End-user engagement: The missing link of sustainallitiy transition

for Australian residential buildings

ABSTRACT

This paper argues that attempts to transform Alissairban environment into a sufficiently sustite
one has been misdirected. The ‘green rating tow|istry’s adherence to relevant standards and

governmental policies represent the primary meéesffecting the sustainability transition.

However, only high-profile commercial building owseseem interested in being green-rated; the actual
end-users of buildings are far less committed @ngployees ensconced in commercial buildings and
residential home occupiers). Through a systematiew of 103 journal articles published on the ¢ogfi
end-users and sustainability transition, origimadihgs are presented. The findings reveal thatt mos
residential end-users do not purchase green honaewithout their ‘buy-in,’” sustainability transitio
across Australia will continue to fail. This papdfers a critical analysis of the status-quo, idgimg

where the effort to generate a sustainable urbaincemment has been misdirected, what challenges
prevail, and why residential end-users have beenasked. In looking for a way forward that engages
end-users, the paper proposes that financial iiveenfor the purchase of low-carbon buildings nhest
introduced into the residential real-estate markat the modeling for this rebate is discusseaims of

emissions trading schemes or carbon tax.
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Sustainable cities



1. INTRODUCTION

Sustainability is a major challenge confronting 218 century, with climate change and rising energy
prices underscoring the need to seriously recongigwailing built environment practices (Chilesie

al., 2018; Tam et al., 2018). However, sustainghittsearclin the built environment, has

predominantly focused on green rating tools (Madte#l., 2019); two reasons are apparent (Doah, et a

2017; Van der Heijden, 2016). First, criteria aeeded which collectively constitute the ‘sustaitigbi

that is being sought — creating extensive discoons@hat does, and does not constitute sustaihabili
and what factors should, and should not be includedting tools (Shad et al., 2017). Second, hest b

to measure each criterion presents an emergeneprdMattoni et al., 2018). Quantitative parameters

(e.g. energy usage) lend themselves to scieniifiependently replicable) results but the means of

measuring qualitative parameters (e.g. equity dklpeng) are more contentious (Li et al., 2018ther,
2017). These two reasons have generated a plethcating tool configurations, resulting in a third
complication — which configuration should we trast use?.

Against this backdrop, a comprehensive review tdi@diterature reveals a conspicuous neglectef th
singular most important stakeholder to the whoktainability project, namely the end-user (Warren-

Myers, 2017; Zhang and El-Gohary, 2016). Evidenggyssts that residential home owners (as the

largest demographic of end-users) vis-a-vis comi@lenccupants and their employees have largely been

overlooked (Tapsuwan et al., 2018; Warren-Myem.e2018). In overlooking the concerns of resiggnt

end-users, significant opportunities for realizAgstralia’s commitment to zero carbon emissionshav

been lost (ASBEC, 2016; ClimateWorks, 2018; Rameendet al., 2019; van der Heijden, 2014, 2015).

Indeed, overall energy intensity in Australia hatyslightly improved; around 5% in the residential
sector (ASBEC, 2017). Although some research oruseds’ perspectives has been conducted, end-
users’ views have been represented as passive fwdhess; neglecting to build or buy sustainable

houses only because they are unavailable to theamtékiand Hosseini, 2018; Martek et al., 2019;

Warren-Myers et al., 2018).




This study aims at addressing these things; thas isffort to understand the role of end-users in
generating more sustainable residential buildiagsyell as what is actually being done, and catdoe,
to effect transition within Australia to a more &isable built environment. The premise is arguethfa
digest of the literature, since the evidence sulistiing the claim made here arises from the olzdemn
that most literature on sustainability transitionAiustralia fails to consider the residential erseu their

role, interests or impact (Martek et al., 2019; Slagan et al., 2018; Warren-Myers et al., 2018).

