshop work began on tH& generation pilot tool for testing; still available at
https://ebp.pittsh.com.au/

The Version 1.1 tool allowed testing with council participants. This evaertfy that the EBP pilot tool can
support entry of energy efficiency related documents and data. Training in the tool was provided by
pitt&sherry to each participant.

2.2.5 Initial Evaluation and Reporting

Following completion of ther®tl generation pilot tod testing, wesoughtformal feedback from Participants
via a brief survey instrumenOverallfindings toge¢her with our own insights and recommendatiofrem
the projectare provided in thiPraft Report This discussion and conclusion is provided ini@ect and 7.

2.3 Council participation

Councils play a critical, yet difficult, role in the planning and building development process. They (to an
extent that varies by jurisdiction and individual council interpretation) are deeply involved in the tasks of
processing and providing permission and approvals for planning and building activity. Therefore the EBP
pilot set out to design and test the tool with the assistance of volunteer councils.

2.3.1 Recruitment

The project aim was to recruit 10otincils across a rapegof jurisdictions and climate zones, in both
metropolitan and regional locations.

We contacted over 30 councils across Australia with an invitation to join the EBP pilot.

11 councils agreed to actively participate. A further 14 councils joined thed&Bfunity of interest. These

councils lacked the time and resources to actively participate in the pilot, however they supported the EBP
concept and wished to be kept updated on project progress. Only a handful of councils expressed little
interest in theproject. This lack of interest cannot be seen as reflective of deliberate council policy. Most
tA1Ste AG A& | O2yasSljdSyds 2F (KS LINRa2SOh &Sty vy
WO2EtR OFffAYIQ RAR Y2 iy attidelpRticifasts lokeer iNBdadizo dhe S v {
community of interest.
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Our success rate with councils where the collective project team had existing contacts was good.
Recruitment also resulted where an introduction was provided. The WA Building Gsimmior instance
actively assisted in the recruitment process in Western Aust@liar which the project team is very
grateful.

Tablel below shows the active loit participants. It also shows Councils that belong to the wider electronic
building passport community of interest.

Tablel: Electronic Building Passport Pilot: Council participation and interest

Council Pilot Participant Community of Interest
Ballina- NSW X
Busselton WA X

Cairns- QLD X

Clarence ValleyNSW X
Cockburn; WA X
Coffs Harboug NSW X
Fremantle¢ WA X
Joondalup WA X
Lake Macquarie, NSW

Launcestorg TAS X

Mandurah, WA X
Mildura, VIC X
Mount Barker, SA X
Moreland¢ VIC X

Noosa, QLD X
Parramatta, NSW X
Playford- SA X

Port Philipg VIC X
Sunshine CoagtQLD

Sydneyg NSW X

Townsvilleg QLD X

Tweedc NSW X

Wagga Waggae NSW X
Whyalla, SA X
Yarra- VIC X X

pitt&sherry ref: HB15044H002 EBP rep 31P RéeW0ibc 8



2.3.2 EBP Tool Development Workshop

The main activity designed to gain council feedback on the early version of the tool was a workshop, hosted
by QUT in Brisbane on Tuesday 5 May.

Figure2 below shows the workshop program.

Figure2: EBP Brisbane Workshegrun Sheet

Time  Activity lead
10.00am| Coffee & tea
10.15am| Welcome, introductions QuUT
10.20am| Background to the Electronic Buildirfgassport; why and what? P&S

10.45am| Confirming the Building Approval Procegglocuments required under regulations| QUT
A) Presentation of the draft certification processes and document flow map
B) Discussion

11.45am| What norrmandatory compliancerelated documents should also be included QUT
the EBP?

A) Examples, suggestions
B) Discussion

12.30pm| Lunch

1.00 pm | The tool
A) Examples of similar systems QUT

B) Key functionality ¢ document and data access and management, acces P&S
compliance informationaccess to energy performance information

C) Key requirementg; national, compatible, dynamic P&S
1.20 pm | What might the tool look like? P&S
A) Present mockup / draft proto-type
1.50 pm | What should the tool do? P&S

A) Meta Data fieldg; essential andiesirable fields
B) Search functions
C) Document management method / framework

2.30 pm | Discussing the applicability of the tool QUT

A) Benefits for councilg; how will it integrate with other systems / activitieg
Improve coordination and decision making

B) Benefits - linking councils, regulators, policy makers, builders asets

3.00 pm | Next steps and concluding discussion P&S and
QUT
3.30 pm | Endg thanks for participation QUT
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2.3.3 Testing and evaluation

The workshop allowed the project team to develop version 1.1 of the EBP tool. This working tool was then
tested by the participating councils.

pitt&sherry set up a series of phorealls with each of the councils to explain the tool set up and
functionality. This training process took between 30 and 50 minutes. The testing process consisted of actual
use of the tool. Councils lodged information individuahtes within the EBP toa with up to 10 homes

being lodged per council.

The evaluation process started at the workshop, with discussions evaluating the potential for the EBP tool
to assist councils with their tasksand potential to further broademims of improved compliance rates and
higher building energy productivity.

A written survey was also provided to each council following the completion of testing. The survey asked
councils for their views on how the tool itself could be improved an@dddkr feedback on broader issues
of the tools role within the building quality assurance process.

Outcomes of the workshop, tool development, testiagd evaluation activities are provided in sections 5,
6 and 7.

2.3.4 Acknowledgement and thanks to particaiing councils

The project team is indebted to all councils and council officers who gave up their time and passed on their
insights, wisdomand experience to the project team. The different participants had a very wide range of
perspectives on the roleal practice of councils within the building control chain. These variations
strengthen the value of the projectand reinforce the need for a nationally adopted EBP system.

All council representatives approached their professional duties and respdiesbib local communities
with genuine commitment. We are very grateful for their help.
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3. Literature review

This section examines the reasons for pursuing an electronic building passport and the status of relevant
systems with reference to internationakamples.

3.1 The rationale for electronic building passports

How can an Australian family, in looking at buying or renting a new or existing home, determine whether
the houses they are considering will provide for their thermal comfort and other functioeadls whilst

Ffa2 fAYAGAY3a OFNb2y SYAaarzya yR SySNHe Oz2aitak
LRAYyGAQ GKIG O2yadzySNBR OFy dza$S (2 3IFGKSNI AyF2N)YI
dwellings:

1 Search attributes attributes that are easily detected by buyers / renters
through a simple inspection of the dwelling, that requires little effort (froi-
an energy efficiency perspective, attributes such as good insulation an
tightness cannot be easily discernible);

*2 How much does

i yours do to the
square meter?

1 Experience attributesattributes that can only be perceived by the buyer
renter based on previous experience of the attribute (e.g. a solar hot w
system); and

1 Credence attributes: attributes that the buyer/renter cannot identify
personally but relyon information from suppliers. This requires trust and
faith on the part of the endiser and the communication of reliable and honest information from the
supplier to the eneuser. Independent certified eco labels and certificates (as per 1S014024) ere on
means of providing this level of credence.

Information asymmetry (where information quantity and quality is not equally available to all parties
involved in a transaction) is common in general construction, even without considering environmental and
energy performance aspects of buildings.

XGKS LINRBOEfSY Ay YIF1Ay3a |y SYy@ANRBYYSyllftfe 2NRS
point of view of the consumer environmental properties of products predominantly are

many general characteristics of quality. The result is a structural imbalance in the information

that the suppliers and the consumers have on a large number of the essentialequdlih

building. This in turn enables suppliers of relatively low quality s s off as higher quality

whilst on the other hand little trust is shown in tleosarnestly offering high quality. A

O2y G Aydz2dza LINRP OS&a ulsFin whichRnigiBelJld f 4 § 8 S QINR Ry (i BB X
succestilly competdn the market to the degree desiréd.

Karl, H; Orwat, C. (1999) Environmental labelling in Europe: European and National Tasks. European Environment 1999; 9:212

220

S tdzy £ ! @ O i a R ThEl dzAQuality, Erironmental Awareness and Performance in the Building Sector. In
Gh9/5kL9! W2AYylH 22NJ]aKz2L) 2y (KS0 Sulmakyzyd CanElusipndzand ICdnyibuted Fapers.dzi £ R
PartH ® ¢ t3S o @wwdidkh SOSR FTNRY
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| WodAfRAY3I LI aaLR2NIQ O2dzZ R 06S &aSSy Fa I (1Se (22¢f
LI adLR2NIQ FAYa (2 LINE DA RSsuppatiiriorméd decisior? makirg fand dod | { S
strengthen the competitiveness of environmental performance in the building industoy the purposes

of this report, building labelsand certificates building passportsand building logbooks or filgsare
consicered essential elements of a building documentation system or toolbox that collates and
communicates information about the quality and sustainability of residential buildifigsie3). Such a

building documentation system addresses the issue of information asymmetry by making key building
information available to all stakeholders (from both supply and demand sides) to inform their decision
making, acts guidance to what characteristics could be implemented, and enhance the competitiveness of

the housing construction industry.