2. RESEARCH APPROACH AND METHODS

An inductive methodological approach is selectetth wie literature constituting the unit of analygike
epistemological foundation for this research issdagpon an interpretivist approach applied to that
existing body of knowledge. Following Lin (1998)ge interpretivist work combines data acquired from
the literature into systems of belief whose maméfisns reveal causal mechanisspgcific to a case.
The Scopus database is selected because of itsavige of coverage, faster indexing process and the

availability of more recent publications (Hossedhal., 2018). A wide range of interchangeable $eisn

utilized for referring to the concept of sustaireblildings and by different authors (Olubunmilet a
2016), consequently searching within Scopus comgrigveral possible combinations of this concept:
green building, sustainable building, sustainablestruction, sustainable house, green construction,
sustainable office, and sustainable property, ¥ahg . Given the study’s focus on end-users, thase
owner, user and occupant were used to limit studiésose having these terms mentioned in the atistr
title or keywords. This identified 2,442 studiesfished in a wide range of areas. To concentrate on
areas of interest, subject areas unrelated ttlie tinder investigation were excluded, resulting i
inclusion of studies only in several related fieldth 1,923 published studies: Engineering;
Environmental Science; Social Sciences; Energyirggs, Management and Accounting; Economics,
Econometrics and Finance.

The studies were further granulated for Australiadntextualize the research scope and only journal

articles were retained as these represent theinflsntial research available (Darko and Chan 6201
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Hosseini et al., 2018). The final dataset comprik@@ljournal articles (interested readers sholftt te

the Appendix to view the Scopus code utilized).

3. AUSTRALIA'S SUSTAINABILITY SCORECARD

Buildings are major sources of damage, and consumaehird of all the Earth’s resources (Doan et al.
2017), including one-sixth of all freshwater, ongater of all trees and 40% of all other materials

humans make and use (Dixit et al., 2013). 10% ofdvenergy is embodied within building materials,

with a massive 50% being consumed by building dera and maintenance (Chileshe et al., 2018).

Indeed, 80% of all green-house gases are attrileuthitectly to urban residents and their associated

affluence (Hoornweg et al., 2011) and almost hadfworld’s waste is generated in building constamct

and demolition (Udawatta et al., 201B8ustralia’s construction, maintenance and useudfiimgs

constitutes around 25 per cent of its annual cadmissions — measuring four metric tonnes annually

(van der Heijden, 2018).

In response, Australia subscribes to the Paris&é#érccords, promising to wind back carbon emission

to just 28% of 2005 levels by 2030, landing onzeb emissions by 2050 (ClimateWorks, 2016). This i

no small feat, given that Australia lacks a compredfive national strategy to meet its declaration to
become a carbon neutral economy and it has thestigiopulation growth rate in the developed world

(ABS, 2018). Residential builds are expected te fism 6 million in 1990 to over 10 million by 2020

(Saman, 2013). Sydney alone is forecast to buitj@® new houses by 2037 (Foong et al., 2017)ewhil

Melbourne is expected to grow even faster, add#yd00 houses by 2031 (Martek and Hosseini, 2018).

Consequently, Australian targets are effectivetyriost ambitious world-wide, exceeding those set by

the European Union, Japan, Canada, South Koreaa®@hithe US, pre Trump (Australian Government,

2018).
In the absence of a federal strategy, progressiig)lspearheaded by Australia’s municipal coundds

independent initiatives to address greenhouseras®ens (Foong et al., 2017; Hughes, 2017). By6201

over 80% of Australian local governments had sei eenissions targets for their operations (Beyond
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Zero Emissions, 2018). All major cities have 10@awable energy targets, with above minimum green

standards set for public buildings (Hughes, 20dB)wever, cities have limited resources at theipaisl
and even less legislative power needed to rediie sustainability aspirations. Moreover, whileinoils
represent the vanguard of Australia’s efforts, &89 of the communities they serve have been set

comparable targets, with fewer still embracing tH{@®yond Zero Emissions, 2018; Harrington, 2017).

For example, Melbourne has set a target of zeremétsions by 2020, with a 50% reduction in energy
usage for both commercial and residential buildifigssupport this goal, Melbourne city enactedfa ra
of proactive measures including: incentives foredepers to exceed minimum mandatory green ratings;
the ‘City Switch’ scheme to help businesses redunargy consumption and waste generation; the ‘1200
Buildings’ program to foster sustainable retrafitfj and the ‘Environmental Upgrade Scheme’ thatrsff

cheap financing to encourage building owners tgrgen (City of Melbourne, 2018). Melbourne will not

come close to reaching its targets; as early ag,2b#& City’s update noted:
“If the municipality of Melbourne continues on garrent trajectory,
forecasts reveal annual greenhouse gas emissitiggavi to around 7.7
million tonnes by 2020 — a 60% increase on 201Gsioms.”

(Harrington, 2017)

Australia’s other major cities (e.g. Sydney and lagie) exhibit a similar trend given that such rgéa

requires massive transformation of cities, socgetieonomies and politics (Candy et al., 2017).

Failure, however, is not an inevitability. There apme significant success stories around the wanidl
these carry lessons for Australia. Success is ptiognthe near zero carbon house agenda, as welies,
successful lobbying of stakeholders in influendimg adoption of energy saving homes, in Italy (Adbi

and Berardi, 2012), Denmark (Alberg Mosgaard e28l16), Singapore (Siva et al., 2017), and across

Europe (Ruggiero et al., 2014) can provide examfoledustralia.All thesecomparisons point to the
importance of home owners’ power, interest and amgss as critical factors in sustainability traosit

(Berardi, 2013). The construction sector is a rgent, integrated dynamic process which cannot be

simplified, and therefore, if residential end-usgosnot purchase green homes, namely, without their
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‘buy-in,” sustainability transition across Austealvill continue to fail (Martek et al., 2019), asalssed

next.

4. AUSTRALIA’S GREENING STRATEGY

Australia has a strategy of legislating minimal wlaiory codes and standards, combined with

expectations of higher levels of compliance througlintary uptake_(Berry and Marker, 2015; Mcquirk

et al., 2015; Smoleniec et al., 2017) (refer tauFégl). Energy efficiency targets were subsequently

introduced into regulations in 2005 for residendiakllings and 2006 for commercial buildings,

following UK precedents (Wilkinson, 2014). In 20@Be Green Building Fund was established as an
initiative to mitigate the perceived risk of clireathange. Its aim was to forge closer collaboration
between government, business and industry in anteff reduce energy consumption and greenhouse
gas emissions in commercial buildings (Siew, 20AByuably, the most significant artefact to emerge
out of the ensuing discourse was the ‘green ratisigguments.’ Their emergence began in the UK, in
1990, with the Building Research Establishment Emrental Assessment Method (BREEAM).
BREEAM considers a building’s whole lifecycle (dg@si construction, operation and refurbishment) and
measures environmental performance across eigétiar({i.e., land use, transportation, materiaigrgy,
water, waste, pollution and management). BREEAMai@s in some 75 countries and accounts for 80%

of green certifications issued in Europe — some@8Dbuildings (BREEAM, 2018; Doan et al., 2017).

Similarly, Leadership in Energy and Environmentakign (LEED) was developed in the US,
dominating the market there and operating acro8oiler countries. It measures six performance
criteria, namely: site, materials, energy, watespurces and internal environment (LEED, 2018). The
Comprehensive Assessment System for Built Envirarir&éficiency (CASBEE) is a Japanese rating
tool variant. CASBEE differs from the other tookchuse rather than impute credits for positiveoasti
taken across measured criteria, it assesses thdativa impact of positive improvements of a builglis

internal environment against any consequential thegeepercussions on the building’s contextual

surroundings (CASBEE, 2018).



The Green Building Council of Australia (GBCA) lamed Green Star, in 2003 (van der Heijden, 2018)

as a voluntary design rating tool that relies ugristing regulations (Xia et al., 2013). To itsdite
Green Star has deliberately sought to be adasieking to assess a range factors (management,
environment quality, energy, transport, water, malig land use, emissions and innovation) as agll
tailoring its instrument according to building usdge., office, educational, health and multi-unit

residential) (lyer-Raniga et al., 2014). In 2023ad close to 400 projects but as of March 2Qli&d

over 1,700 thus, demonstrating increasing inténette scheme (GBCA, 2018). NABERS, a
performance rating tool, was launched in 1998 iMN&nd in 2005 it became a nationwide voluntary

instrument to measure resource consumption ofiegisuildings (lyer-Raniga et al., 2014). As a

consequence of the Building Energy Efficiency Disdre Act, 2010, a NABERS energy certificate is
needed for office buildings beyond a certain sizenwo specified level of certification is mandatory
NABERS has a relatively high participation rat@se to 77 per cent, in energy labelling of office

buildings (van der Heijden, 2018).