* Achieved level of performance at given point in time e_g. energy certificate, pest certificate

s Building PASSPORT

* Construction documentation
* Core assessment results for each criteria & strengths / weaknesses against specific goals
* Compilation of life-cycle costs (cleaning, maintenance, repair, operation, dismantling etc)

s Building LOGBOOK

* Pre-prepared structure for filing of building documents

* Full / updated building documentation (design / construction / retrofit)

* Full declaration of materials, including materials to be excluded / included
* Energy performance

* Technical equipment information

* Operation costs

* Insurances and Financial documents

Figure3: Three levels of information that can comprise a building documentation system (Longliégect)

The purpose of this section is to review a number of international and national systems that exhibit some
O2YLRYySyla 2F WodAftRAY3I LI aaLRNIAQ Fa RSTFAYSR LINB
below, followed by a briefanalfsda 2 F GKSANI O2YY2y Il tAGASa® a8 WSy
under the EPBD (Energy Performance Building Directive), the best examples of building passports come
from Europe.

3.2 Case Studieg Electronic Building Passports and Relategsiems

3.2.1 Fimish Building Passport

The Finnish Green Building Council (FIEBG)a Saidl ot AaKSR Ay wnamn FyR U4

dialogue and the sharing of information and knbew. It strives to make the aspect of sustainable

development a natural part of ibK G KS NBFft SadldS FyR O2yaiNuHzO(GAz2y

for pre-design and occupancy phases, aims to be:

T aly F00SaaArot Sy @A akdg indicaip® antenviloknteital effididhdy&ofidiwith G K S
imagesand thebasic facts ofthe propertye

T al O2y @SYyASy(d Ay T2NYI isad2ty supgbrtOdedisBrBaking iK Isustaindbiey

A = 4

0S8
RSOSt2LIYSyld LINRP2SOG&¢ 626YySNBI AydS&aiz2NBI dza SNE:

4 Blum, A. (2001)
® www figbc. i
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Sample reports are shown Figure4. At the design phase, the focus is on expected carbon footprint, life

In the operation phase, key building information
reported (per year)includes imported energy, carbon emissions, baseload power and percentage of
satisfied users (in terms of thermal conditions for summer and winter; quality of indoor air, lighting
conditions and acoustic conditiofis)

cycle cost, imported energy and indoor air quality.

KESKUSTAKIRJASTO

Osoite

Kayttotarkoitus
Rakennusvuosi
Bruttoala
Lammitetty nettoala

Pinta-ala kaytto-
tarkoituksisttain

Mitoitettu
kayttajamaara

Yksityiskohtaiset
tiedot

Keskustakirjastonkatu 1,
00100 Helsinki

Kirjastorakennus

2015

|21344m?

18 083 m*

lukusalit 10 224 m?, toimisto
0 m?, seminaaritilat 1856 m’,

| muut tilat 2344 m?

Kapasiteetti 2 500 henkiloa

www figbc fi

Carbon

ELINKAARIMITTARI

Footprint

TUNNUSLUKU

Elinkaaren
hiilijalanjalki

Elinkaarikustannus
E-luku
Sisailmaluokka

9840tnCOe

12168 000 €
135

Life cycle
cost

Imported energy
kWh/m2/yr

Indoor air quality
classification

NIMI

KAYTTOVAIHE

Kiinteistopassi

Operation

Osoite

Kayttotarkoitus

Rakennusvuosi
Bruttoala
Pysakointiratkaisu

Yksityiskohtaiset
tiedot

Mannerheimintie 30,
00100 Helsinki

kokous- hallinto-,
ja toimistorakennus

11931

17 200 m*
Pysakointihalli

www.figbc. fi

KAYTONAJAN
MITTARI

Imported
energy

TUNNUSLUKU

Seurantavuosi
Energiankulutus
Kayton hillijalanjalki
Pohjateho
Kayttajatyytyvaisyys

2014

3213600 kWh
540 000 kg CO e
85 kW

72 %

% satisfied

Baseload

users

power

Figure4: Finnish Building Passport certificates: design phase (left) and occupation phase (right)

3.2.2 Dutch Building File

Energy Performance Certificates (EPCs) are mandatory for all new Dutch buildings. Approximately 28% of
their national building stock hamgistered EPCs on the publically available national EPC databaise
data base is used for quality assurance, scientific research and policy development, accountability and

implementation.
includes:

The Dutch national strategy for promoting energy efficiencyesidential buildings

1 ARevolving Fund for Energy Savings (loans to landlords and housing associations)

An Energy Investment Allowance (tax deductibility for energy saving investments)

Green Funds Scheme (reduced interest rate bank loans foggmficiency)

Energy Efficiency in Property Evaluation System (rent systems for landlords)

)l
)l
1 Energy Efficiency in Mortgage Regulation (exemptions for energy efficiency measures)
)l
)l

Scientific research on labels and house pricing

®Green Building Council Finland. Retrieved from
http://www.worldgbc.org/files/7113/8964/7585/Lifecycle_Metrics for_Sustainable Buildings June 2013 FiGBC.pdf

! Hoogelander, K.J. (2014) The learnings of the Dutch EPC database. Brusselsl4/1R&tfieved fronhttp://building-
request.eu/sites/buildingrequest.eu/files/7.%20Best%20ptice%20demonstrations,%20Netherlands,%20Kees

Jan%20Hoogelander,%20RVO.pdf

pitt&sherry ref: HB15044H002 EBP rep 31P ReW0tbc

13


http://www.worldgbc.org/files/7113/8964/7585/Lifecycle_Metrics_for_Sustainable_Buildings_June_2013_FiGBC.pdf
http://building-request.eu/sites/building-request.eu/files/7.%20Best%20practice%20demonstrations,%20Netherlands,%20Kees-Jan%20Hoogelander,%20RVO.pdf
http://building-request.eu/sites/building-request.eu/files/7.%20Best%20practice%20demonstrations,%20Netherlands,%20Kees-Jan%20Hoogelander,%20RVO.pdf
http://building-request.eu/sites/building-request.eu/files/7.%20Best%20practice%20demonstrations,%20Netherlands,%20Kees-Jan%20Hoogelander,%20RVO.pdf

25

The Dutch Building Fiié, focused mainly on the energy performance requirements of the European EPBD,
was conceived to describe the quality condition of existing dwellings and to act as a maintenance manual.
Its objective is to improve iight into housing quality by:

(i) Facilitating homeowners in their responsibility for maintaining housing quality;

(i) Improving transparency of the housing market; and

(i) Improving the possibility for specific quality policy.

Four types of essential data, as represented Figure 5, have been identified. Homeowners are

responsible for keeping the building file up to date, for making it available throughout sales processes, and
providing updated fils to local government.

=0Ownership \ ( «Periodic inspection reports on
«Cadastral status vital installation and

~Building permits

- Construction drawing
*Property value

construction components
«Additional revision drawings

and data

Legal data

Quality

certificates

»Safety and security
= Users manuals

- Service manuals

- Usage costs

+Energy performance certificate
=0ther performance certificates
-Insurance certificate

Figure5: Dutch Building File Components

3.2.3 German Building Folder (HAUSAKTE)

The objective of the German House Folder / Logbook is to provic
WESYLX FGSQ 2N WLINRPOS&aaQ régliddd
documents and information at the planning, construction, mi®n
and contractual stages ithe life of a dwelling. The voluntary
Hausakte relates specifically to private single family homes ¢
contains two distinct parts:

T &. dzi £ RA y 3 (alcdlediion 6F Hoduménsécreated during IAGIEELLE

TALAYS

e

, b
the construction process) "
- General details of the building (e.g. location, storeys livi
space)
. . . . . . .. Fir den Neubau von
- Description of building construction and individue e

components (e.g. rain water use, renewable energy, wa:
managemat facilities, insulation details)

- Declaration of finishing building materials (eg. Floor
coverings, tiles, glue, built in furniture and fittings)

8 van de Bos, Amarins and Meijer, Frits (2005) Dutch ideas for stressing the responsibility of homeowners for housing quality.
Retrieved from
http://www.researchgate.net/profile/Frits_Meijer/publication/27347807 Dutch_ideas_for_stregsthe responsibility of home
owners_for_housing_quality/links/53f708a40cf22be01c452e49.pdf

o Klomp, B (2006) Improvement of information for owrarcupiers about the quality of their house. Hiome ownership in Europe:

Policy and research issu@&8/24 Nawember 2005, Delft, The Netherlands. Technical University Delft.
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- Description of technical equipment (e.g. heating and cooling, telecommunications, electric
equipment)

- Energyperformance certificate
- Official documents (e.g. building permission, fire protection equipment, building plan)
- Index of companies involved in planning and extension
- Acceptance reports, tests and warranty periods
1 House Document (collected data during useéhe building)
- Inspection and servicing reports

- Operational costs (e.g. property taxes, insurances, inspection and maintenance of building and
technical equipment, costs of services (e.g. water, electricity, gas and waste disposal))

- Maintenance / modernigtion / renovation works carried out
- Photo documentation

- Contractual documentation

3.2.4 United Kingdom Building Files, HIPs and EPCs

The UK has a number of systems that relate to building information. The Construction (Design
Management) Regulation (2004) racps building owners to keep complete records of construction
drawings, construction materials, detailed maintenance procedures and safe demolition mefmsend

of building life. In addition, Energy Performance Certificates are required for buisdiliog and renting
properties. These EPCs contain information about energy use and costs and recommendations for
improving energy performance. The EPCs are valid for 10 years.