<<lInsert Figure 1 Here>>

Figure 1. Major sustainability/green rating systewish parallel trends in Australia (source: aus)or

Green Star and NABERS are Australia’s most widelgditools (Mao et al., 2009) because they provide

a better fit to Australian conditions vis-a-vis BREM (Bondareva, 2008). Even so, BASIX, EMGB,

NABERS, AccuRate and NatHERS represent furthengatol permutations tailored to Australia (lyer-

Raniga et al., 2014). Other variants also exish&scGreen Star NZ (New Zealand) which evolved in

2007 out of the 2003 Australian parent (Doan et28l17; Mao et al., 2009). Elsewhere, BEPAC inctude
30 criteria in its complement of measures, whileTe@& has 120 (Ding, 2008).

The upsurge of the green rating tool and proliferadf over 600 rating tool sub-species has its own
consequences (Vierra, 2016). From one perspettigehunt for a transition to sustainable buildihgs

metamorphized into even more elaborate and soghiiet sustainability assessment systems that



transcend the rating tool itself; a discussion bioh is beyond the scope of this paper, but indudelue

chain assessment (Hall, 2014), whole of life-cyiigelligent buildings (Ghaffarianhosseini et 2016),

optimized modeling, resource efficiency (Ness ambx2017), cooperative incentivization (Wu et al.,

2017) and zero energy design (Li et al., 2018)ufeéid. presents a schematic of the landscape afigree

rating tools in Australia.

5. THE LIMITS OF SUSTAINABILITY RATING TOOLS

Due to the limitation of mandatory requirementg Ibuilding codes (c.f.Van der Heijden, 2016), mtin

tools remain prime-movers in the push to curb emvitental greenhouse gas emissions, improve energy

efficiency, and deliver broader sustainability ai}es such as social justice (Martek et al., 2044h

der Heijden, 2016). Rating tools are the most reizadple mechanism by which to appraise a building’s

‘greenness’ (van der Heijden, 2015). Some toolsutale a quantified metric for the criteria they

measure; others, like Australia’s Green Star, beaii ‘star rating;’ with a six stars building being

considered the most environmentally friendly (DiB@08; Doan et al., 2017). These scoring systems

provide a language for ranking and comparing bogdi By tapping into the competitive urge of
corporations to ‘virtue signal’ and out star eatieo, rating tools aim at influencing the resttd tharket

to incorporate green into standard practice (Baadnr2008; van der Heijden, 2014). Several drandack

with sustainability rating tools though were apdbscribed by Marjaba and Chidiac (2016): “These

certification systems have yet to produce methes are repeatable, reproducible and a true rafteof
building performance.”
Rather than establishing a definitive benchmarlcamparing one building to another, rating toolgeha

themselves become the object of comparison (Zu&zhad, 2014). None of the green rating tools

developed are wholly mandated by government arkire@eket-place acceptance (Doan et al., 2017;

Vierra, 2016), that is, vying for endorsement aattgnage from the very entities they propose to

regulate. Herein lies a critical weakness of thimgasystem - it is voluntary and unregulated.



Currently, tools remain a work-in-progress, witlyiders continually updating their product in resge
to market development and criticism; whilstipso such is necessary, it does signal to users that the

validity of rating tools remains an unresolved andtested matter (van der Heijden, 2018). A study b

Hatvani-Kovacs et al. (2018) found that NatHERS$h@ & star rated homes in Sydney and Adelaide

actually underperformed traditional non-star rdtethes and fueled public condemnation on the
credibility of rating systems (Sutton, 2018). Indeeecent academic work on rating tools has beenadlv

more negative than positive (Martek and Hosse®l,82 Van der Heijden, 2016).