Home Information Packs (HIP) were launched in 2007 (England and Wales}rantiandatory from April

2009. The purpose of a HIP was to provide buyers with key information (particularly energy related) about
LINR LISNI A S&a o ! | Lt gra G2 0S LINBPJGARSR o0& GKS af
documentation:

1 An Indexlist of all documents contained in the pack, providing a checklist for sellers, real estate, agents
and authorities.

1 A Performance Information Questionnaire: completed by the seller, this document details utilities and
services connected to the propertg¢ccess arrangements, rates and local taxes etc

1 Energy Performance Certificate and recommendations Figere6)
9 Predicted energy assessment: (for homes notogetstructed, when marketing starts)

9 Sustainability Information: a sustainability certificate for sales of new homes, according to the Code for
Sustainable Homes (complements the EPC)

1 Sale statement: brief summary of the nature of the interest in the propbkeing offered for sale

9 Evidence of title to the propeyt

1 Standard searches

The requirement for a HIP was abolished by the coalition government in May 2010, due, at least in part, to
02y OSNya GKIFd (GKS 0O2aia AYLRASR RY @S { SABE A R LK
agents were stifling the housing market. An EPC is still required, however, for marketing a property for sale

or rent. The Sustainability Information requirement was also suspended in 2010, and the Code for
Sustanable Homes was withdrawn in 2095

10 http://www.planningportal.gov.uk/buildingregulations/greenerbuildings/sustainablehomes
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Energy Efficiency Rating Environmental (CO:z) Impact Rating

Current | Potential Current | Potential
Very energy efficient - lower running costs Very environmentally friendly - lower CO2 emissions|
(92-100) A
o e D e
(39-54) E
Not energy efficient - higher running costs Not environmentally friendly - higher COz emissions|
EU Directive EU Directive
England & Wales 2002/91/EC England & Wales 2002/91/EC

Figure6: Sample EPC (www.energyassessuk.com)

The HIP equivalent in Scotland is the Home Réhansisting of

1 A Single Survey (a surveyors assessment of the condition of the dwellingluaioa and an
accessibility audit);

An Energy Report (the equivalent of an EPC); and

A Property Questionnaire (additional information provided by the seller, such as length of ownership;
details on council tax; parking; renovations and alterations; sersdbnnections; guarantees etc).

The Home Report is still a requirement for selling property in Scotland.

3.2.5 France- Sustainable Building Passport (Passeport Batiment Duraf)é§

¢K2dzaK OFfttSR | WLI & a L2
certificate indicatingin simple terms the sustainability (
performance of a building in four areas: energ ? Energy
environment, healthand comfort. Each area can achiev UL oot
up to four stars and the total number of stars indicate
the level of overall performance {4 stars = good; -B
stars = very good; -1 stars = excellent; >12 stars
exceptional).

Sdstainable Building

! http://www.gov.scot/Topics/BuikEnvironment/Housing/BuyingSelling/HorReport
2 UNEP (2012%tate of Play of Sustainable Building in France 20R&trieved fom http://www.unep.org/sbci/pdfs/SoPFrance

Final.pdf
13 http://www.gecina.fr/fo/fileadmin/user _upload/Actualites groupe/2011/201109XN\-PasseportBatDurable.pdf
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This Sustainable Building Assessment System project (20091) was part of the EU Baltic Sea Region
Programme and involved Germany, Denmark, Poland,uditia and Russia. The main aim of this
residential buildings project was to implement a whole life cycle approach to reducing energy consumption
and costs by optimising construction methods, adapting and implementing advanced construction
methods, and hanonising building procedures between participating countries. A further aim was to
develop a concept or framework for a certification scheme for such buildings, including the use of
electronic building passports and logbotksThe annual energyonsumption goal was 40kWh/year.

The core purpose was to develop sustainability certification of buildings to prevent an information deficit
for consumers. The project acknowledged that a balance was required between the information
requirementsrelating to buildings as complex systems and a potential problem of information overload for
any of the involved stakeholders. There was also an acknowledged need to integrate principles of
sustainable buildings into the usual planning and constructiacesses. In line with previous research
about building passports, three basic elements were deemed to be essential to sustainable building
assessment systems:

1. Reporting and documentatiotthis is the input side, providing the scientific foundation fottifieation.
It involves establishing the scope and criteria of performance regarding sustainability, and
methodological aspects. A solid scientific foundation is considered crucial for the acceptance and value
of certification. It requires the compilath of relevant information on both the building and the
building process. Relevant to this context are those aspects of a building that relate to ecological,
economic and social sustainability.

2. Aggregation / Evaluation this element refers to the methodf performing the actual assessment and
the way the gathered results are embraced inafigi® A Yy G Ay 3 2dzi GKS 0dzAf RA Y 3
This element flows from the previous one, and seeks broad stakeholder involvement e.g. clients, real
estate, e @A NR Y YSy (il f bDhQasxs O2yadzYSNI IFaaz20AldAz2yaod

3. Communication / awarding / labellingthis element relates to how the building quality is
communicated. It provides independent and transparent information to the owner / potential owner
about the examined charaetistics of the building. This element can also increase the competitiveness
of assessed buildings on the real estate and tenancy market and enhance the image and social esteem
of the builder / supplier.

As well as addressing the information imbalancéssen suppliers and purchasers, a sustainable building
assessment system is also seen as a means of allowing and supporting stakeholders at the building planning
stage, discussing and agreeing on sustainability characteristics to be incorporated intoilthegh This

assists in removing some of the complications that sustainability features are considered to add to an
already complex system.

The Longlife certification scheme was devised to reflect aclifde holistic approach to ecological,
economicd and social sustainabilityFigure 7) as well as a multevel communication system with
supporting certification toolsHigure8).

14 :

www.ioer.de
15 Longlife 2: Development of standards, criteria, specificafi@@$0) Editor Klaus Rickert. Techhldaiversity Berlin, Berlin,
Germany. ISBN 97879832247-9
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Suggestion of criteria

Source: author (IOER)

Visualization of Sustainable
Building Quality
(indication of the
certification level)

Socio-cultural Aspects

Figure7: LONGLIFE Certification Schernladicators (Dirlich)

BUILDING PASSPORT

Detailed description and graphical
depiction of the assessment
results (scores for the individual
topics , indicators & overall result)

BUILDING LOGBOOK

Documentation of the planning &
construction process & the opera-
tion phase through a structured
“building folder” (drawings,
operation costs, insurances, etc.)

Guideline including mandatory
core requirements and voluntary
additional measures

Pre-prepared structure for the
filing of building documents

S
Audit Form

Recording of on-site inspections
through a structured
questionnaire/checklist

i

Full Declaration of Materials

Complete list of materials used:
minerals, metals, organics, plastics,
hazardous subst., etc.

Compilation of life-cycle costs incl.
cleaning, maintenance, repair, ope-
ration, dismantling, further costs

Positive-Negative-List

List indicating materials to be
excluded, and materials to be
preferably used in construction

pitt&sherry ref: HB15044H002 EBP rep 31P ReW0tbc
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3.3 Building Pagsort Common Features and Benefits

¢tKAda NBOASY KlFIa akKz2gy GKIFIG RAFTFSNBydG deLlsSa FyR
the free market toimprove information flows. Better informatiosupports decision making and creae
opportunities for innovation of future energy efficiency and sustainability systems, processes and designs.

The LONGLIFE project explored why home owners, real estate companies and other stakeholders would
assess dwellings for their sustainability asge@nd report such assessment. Three main reasons were
identified'®:
1. Sales and rrketing reasonsleads to improvement of image of the buildiagdowner

a. A high building quality is credibly visualised by certification

b. Certificationprovides a point of difference for vendors
2. Improve market function

a. Assessmentllows environmental performance to be priced

b. Successful assessment can prove the (potential) lower operating costBowing building
operational performance to be priced

c. Certificationallows standardised definitions of performance and confidence in assessment results
3. Planning (of a construction project) reasoens

a. If certification is the goal from the bawiing of a construction projedt provides a quality target
for the completed building

b. The assessment scheme can function as a guideline for sustainable building and supports involved
actors to reflect on quality issues
Four fundamental aspects could be considered in common with the systems discussed above:

1 The focus on@mmunication of information about the sustainable building quality of specific properties
to end users (potential buyers or renters)

A strong bias towardexistinginformation (i.e. improving document management and accessibility)

Involvement of multiplestakeholders: not just the end user, but also the real estate sector, the finance
sector, the design and construction sectors, and government regulators

1 An adaptable and flexible structure to suit the local context. The systems vary in form and fodnat an
content. Noneofthemarg KI i O2dzf R 6S GSNX¥YSR AydSaNIaGdSR WSt S

16 Longlife 2: Development of standards, criteria, specificaf{@@$0) Editor Klaus Rickert. Technical University Berlin, Berlin,
Germany. ISBN 97879832247-9
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4. The approvals process and documentary requiremenssustralia

This section examines the building approvals process in Australia. It also identifies docunatary
information needs that flow from the National Construction Code and state regulations. These information
needs are important to the structure and functionality of the EBP.