The integrity of the claims has therefore, has lperstioned_(Martek and Hosseini, 2018; Zuo andZha
2014). The criteria measured also carries subjégtive., ratings accrue according to the totalreca

building reaches across the measured categoriem(Etaal., 2017). It is not merely that the criador

each tool are different, or that they are diffelenieighted, but that collecting points is easieder some

categories than others (Xia et al., 2013; Zuo.e28M18). For example, just having a Green Star

accredited professional on the building managensamh wins points. Consequently, it comes as no
surprise that this criterion is the most commonipeaded, with 94% of Green Star rated buildings

claiming this achievement (Doan et al., 2017). lkeninore, the cosmetic gesture of just installiraydle

parking racks outside a building wins points. Hoareyoints for innovation are the criterion leafsto
claimed, at 35% of rated building; notwithstandihg fact that innovation is the backbone of progres

(Xia et al., 2013). Zuo et al. (2018) identifiectlof 264 Green Star rated buildings studied, 4686

were awarded the top tier of six stars (and inriomavas essential to achieving that rating). The
categories of energy and emissions figured in $itag-rated buildings, while in achieving four stars
buildings scored their points predominantly actbgscategories of management, transport, water and

materials (Zuo et al., 2018; Zuo and Zhao, 201dj.Iéwer star accredited green buildings, the

impression is that they may not actually be contiityg significantly to improving urban sustainatyilat
all. At worst, they may be manifestations of ‘gr@@shing’ — the pretense of appearing to be

environmentally compliant (Martek and Hosseini, 801




Matters are further complicated by the fact thaheating tool carries its own unique list of itearsd the
measurement of these are inconsistent. Most remegsurements sourced from building documentation
not measurements obtained from the building’s dgtedormance (Luther, 2017). For example, an urban
master-plan, assessed at the design stage, wotpdeokictive.” Assessment of the operational
performance of a building, say 12 months after céagsimning, would be ‘measured.’ In contrast, tools
such as LEED ND operate by providing ‘prescriptigeicesses to be followed. Real-time performance-
based measures are the most reliable and in teatd;epreferred. But they are initiated after thet f

have less bearing on sustainability consequergigkibns, and require significant resources ariddgda
personnel to undertake the measurement. While amrarate, they are more expensive and less helpful
in shaping sustainability outcomes (He et al., 20$8me tools advise on what actions are needed to
achieve sustainable outcomes, while others meaghether those outcomes are achieved but no tool
does both (CRC, 2018).

Indeed, the environmental impact of buildings, sseased by sustainability rating tools remains risice

(Martek et al., 2018; Papajohn et al., 2017). Tah Z2ng (2013) argue that the plethora of rating

instruments, with their varied range of criteriepmresents an admission that a building’s impachupe
planet is largely unknown, concluding “there isaomsistent environmental information available in
today’s marketplace.” If buildings are to be sushile, a whole life-cycle perspective of materials

needed (e.g. manufacture through to demolitionrangcling) (Chileshe et al., 2018). Implicated higre

the possibility that actions undertaken to impreustainability outcomes at one point in the vah&irc

come at the cost of adversely impacting other gdmthe chain_(Hosseini et al., 2017). For example

while a better thermal envelope may yield operai@mergy-saving benefits to a building, this comes
the cost of additional embodied energy in the wadterial, insulation and double glazing (Crawford e

al., 2015). Similarly, Mulvaney (2013) contendsttiwaile solar panels offer free energy, they araviye

in embodied energy, and are replete with rare-edetments that pose a considerable environmental

hazard at time of disposal.
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6. ENHANCING SUSTAINABILITY TRANSITION: CRITICAL SUCCE SS

FACTORS

An effective rating tool requires more than judisbof sustainability criteria and a means of mesmg)

them (Love et al., 2012) — and this is where gowvemmt can assist (Love et al., 2012; Olubunmi et al.