4.1 An overview of the building approvals process

The building approvals proces®léting specifically to housing) of each state was examined by collating
information provided on local and state government websites relating to housing construction. A
O2yadzySNRa | LIINRBFOK G2 GKAa GFal ¢ a geRpediedRE A @
person with no previous knowledge of the process and the industry jargon. Information accessibility varied
greatly from state to state, with some websites collating all relevant building information succinctly and
others having it scattei® throughout and with little indication of what was important. Some sites were
distinctly aimed at professionals (e.g. developers, buildarsl certifiers needing to interact with the
process) whilst others made attempts to demystify the process for titeatients (i.e. the building owner).

Four main steps were identified as being relatively common to all states, with variations in the speeific sub
steps within each main categorydble3). This comparison of processes within each state jurisdiction was
checked and amended by discussion with council representatives at the May workshop. Terminology
variations between the states are explainedliable2.

Table2: Terminology definitions used in the building approvals process

Term Definition or alternate names

Certifier An accredited building certifier druilding surveyor (private or government

LGA Local Government Authority i.e. the local council

Certificate Construction Certificate, Complying Development Certificate, Building P¢
Building Approval Certificate

Occupancy Permit OccupancyCertificate; Certificate of Occupancy

Permit Authority Refers to Tasmania only; established at a local government level
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Table3: Comparison of State Building Approval Processes

Staterequirements
ACT NSW NT QLD VIC SA TAS WA

Sustainability assessment (BASIX) | x \% X | X X X | X X

Steps  Building Approval Process

Step la| (i) Application (development or | V \Y vV |V V |V |V \%
planning- DA or PA) lodged LGA; or
(i) Certifier checks LGA for the
existing DA for a specified Lot
(complyingdevelopment); or

(i) Certifier checks with local
Planning Scheme for compliance
(checking 'deemed to comply’)

Step 1b | Building permit application (BA) \Y \Y vV |V vV |V |V X
lodged with private certifier or LGA
Appointment of Certifief’ \Y \Y; V |V V |V |V |V
Step 2a | (i) LGA or Private Certifier issuey V V vV |V V |V |V V

the appropriate certificate i.e. plans
are certified as complying with the
NCC and any conditiofls

(i) Documents submitted to LGA

Step 2b | LGA notified of expected building \% \% X | X V |x |V X
commencement Appointment of
certifier

Step 3a | Certifier inspections during \% \% vV |V vV |V |V X
construction i.e. construction complie
with plang!

Step 3b | Final inspection i.e. construction \Y, \Y, vV |V vV |V |V X

complies with plans; inspection can b
by private certifier otocal councif?

Step 4 | Certifier issues Occupation Perfiit | V \Y, V | x vV |V |V X

" BASIX certificate must accompany DA and application for construction permit and application for occupation certifiteres All i
must be certified as having been fulfilled, before final occupation certificate.

¥ |n SAthe private or council certifier gnts building consent, but the council issues the DA once both planning and building
consentshave been granted. In Tasmanihe Permit Authority issues the certificate as well. In Mh& private certifier assesses
code compliance but the council issues building approval

*This can happen at the time of DA or BA lodgement

D QLD, councils are not required to provide information about compliance of a BA with planning scheme redsirerfhene is

no mechanism for the private certifier to rely on any information provided.

Zn Queensland it is the responsibility of the builder to request an inspection to be carried out. Certifiersinitiatetthe
inspections. Onca certifier raalises that a builder has failed to give notice for an inspection, they are required to report this to the
QBSA / QCCC. Required inspections inf@LClass 1a and 10 buildings atdfooting, slab, frame and final stages.

21 SA the council conductseHinal inspection.

Bn Queensland, the Final Certificate is the trigger that documentation is complete and Class 1 detached dwellings can be
occupied. In Western Australia, a Notice of Completion is submitted by the builder. No Final Certificatéicat€ef Occupancy

is required. In Tasmania the Permit Authority issues this permit.
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The minimum energy efficient requirements as stated in the NCC (2015) are primarily concerned with the
reduction of greenhouse gaemissions and overall energy us&€he requirements are in five main
categories, as represented Trable4.

4.2 Documentary requirements

Table4: Summary of National Constction Code Energy Efficiency Requirements

Energy Efficiency Requirements (NCC) Explanation

Building Envelope Thermal Performance: calculatig Heating & Cooling Loadsd related star rating
of space heating and cooling loads

Building fabric: elementshat impact on thermal Insulation
performance Roofs
Roof lights
External walls
Floors

Glazing (physical properties)
Glazing (amount of glazing)
Glazing (shading / sun control)

Building Sealing: elements that impact on air Chimneys and Flues
infiltration rates and hence heahg and cooling Construction of roofs, walls, floors
loads

Evaporative coolers

Air movement: elements that impact on the need fg Air movement
mechanical heating and cooling Ventilation openings

Ceiling fans and evaporative coolers

Services: the energy efficiency of main building Insulation of services (e.g. heating and cooling
services duct work; hot water pipes)

Lighting (energy efficient)
Water heating (low greenhouse gas emissiths

Swimming pools and spas (energy efficiency g
heating and pumping systems)

The National Construction Code states that assessment of compligitttgperformance requirements or
deemedto-satisfy provisionshould be based on evidence thaiilding designs, constiction techniques

and materials meet the Code We examined the Code in order to make a judgement on what
documentation, relating to energy efficiency requirements, would provide evidence of compliance. Our
interpretation of necessary documentary evidence in provide@ahle5.

The process of identifying documents, capable of supplying sufficient evidence, chiefly relied on the
I dzi K2 NBRQ 2dzRIYSY i ¢ evidénSary Ndcum@Ehtptilh A& noBsed @ thd eadd, and
regulators do not appear to always impose definitive requirements for documentary evidenc# is
assumed in this report thatlocumentationshould show evidence of compliance wighergy efficiency
standards ¢ and additional documantation will be necessary to show evidence of compliance with
structural, safety, health, amenitand other standards

**In QLD, the requirement for energy efficient hot water systems was removed from February 1, 2013.

% There is some regulator guidance in place, with a good example/bgd (i Kiinimum&@dmentation requirements for
building approval lodgement Class 1 and-t€sidential constructioh ! / ¢ D 2 @rfiNpméed gnid Sustainable
Development.
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l'a YSYUuA2ySR +620S GKS /2RSS FTyYyR GKS ! ./ . Q& &dzLJLJ ¢
evidenceg on what documentypes are needed and what core information those document types should
contain Unsurprisingly therthe guidance on documentation needdhat is availabldrom regulators and

councils is not nationally consistentObviously when the state regulators ordypply limited gidance

there will be inconsistengywithin states, of council interpretations of documentary needsogically one

could assume that such documents should contain sufficient evidence to show compliance with the
performance requirements ofhe Code. Some jurisdictions, such as the ACT, do provide useful details
regarding the level of documentation required, and the specific content of these documents.

A related issue is that there is no national guidancénow documentsand informationshould be utilised
or passed btween different stakeholdersThe gidance provided by state regulators and individual
councilsis mainly focusedn the application stage of the building approval procedsis is discussed

further in Section 4.3.

Table5: Documentary evidence capable showing compliancevith NCC energy efficienagquirements

Broad documentation
category

Building plans (as designeg

Building and allotment plans, drawing

Types of suitable documents (derived
from NCC, council practices and

design/construction documentation
practices)

and specifications

Air movement / building
sealing control

Air movement certification and expel
sign off

Building sealing certification and expe
sign off

Glazing (safety and thermg Glazing certificate and purchase order relevant plans and othe
performance) documentatior POd G2
compliance

House energy ratingeport
or DTS (evidence of energ
efficiency  for relevant
climate zone)

Star rated energy certificate, details
tests and calculations to prov
compliance; proof of compliance wit
outdoor living area, impervious roofing
ceiling fans and lightweight ftwing
systems

Insulation (location and H
values)

Insulation certification (AS/NZS 4859
and purchase order

Proof of compliance with total R valy
calculations

NCC 2015 Performance Requiremer

NCC reference

Extract page ¥ Thé Performancg
Requirements are the only mandato
requirements of the NGC

NCC 2015 Vol Two Housing Provisions

1 Introduction: page 10
520dzySyidladazy M7

1 Sectionl1.0.9 Assessment Methods

1 Section 1.2 Acceptance of Design g
Construction; Evidencaf Suitability

1 V2.6 (Verification Methods)

I Section 3 Acceptable Constructiq
(relevant subsections)

NCC Volume Two Energy Efficien
Provisions Handbook 2015:

1 Definition of Terms (pages 14+)

1 Assessment Methods evidence of
suitability (pages 28, 29) an
Verification Methods (pages 3(5)

1 Performance Requirements P2.6.1

1 Assessment methods: Evidence

Suitability (page 40): Reports,
certificates, any  other form ¢
documentary evidence thg

adequately demonstrates suitability
1 Proof of compliance witB.12.14

Hot water system detailg
(to meet EE requirements)

Additional energy efficiency applianoce
systems to be certified and documente

NCC Volume Two Energy Efficier
Provisions 2015 page 166 (refers to N

Volume 3 Part B2)
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Types of suitable documents (derived
Broad documentation from NCC, council practices and
category design/construction documentation
practices)

NCC reference

NCC 2015 Performance Requireme
Extract BP 2.8BP2.8

V2.6.2.2
Proof of compliance with 3.12.5

Insulation of services (e.¢ Insulation certification and purchas| Proof of compliance with 3.12.54

water pipes, duct work) order V2.6.2.2
Lighting efficiency Additional energy efficiency applianc¢ Proof of compliance with 3.12.5 e.
or systems to be certified an( 3.12.5.3 Lighting design and lightis

documented. calculator

V2.6.2.2

Certificate of Construction | (Certification that plans meet Cod
requirements)

Two initiativesprovide examples adittemptsto add clarity and robustness to the issue of energy efficiency
documentation. New South Wales implements the NCC through BASIX, the Building Sustainability Index. In
addition to thermal comfort and energy efficiency targets, BASIX targets also inclluleioms in potable

water consumption. A BASIX assessment must be completed prior to lodging plans with council and must
accompany development, construction and occupancy applications. All comménmmae on the BASIX
certificate must be certified as hang been fulfilled, prior to final occupationA nationalinitiative is the
Universal Certificate for simulation tools that assess the thermal loads of houses according to the
specifications of the Nationwide House Energy Rating Scheme (NatHERS). rifatioriathat is included

in the certificates of the respective schemes is shownhaible6.

Table6: Comparison of information in BASIX certificate (NSW) and NatHERS Universal Certificate.

BASIX Certificate NatHERS Universal Certificate

Assessor details Assessor number; certificate number Name; company name; conta
details; accreditation number
declaration of interest; clien
YIEYSQT OSNI AT
software name and version

Plan documents File name; date plans issued; PI
L5T tflya LINROS

Site details Site area; roof area; conditioned floor arg Conditioned floor area
unconditioned floor area; totalarea of| unconditioned floor area; tota

garden and lawn floor area (excluding garage); LG

Class of building; noming
2NRSYyGFdAzYy 27T

door
Thermal loads Climate zone; area adjusted heating a Climate zone; area adjustec
cooling loads heating the cooling load; buildin

rating (out of 10)

Water fixtures Showerheads; toilet flushing; kitchen ai
bathroom taps

Alternative water - | Storage size; roof collection area feeding

pitt&sherry ref: HB15044H002 EBP rep 31P ReW0tbc 24



BASIX Certificate NatHERS Universal Certificate

rainwater tank to tank; connection points

Thermal comfort| Type and insulation level for floor, extern External  walls  (constructior]
construction details | walls, internal walls share with garad insulation, colour / sola
ceiling and oof; roof colour / solan absorptince, details); ceiling
absorptnce; window and glazing details (ff (construction, insulation, details);
each window: orientation, area, frame typ
grass type, U value, SHGC, shading)

Hot water Type and efficiency

Cooling systems an| Type and efficiency of eachsystem;
Heating systems day/night zoning

Ventilation and| Ducting and control of each ventilator | Downlights (number, type, detalil
Infiltration bathroom, kitchen and laundry of where covered or not); Detai
of wall vents, chimneys, exhau
fans, unflued gas appliaces and
other penetrations; Site exposurg
Roof space openness

Lighting Number and type of downlightg
sealed or not sealed

Natural lighting Location of skylights

Refrigeration Well ventilated space

Clothes drying Fixed outdoor drying

Alternativeenergy | Type and system size

4.3 Council practices

The documentation lodgement practices of the participating councils were noted, to highlight similarities
and differences between jurisdictions as well as to enable comparison of council practices with NCC
requirements. This information was obtained from the relevant council websites in the first instance then
checked with participating council§able7, at the end of tiis section, shows the metadata captured during
council documentation lodgement processes. This represents data fields contained in their electronic or
paperbased lodgement processes. It does not mean that all fields are filled by all applicantsablehis t
shows that only generic based information is generally captured in the lodgement process, apart from the
data required by the Australian Bureau of Statistics. This suggests that councils do not see a need for, or
value in, capturing additional metadatthrough their lodgement process. It also shows that council
lodgement systems can capture metadata beyond their own data needs (e.g. the ABS data) when required
to do so by a higher authorft§

¢KS f2R3ISYSYyd LINRBOS&aa OFLWdnNBa | €20 Y2NB OGKFy
documents to be uploaded directly into the documentation system (or, for paper based lodgement,
scanned then uploaded). This is where most of the energsieity information, if it exists at all, would be

held. Examples of this documentation include building plans, energy rating certificates, inspection reports
etc. The information containedithin these documents is not extracted or put into a searchabtenat. In
S3aSy0S O2dzyOAata FOG Fa WEAONINRSAQ 6KSNB o0dzAif RAY
for conveyancegurposes (i.e. when a prospective property owner does due diligence about that property).

®The compliance rate of councils supplying ABS data has not been examined

pitt&sherry ref: HB15044H002 EBP rep 31P ReW0ibc 25



D/
O
No

An example of the type ofiglLJLI2 NIIA Y3 R2O0dzYSy Gl GA2y NBIjdzA NSR 0 ¢
of the approval process is provided in Figure 9.

This level of guidance is quite commarouncils and regulators do specify the information that is required
to support buildirg applications.

However, guidance issued to council inspectors and private certifiers, on the information that should
supportinspectionds far less prescriptive. For instariéeactice Note 20169 ¢ Requirement for

Mandatory Inspectiomssued July 2018y the Victorian Building Authority (VBA) states that building
AYalLISOUi2NAE aK2dzZ R WLINE LIORIVAI MY &S O idzA If )RR yyE2 B 2 NLIONR
the builder has a full set of approved plans and other relevant documents @@ siff 2 NJ 4§ KS Ay aLlS O
However there is no mention of what these relevant documents might be.

In general it appears that:

1 Alot of information is consistently collected at the point whepermission to build is giveeduncils
hold this informatior).

1 Information that provides evidence that actual building work does comply with the apprplat;
energy assessment certificate ets less consistently collected. This information will be held by parties
such as the builder and inspector (council tp @ §S OSNIAFASND® {2 AYy Yy
odzAtf G O2YLIX AlFYyOSQ gAftf y20 06S acaidSyrdaolrtte 0O2f
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Information required to be submitted for a building permit:

Building permit application form
Filled out correctly, signed and dated.

Energy efficiency rating certification -
(amended)

Required for new dwellings, additions and
commercial/industrial buildings.

Owner-builder - Certificate of Consent
Required where the landowner intends to carry
out domestic building work valued at greater
than $12,000.

BAL Assessment (Bushfire Attack Level) -
(amended)

Required for all Class one (houses) including
alterations and additions and Class 10
(outbuildings) associated with homes
constructed after March 11, 2009 or your home
was constructed to caomply with AS3959 -
Buildings in bushfire prone areas

Site plan/allotment plan

Three copies of your site plan, showing
boundaries and dimensions of the allotment
together with levels, site cut,

retaining walls, easements and method of
drainage.

Plans of buildings
Three copies of drawings, including structural
details, showing any alterations and additions.

Copy of title/plan of subdivision

Including block dimensians, easements,
ownership, covenants and development control
plans (DCPs).

Applicant

Is the person applying for the building permit on
behalf of the owner and is responsible for the
settlement of all applicable fees incurred.

Permit fees

The fees are determined by the cost of the works
and type of construction. A quote 1s available
upon request and 1s valid for 60 days from the
application date.

Wodonga Building Services reserves the nght to
review fees and make necessary adjustments
during the assessment of the building
application.

Fees are due upon lodgement of the application.
Home Owner’s Warranty 1s required when the
cost of any domestic works by a registered
practitioner has a value of more the $12,000.

Specifications

Three copies of the specifications of materials
and other descriptive matter not shown on the
plans.

Soil tests
Foundation soll report 1in accordance with
AS2870.

Computations
Including ‘Certificate of Compliance - Design,
where structural waork 1s proposed.

Protection of adjoining property

(where the construction or site cut adjoins or
affects the boundary) See the buillding service's
team for more details.

North East Water

Water main and sewer PIB connection
applications must be lodged in person with the
plumbers name provided.

Easements

Where you propose to seek approval to construct
over the easement, you will need to contact

the appropriate authority to arrange consent
(for example, North East Water or the Council's
Assets team).

Figure9: Example list of information required by a Victorian council with a building permit application

Source http://www.wodonga.vic.gov.au/downloads/imges/Application_for_a_building_permit May 2015.pdf
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Table7: Meta data captured in document lodgement processes at council level

Ballina| Busselton Launceston Playford Townsville @ Yarra

NS QLD VIC
Map of property \Y, X X X X X
Description of land (address, lot] V \Y V V \% \%
portion; DP)
Description of applicant (namq V \Y V V \% \%

address, contact details)

Description of owner of land \% \Y V V \% \%

Details of building practitioner
and architects (including
registration number)

Details of certifier V V V V V
Construction certificate V \ V V vV V
ABS: Development type / natun V \Y V \% \% \%
of building work

ABS: Estimated cost of work V Vv V V V V
Statement of environmenta V X X X X X
impacts

Approvals under Locq V X X X X X

government Act (e.g. connectio
to water, sewage, stormwater)

ABS: number of storeys \Y, \Y, Vv Vv Y, Vv
ABS: gross floor area \% V V \% \ \%
ABS: number of dwellings Vv \% \Y, \Y, \Y, Vv
ABS: preexisting dwellings Vv \% \Y, \Y, \Y, Vv
ABSdwellings to be demolished| V \% \Y, \Y, \Y, Vv
ABS: attached to other neyV \% V \% \Y, \%
dwellings

ABS: attached to existin V \Y V \% \Y, \%
dwellings

ABS: dual occupancy Vv \% \Y, \Y, \Y, Vv
ABS: materials used in flog x X X X X X
building frame, roof

construction and wall

constructiorf®

" Information from their online lodgement process

% This requirement was removed by the ABS in 2013. It appears that the ABS is only concerned with broad construction industry
statistics and not with the details of individual dwellings or the colledtiwpact of those dwellings on the nation. This could be due

to resourcing issues (i.e. not enough funds to collect and utilised all of the data that is possible) or strategy issoesofieept of

the importance of energy efficiency information).
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5. The pilot tool

This section explains the form and function of the Pilot Electronic Building Passport Tool, and discusses
some of the key findings of the test process.

5.1 The toolg description

5.1.1 Overview

The Electronic Building Passport Pilot Tool V1.1 is publicly availditgst/ebp.pittsh.com.aul The top
portion of the opening page of the tool is showrFigurel0 below.

electronic building passport Datasets Crganizations Groups About
tracking the energy efficiency journey of buildings

? EBP.pittsh.com.au

Electronic Building Passport -
Pilot Tool v1.1

FigurelO: EBP tool home page screenshot

) 4

CKAN:s open source software designed to make data accessible and was adopted as the
platform for the EBP tool. CKAN is the math used by many government data sharing websites, such as
GKS 1 dzaGNIfAFY D2@SNYYS tip:Mdata.gilaul lard Jtige @SbutrdzAusir&iand A G S
D2OSNYYSyYy(Qa 5 hitfst/dafaka.qgévdd Boknio& inforination on CKAN see
http://ckan.org/

EBP allows users to:

9 Add their organisation (as the manager of datasets related to residential buildings) as a user
1 Create dataset for individuagsidential buildings/dwellings

1 Record key information on the identification and energy performance of the building

)l

Upload and stae information on each building (i.@lans, energy assessment reports, photos and all
pieces of information discussed in tea 4)

1 Manage and update the datasetfor instance when a building moves from construction approval to
occupancy approval stage

Determine whether a dataset is for public or private viewing

Search for datasets
Users under the V1.1 tool only included thiject team members and participating councils.
However any building stakeholder can use the EBP to collect and manage building data. In addition to

councils, the tool could be used by private building certifiers, builders, architects, designdrsther
construction industry participants.
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5.1.2 Organisations and Datasets

The EBP Version 1.1 tool, as explained above, allows users to create organisations and datasets.

Organisations

The local councils that are participating in the trial are prime examples of organisations that have registered
to usethe pilot EBP tool. However there are no restrictions within the Version 1.1 tool on organisation
types. Other organisations registeredciude: a government agency the SA Department of State
Development, QUT angitt&sherry. Any organisation that wishes to lodge data relating to residential
buildings is able to register to use the EBP tool.

Datasets

The termdataset within the Electrong Building Passport tool means all the information, fikesd links
related to a single dwellinthat is entered and uploaded into the tool. Each dataset acts as the passport for
the building.

The EBP V1.1 tool does not set the amount or type of inftionaeld in datasets. Each dataset can be
createdwith minimal data entry and upload'he time taken to enter the datasets typically entered into the
V1.1 tool by participating councils was about half an hobe dnlymandatorysteps required tacreatea
data set are

DManualSy i NE 2F || o0dzZAf RAYy3dIQa I RRNBaa

2) Uploadof a single data fileor creation of a link to information held elsewhere on ttmernet. The file

for uploadcanbe a certificate, photo, reportetc in any format(i.e. a word, PDer photo). Thealternative

to uploading afilehA 8 G KS aAYLX S ONBILFGA2Yy 2F | fAy]l G2 Ay¥F2
system.

Datasets can be amended at any time, by the aligned organisation, uneleutrent version of the toogo
the ske of the dataset can increase as more information is collected.

The CKAN definition of a dataset (which is generic to the multitude of data types and uses facilitated by the
CKAN platform) can be seenFigurell below.

Further explanation of the manual entry data fields and data sources for upload is provided below.

5.1.3 Data Fields

EBP V1.1 has a fairly large number of manual data entry fields.

These fields are largely aligned with the information provided on a NatHERS universal cectificatever
page of an energy assessment report. The fields also closely correspond with the data requirements under
BASIX certification.

Y. dA f RAPEBIARSKERREAEI I NS F2f{f26SR o0& RFGF FASEtRA
| 2ya0NHzOGA 2y &adzYYlFNEQX WOySNHeée ! 4SS {eéailby@edr Wy
below shows the top of the dataset creation page.
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A / Datasets / Create Dataset

© What are datasets?

A CKAN Datasetis a
collection of data resources
(such as files), together with a
description and other
information, at a fixed URL.
Datasets are what users see Address:
when searching for data.

Building Identification

Street | eg. 113 Cimitire Street, Launceston

* URL: ebp.pittsh.com.au/dataset/<dataset>  Edit

Suburb: | suburb
State or Territory: | ACT v
Postcode: e.g 7250

Lot/DP Number: | Lot or DP Number

Council Area: | council area
Building Class: () Class 1A () Class 2
ABS Functional | 111 - Separate houses v

Class of Building:

Figurell: EBP Tool V1.1 Screen shot of Building Identification data fields

Under the pilot version of the tool, the only compulsory data field is the addmessThis allows timg@oor
users to skip the remaining manual ddtelds and move to the upload of data sources. For instance, a fast
method of entering a useful dataset is to enter the address of the homtethen upload a copy of the
NatHERS energy assment certificate (the document that contains information on the thermal
performance etc of the home). The energy assessment certificate is an example dataa sourcec
explained further below.

5.1.4 Data sources

Once a dataset has been created, users galnad any information they wish. In addition to the documents
listed in section 4, users can upload photos, audit reports, equipment manuals and so on.

Resources can be added by uploading files, or by creating links to information Rigieé.oif his ishown in
Figurel2below.
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A / Organizations / pitt&sherry / 1051A River Road / Add New Resource

@ What's a resource?
All resources
& New resource €
A resource can be any file or
link to a file containing useful

data. File: & Upload @ Link
Name:

Description:

You can use Markdown formatting here

Format:

5.2 Observations; from uploaded datasets

A comparisorwas madebetween the data set in the EBP (excluding the datasets provided by QUT) and the
documentation required by the NCC. Examination of the metadata (individual data fields) shows that:

1 Construction materials (roof, walls, floor) were well known, but approségahalf of the data sets
could not indicate roof absorpnce or roof insulation type (unspecified or unknown).

1 Ceiling and wall insulation type and R value was missing from approximately 20% of data sets (unknown
or unspecified or blank fields)

1 Glazing was generally known but was mostly described in unspecific language (e.g. single clear or single
tint). Only 4 data sets had specific U and SHGC figures entered.

1 77% of data sets had no information on number of ceiling penetrations (sealed or unsealed)
40%of data sets had no information about the hot water system (mostly QLD)
59% of data sets had no information about the lighting efficiency (mostly QLD)

These findings could indicate that this data was either missing from council documents, or was thfficult
extract from documents to enter into the metadata fields.

It must be noted though that under the V1.1 EBP tool, the inclusion of the above information is not
compulsory. Therefore it is possible that the information was not completely unavailaiiethéat the
council officers judged it was too difficult (or too time consuming) to find the requested information.

The supporting documents attached to each data set were then examined (again, removing QUT data sets).
These results are shown ifable 8, comparing lodged documents with the NCC documentation
requirements. This table shows that building plans and the associated energy certificates (as Idtiged at
beginning of the approvals process) are the most common documents submitted into the EBP V1.1 too.

There are several reasons that councils did not lodge more supporting documents. Privacy concerns, lack of
time, andthe lack of availability of el&éonic information are all factors that came into play.
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The majority of information requested via the manual data field entries is available on energy certificates

25

and BASIX certificates. Council officers mainly referred to these documents when cogphet entry
fields. Some also relied on plans. These data sources were then uploaded.

Under this trial no other documents were submitted (e.g. compliance certifications). Our conversations

with council officers indicate that they do have access to per@nd approval documentation that could
be submitted into the EBP. However in most instances the documents required under the NT&b{e8¢
that were not submited by any pilot council araot systematically collecteds part of building approvals

procesgs

Table8: Comparison of NCC document requirements and EBP dataset

Documents required by NCC Comments on documents in EBP dataset

Building and allotment plans, drawings a
specifications

55% of data sets did not contain any buildi
specific documentation. The remainder contain
fairly standard design drawings (e.g. floor plan, §
plan, elevations etc). One data set contained
floor plan only.

Air movement certification and expert sign off

None provided

Building sealing certification and expert sign off

None provided; QUT provided some air tightne
test certificates

Glazing certificate and purchase order

None provided

Hotwater system certification / documentation

None provided

Star rated energy certificate, details or tests a
calculations to prove compliance; proof

compliance with outdoor living area, impervio
roofing, ceiling fans and lightweight floorin
systems

67% of data sets had an energy certificate of s¢
sort attached e.g. NATHERS report or DT
Alternative Solutions report. These reports we
F2NJ Wra RSaA3aySRQ LI |
all had BASIX reports.

Insulation certification (AS/NZS1859.1) and
purchase order

Proof of compliance with
calculations

total R valy

None provided

Insulation of services: Insulation certification a
purchase order

None provided

Lighting energy efficiency certification ar
documentation

None provided

(Cerification that plans meet Code)

None provided

Further comparison was made between the EBP dataset and Best Practice documentation (see Table 9).

The Best Practice documentation is an amalgamation of international practices explained earlier. Only

energyefficiency related documentation has been included.
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Table9: Match between Best Practice energy efficiency documentation and EBP dataset

Best Practice documentation

Comments on documents in EBP dataset

Energy

1 Energy perforrance values Gvalue, Uvalue,
A -value) for all elements (walls, window
building envelope etg

1 Building thermal load (annual and seasol
space heating and cooling MJ)n

Energy consumption of buildingVh/yr

Share of renewable energy

Imported energykWh/m?/yr or total KWh/yr
Baseload power kW

Reduction in peak electrical energy demand

= =4 =4 =4 =4

The data sets that containednergy certificates

(e.g. NatHERSor DTS reports) containg
information about the performance values
building elements considered at th#esign stage
No documents were submitted verifying that the
values were actually installed. Each of these ¢
sets contained simulated annual and seaso
building thermal load figures, with some repof
(e.g. First Rate) containing these figures
conditioned space.

There was no documentation relating to baselq
and peak load electrical energy demand. For
few homes with solar PV or solar hot wat
installations, there was no documentatid
indicating expected % of energy provided by solg

Doamentation of planning and constructio
process

1 Constructiondrawings (as approved)
1 Inspectionreports

1 Complianceertificates
Documentation relating to operation

1 Inspectionreports

9 Additional drawings and data relating t
renovations / additions

1 Performancecertificates (EPCs etc)

Approximately half of the data sets providg
construction drawings.

No inspection reports or compliance certificat
were provided.

No operational documents were provided.

Indoor Environmental Quality

I Summer and winte
conditions(all rooms)

9 Indoorair quality
1 Lightingconditions
1 Acousticconditions

thermal comfort

Not provided.

Yarra City Sustainable Management Plan
specific properties) contains council comments &
recommendations for natural ventilation ar
daylight

Materials

9 List of materials to be used / excludedieéign
stage)

1 Completelist of materials used (constructio
stage)

1 Embodiedenergy of materials

Not provided

Yarra City Sustainable Management Plan
specific properties) includes applica
commitments regarding materials (e.g. low VO(
and recommendations for consideration of Ig
embodied energy materials

Life Cycle Aspects
1 Expectedife of building (as constructed)
1 Disassembly recycling plan for end of life

1 Compilation of cleaning, nr@enance, repair,
operation, dismantling and other costs

Not provided

Pollution and emissions

Not provided
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6. Discussiorg information barriers and EBP based solutions

Generally, information is critical to the efficient functioning of markets, and aitea applies to the market

for energy efficient buildings in Australia. However, it appears that both the demand for and the supply of
information regarding the actual energy performance of at least residential buildings in Australia is less
than optimal. The reasons for this are many and complex. This section opens with a discussion on where
information shortfalls are causing problems in the building quality system. The potential role of an
electronic building passport in addressing these problemshien texplained. Finally issues around
implementing an EBP are discussed. This section informs the recommendations offered in Section 7.

6.1 Problems under current practice

Poor consumer understanding of energy efficient homes

The NEEBP project has highlightédtt the majority of consumers (such as house buyers, renters or
owners) have limited technical knowledge with which to assess the energy efficiency features of a home.
They may have a general understanding that higher star rated houses will be assodihteniwer energy

bills. Some may understand that higher star rated houses may be more comfortable than lower star rated
ones. But the details of this are not understoQ@nd therefore notaccuratelyvaluedfrom an economic
perspective

For example mostonsumers are unlikely to understand the connection between different design or
construction features or inclusions, on the one hand, and the running costs of the house, on the other. A
related issue is that few consumers understand the scale or s@gmificof the issue. Councils report that
building owners are commonly unaware the fact that the presence or absence of these features could
mean tens of thousands of dollars of additional energy bills over the life of a dwelling, and potentially more
againin the eventual resale value of the property.

Highly visible features, such as solar panels or solar hot water, are generally viewed as positive features.
| 26 SOSNE 6AGK2dzi LIZNOKIF aSNJ dzy RSNEGFYRAYy3a 27F &dzOK
capital value of the home, even such visible features may still be undervalued.

Lack of consumer understanding of the regulatory system

Consumers appear to trust that the regulatory system is sufficient to ensure that their best interests are
protected,F YR GKSNBF2NB R2 y20 2F0Sy [jdSaiArzy (GKAA a&ae@:
where consumers accept they do not have the time, inclination or skills required for full understgrsbng

they place their faith in the system. Consumers kndwattthey are required to pay for the services of a
building certifier or surveyor, and may also be required to pay for an energy assessment for a new home or
extension (when a star rating is used as a compliance pathway). Also the initial purchasevevdtbass

to at least some documentation indicating that the building complies with various regulatory requirements
drawing on the National Construction Code and/or related Australian Standards. As a result, most
consumers believe they are paying for arattipmg quality assurance as well as compliance via this system.
Implicitly they trust that the regulatory system is effectively managing their interests, and therefore do not
perceive any need to verify that this is in fact the case, unless the housaim®entery obvious/visible
defects.

This would not be a problem if the regulatory system was operating very effectoeglgas NEEBP Phase 1
found ¢ it is not. As it stands, the consumer is taking a hasffittitude to the energy efficiency of homes

as a result of both their faith in the regulatory system and their lack of independent energy efficiency
knowledge. As a result of thig\w consumers are seeking to independently verify the energy performance
of their homes and, as a further result, comser demand for energy efficiency relatéaformation and
documentationis limited. Limited consumer demand for documentation should not be taken as evidence
that all is well, but rather as evidence that most consumers aegilipped to enforce their ow best
interests in housing energy efficiency.
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Non systematic collection and use of energy efficiency related information

We have learned during this project that some Councils are consciously reducing their collection of building
documentation, and veryefv are undertaking any independent verification of the information contained in
the documents they do collect. We recognise also that council practice varies greatly and that some
councils do undertake audits from time to time. However, our overall imppass that in most council
areas, evidence to support that actual building work matches the approved design is not being
systematically gathered.

Unclear accountability and responsibility for information collection and storage

There are several partigavolved during the building and construction approvals process. The main four
might be considered to be:

M Gouncils
1 Certifiers/inspectors from council and private organisations (building surveyors)
1 Builders
)l

Building owners.

Other parties that produce infmnation related to the likely and eventual energy efficiency of the building
include energy assessors, designers, architects, enginagds various professions and trades such as
electricians, solar installers, plumbers, insulation installers and soTdre documentation produced by
each of these parties can be critical to the ability to verify that the energy performance of houses matches
that anticipated (and regired) for the approved desigrHowever, it is unclear who exactly should be
collecting andstoring all this documentation.

In the case of councils, we heard during this project that house owners (but not always other parties) are
currently able to access building documentation held by the council upon request. In some cases this
information .g. copies of documents) is provided free of charge or sometimes for a fee. Councils
generallyregardedi KSYa St @Sa | a | WEAONINRQ 2F o0dzif RAyd R2C
needing it. However, they also expressed the view that thdyndt see it as their role to ensure that the
documentation file for any given dwelling is either complete or accurate. Therefore, if a document is held

by the council, it will generally be available, at least to the building owner, but there will lbedness if
documents are required but they are not already held by the council. In one case, we were told that a
council is no longer requiring certificates admpletion; however, if an owner/purchaser requests one,

then it will be prepared at that time.

Privacy concerns

Apart from the varying completeness of building files and access charging, the other key access issue is who
is able to receive information, or the degree of control of access. Here it appears that there are widely
differing practices btween Councils, with some providing documents only to current house owners, others

to prospective purchasers (but with current householder details redacted), and others provided essentially
universal access to all documents, without redacting data fi@lidke names and addresses) that might be
considered private or sensitive.
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For the most part, councils participating in this project expressed significant concerns regarding privacy
issues and the need to protect any information that may be considere@fe. It was noted that privacy
legislation varies considerably from state to state, but also there were examples presented of differing
interpretations and practices within the one state. Clearly the latter examples cannot be attributed to
legislativefactors. We have noted in other projects that it is commonplace for those controlling access to
documents to be more conservative, when processing requests for access, than is required by law. This is
most likely attributable to a lack of training andtdiled familiarity with legal requirements, combined with
natural risk aversion. Councils noted that redacting sensitive fields can be a very laborious and time
consuming, and therefore costly, task associated with providing access to building docuorentg&bme
expressed the view that privacy concerns could be a major barrier to an EBP system. This is discussed in
Section 6.4 below.

Weak enforcement

¢CKSNBE A& LRGSYydGAlrfte | ANBFG RSEHFE 2F AYyT2NNd A2y
that could support compliance checks. Most jurisdictions also have some inspection requirements to verify
a2YS awsSoida 2F wra O2yaidNHOGSRQ O2YLX AlFyOST | f (K
performance requirements. However in pram, it appears that there is very little emphasis on chegkin

the energy efficiencyequirements.

There is a modest amount of attention paid at the design approval stage to the energy efficiency
requirements and almost none during the construction plsasghis was noted in the Phase 1 National
Energy Efficient Buildings Project Report, and vigorously confirmed by many stakeholders consulted in the
Phase 2 projects.

Some of our council participants did confirm that some auditing of documentation/coagpléance takes
place in their jurisdiction, within their own council areas. However they reported that this activity was a
bare minimum. A few councils said they had deliberately stopped undertaking audit work both to save
money and because it was a viewasla low priority.

Council participants universally reported that there is little or no pressure from state based regulators to
ensure the accuracy and completeness of documentation relating to energy efficiency. One council
suggested they were activeRA 8 O2 dzZNF 3SR FTNRBY R2Ay3 &2 RdzS (2 WNBR

The lack of auditing and verification of building energy performance documentation means that the extent
02 6KAOK (KS o0dzZAf RAY3I WHa odaAfadQ F3INBSan adthe« (GKS
same applies to the efficiency ratings that are based on those drawings and specifications.

Product substitution

A further issue related to building efficiency documentat@and the lack of enforcement activity is that of
product substitution. In order to achieve design approval, a particular dwelling may have specific product
specification requirements, such apegific maximum tvalues for windows, or nestandard insulation
levels in walls, in order to balance out other design features and achieve an overall 6 star rating, for
example.

As detailed in the NEEBP Phase 1 Report, there are strong suggestioitsghait uncommon for such

high specification products to be substituted for cheaper and lower specification ones, with or without the
house owners knowledge, during the construction process. The effect of these substitutions on the overall
thermal perbrmance of the house and indeed of other possible unauthorised changes such as changes in
window sizes, numbers or location, inter atjaan be large. Under most building permit processes, such
changes trigger a requirement for-rating and reapprovd of the dwelling. However, this can only occur if

the changes are declared or detected.
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Participants confirmed that product substitution was common and problematic. They also confirmed that:

1 Informational systems were insufficiently robust to track gwot use. For instance a mandatory,
uniform and accredited labelling scheme that would allow builders, inspectorsoetonfirm products
against specifications does not exist

1 Inspection regimes (paper based and physical based) are not thorough enouglhowo robust
checking.

9 It is highly unrealistic to expect individual councils or private certifiers to impose tighter inspection
regimes. For the situation to improve, changes to regulation or practice notes must be made at the
level of state regulators.

[ FO1 2F WLMz t LRtAOASaAQ

There is currently a lack giolicies, at state and federal level, which are driving demand for improved
information flows. Policies with the potential to stimulate better information practices include mandatory
disclosure of residential building energgrformance; mandatory labelling and performance requirements

for building envelope elements (as is possible, but not used under GEMS legislation); consumer information
campaigns; industry skills and training campaigns.

CKS OdINNByid O2y NENMHAzOaAGKQWRSRYy Al BSLIE 28SR o0& Yy,
exacerbating poor regulatory practices. Regulation is effective and low cost when:

9 All parties understand clearly their obligations

1 Information is easily available to allow the testing of whatbbligations have been met

1 Al parties understand that testing could occur.

This does not appear to be the case under the present system of Code regulation and enforcement activity.

/| 2yadzYSNJ I gl NBySaa 2F LIS2LX SQa oasiy does Dict appekrytai & NS & (
strong enough to motivate them to ensure that regulatory authorities in fact act to protect these interests.

2SS O02dA R are GKFG Yz2ad LIS2LXS aR2y Qi 1y26 oKFG (K
or incentivigd to act to prevent poor regulatory practices.

Regulatory and market weakness in combination

It is worth exploring a particular example of how regulatory and market weaknesses combine to limit the
availability of good information on building energy effinty.

Many buyers will have an underlying assumption that a new house will have reasonable energy
performance ie. the house will be functional and comfortable with modest energy bills) thanks to the

b GA2Yy It [/ 2y adNHzO G Aadog requrRedts) Ahis BssBnNtBR will kS dyidie@ Byvarious
factors, including theilikely awareess (for example) K G | Wc¢ A4 N NBEFNAISNI (2
represent the cutting edge of energy efficiency on the market. Motivated consumers can rdiaddyer

(via the appliance energy efficiency label and/or the supporting website, energyrating.gov.au) the expected
annual energy consuntipn and operating costs of rategppliances.
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However, despite the fact that houses use many times the annual gradrg single appliance, there is no

similar transparency regarding the expected energy performance of a six star house. Firstly, consumers
would generally be unaware that the 6 star standard for housing corresponds to the Code ambition of
WYAYAYdzYy NEQOSSHWSta 2F SYSNHE& LISNF2NXIyOS oNF GKSH
example). Setting aside the fact that not all jurisdictions even apply the full 6 star standard, even in those
that do, it is practically impossible for most consumeosjidge whether a house does in fact have
reasonable energy, or even thermal, performance. Even if the householder knows that the house is rated
(as designed) at 6 stars, they will not know what annual or quarterly energy bills they should anticipate, and
therefore they will have no firm basis for knowing whether their bills are too high. Nor will they know
whether or not wall insulation or certain ceiling insulation types have been installed and fitted correctly, or
that building sealing and detailing hbsen correctly undertaken. Finally they will not know whether the
K2dzaS Wlha o0dzAfdiQ NBGFAYa | ¢ &aGFNI N GAy3 2N a2YS$S
achieves this rating, not the completed house.

Pressure testing and thermal imagi cameras could be used to investigate questions relating to thermal
integrity. However this occurs rarely at present as there is no regulatory requirement to do so and because,
as noted, consumers are unaware of the underlying issues and risks.

6.1.1 Low demand for good documentatiorprocesses and information = a public policy
concern

The broad result of all the above problems is limited demand for access to building energy efficiency
AYF2NXEGA2YE FYR fAGGES Wdza SN LsbEThia sindafon i§ Aot &y & dzN.
abstract concern, but contributes to significant public policy shortfalls:

1 Regulatory frameworks affecting new housing (amongst other building classes) and renovations are not
sufficiently robust to have confidence that theeis reasonable compliance with aspects of the National
Construction Code, including its energy performance requireniénts

9 The construction and housing market does not accurately value eperjgrmance;in fact it does not
properly value many factors inagting the overall quality of buildings. These shortcomings mean that
the market is not picking up the slack left by the weak regulatory framework. There are no strong
drivers towards compliance with some aspects of the National Construction €sdeh asenergy
performance requirements.

1 As a result, householders may be consuming more energy, and paying greater energy costs, than
expected under the regulatory regime, reducing their welfare;

Total energy consumption and greenhouse gas emissions in Augtilalie higher than expected;
The productivity of investments in energy efficiency features will be lower than anticipated;

There are likely to be negative health impacts where dwellings have poor thermal performance (limited
resistance to extremes of heand cold). A recent study in theancetfound that 6.5% deaths in mild

to hot Australia were exposuf®-cold related. In Swedeg a much colder climate; only 3.9% of
deaths were cold related. One factor behind this seemingly extraordinary resultividly \explained

by an Australian researchemany Australian homes are just glorified tent®

2 Noating that a separate NEEBP Phase 2 project is undertaking compliance audits that will assist in quantifying the extent and
frequency of norcompliance.
%0 source: Adrian Barnett, 201%5itp://theconversation.com/coldweatheris-a-biggekkiller-than-extremeheathereswhy-42252
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The importance of actually achieving compliance with NCC energy performance requirements should not
be understated. This is not a matter of red or gregpeta Consumers have a very large financial interest in
knowing that they are in fact getting the energy performance that they are paying for, in what is for most
people the largest investment they will ever make in their lives. In addition, energy pericam
requirements in building codes are amongst the very largest and mostetiestive greenhouse gas
abatement opportunities in Australia and around the world. The IPCC, for example, notes:

The development of portfolios of energy efficiency polanestheir implementation has advanced
consideably since AR4. Building codes and appliance standards, if well designed and implemented,
have been among the most environmentally and -@fgctive instruments for emission reductions
(robust evidence, higlagreement). In some developed countries they have contributed to a
stabilization of, or reduction in, total energy demand for buildings. Substantially strengthening
these codes, adopting them in further jurisdictions, and extending them to more buildihg a
appliance types, will be a key factor in reaching ambitious climate goals. [9.10, 3'6.5.3]

6.2 The role of an Electronic Building Passport system

An electronic building passport could help address many, but realistically not all, of the issues noted above.
This section reviews these opportunities in turn. By way of overview, however, we note that an EBP is
unlikely to be a stan@lone or holisticsolution to all of the above concerns. Rather, an EBP could be
considered as onef the foundation stones of a quality assurance system for housing in Austaiae 13

below shows the EBP as one of the elements of a system delivering assurance of high quality homes. An
effective quality system is juxtaposed with a version that delivers homes of varying quéligysystem
effectively operating at present.

The following sections present specific opportunities that an EBP could help to realise.

¥ 1pcc, 2014: Summary for Policymakers. In: Climate Change 2014: Mitigation of Climate Change. Contributiorgc® iopk!

to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Edenhofer, O ;NRad?igles, Y. Sokona, E.
Farahani, S. Kadner, K. Seyboth, A. Adler, I. Baum, S. Brunner, P. Eickemeier, B. Kriemann, J. Savolainen, S. &hlémer, C. v
Stechow, T. Zwickel and J.C. Minx (eds.)]. Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA
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