2016). Distilling the recommendations_of Berardi13), Sulivan et al. (2014), Gil and Durante (2011)

Becker (2004), and Chan et al. (2017), at a minintherkey attributes of a robust rating tool would

entail:

» Holistic vision of the built environment;

» National and local synergies with internationalealiyes;

e Clear articulation of what constitutes sustaingjpdind environmental themes;

* Transparent metrics, measurement methods and &valaateria;

» A framework for integrating value chain inputs itémgeted outcomes;

» Effective transitioning of existing industry stamnds.to new paradigms;

» Capacity to refine goals, processes and technadgiresponse to developments; and

« Critically, strong ability to communicate with s&tolders and achieve community buy-in
Moreover, the impediments to effective uptake efistainability culture within the Australian
construction industry have also been examined eweht that these involve more than just tweakimg th

rating tools (Love et al., 2012; Mcquirk et al. 180 van der Heijden, 2015). The comprehensive grk

Harrington (2017), in tracking the sliding failusé Australia’s national sustainability agenda tinga

marketplace traction, proposes through its BesttleePolicy Framework, a set of remedial solutions
Recommendations are three pronged, targeting meaggetation, financial incentives and what it

describes as ‘behavior change’ programs (Harrind26t7; Olubunmi et al., 2016).

Financial incentives should offer both ‘carrot atidk’: grants for building sustainability renowatis,
loan concessions for adopting innovations and taaks for producer subsidies, along with ‘feebates.

(Mcquirk et al., 2015) Disincentives for resistisgstainable practices would come in the form dbcar
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taxes and emission trading levies (Olubunmi e28)16; van der Heijden, 2013). On the third front,

Harrington (2017) recommendations for communityagyggnent are far more vague; voluntary standards,

commitment programs and engagement informatiorstool

Indeed, a comprehensive review of articles pubtistrethe sustainability challenges facing the built
environment reveal two striking points. First, oaljew broach the topic of end-user engagement but
second, a humber of articles make clear that |askatieholder participation remains the single gr&a
impediment to gaining better sustainability outcemevithout community buy-in, sustainability rermsin

a fringe movement (ASBEC, 2017; Becker, 2004; Ha¢kiand Belloni, 2011; Sulivan et al., 2014; van

der Heijden, 2015; Zuo and Zhao, 2014).

7. END-USERS AND SUSTAINABILITY TRANSITION

The current state of sustainability transition insfralia, points towards the pivotal role of endwss

First, Hoffman and Hen (2008) proffer that susthility in the built environment is “predicated on

encompassing strategies, techniques, and constymtbducts that are less resource-intensive or
pollution producing than regular construction.” Sheecond, if meaningful ‘greening’ of the urban
environment is to occur, it must be undertaken waitivhole-of-life-cycle’ approach (Chileshe et al.,

2018; Tam and Zeng, 2013), adopting newer, leameoyative methods such as prefabrication

(Arashpour et al., 2018; Doan et al., 2017), andtroacur at an industry level in order to fostezaed

knowledge acquisition while overcoming entrenchagidtical and regulatory barriers (Marjaba and

Chidiac, 2016).

But most importantly, the people involved who ao¢ @arning a living from the green agenda, or golic

wonks lobbying their cause, must be convinced (fage et al., 2011; Centre for Liveability Real Esta

2018; Martek et al., 2018; van der Heijden, 20T8f earlier builders and owners are involved in a

project, the better the sustainability outcomesriiage et al., 2011). But the reasons for not ggiregn

are compelling: 1) higher costs for green buildimaterials; 2) complicated approvals processes; 3)

greater risks in utilizing uncertain green techgads and processes; 4) uncharted legal and camtact
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issues; 5) lack of relevant expertise amongst suibractors; 6) lengthier time periods to completimmd

7) insufficient return on green investment (Darkad &han, 2016h; Productivity Commission, 2013;

Sandy, 2011; Tam and Zeng, 2013; Wilson and Ta@fGf). In total, 25 detractors preventing building

owners from adopting green construction have béemtified (Gan et al., 2015). In a study_ by Sheal et
(2010), of 87 projects which measured the ‘triphttdim line’ outcomes of economy, environment and
equity across 35 sub-categories, economic prienitiere found to far outweigh the other two. Indeed,
even where developers are aware that energy astsecreduced by 26% in adopting a green building
solution, the perceived risks and higher upfroste@rove enough of a disincentive for them to ska

conventional ‘non-green’ building solution (Shiadt, 2016).

7.1.End-user perceptions of green buildings

More alienated from the green-building agenda timrernment, developers and builders, are the
building occupiers themselves (ASBEC, 2017). Thid,sevidence shows that buildings designed with
users in mind achieve better sustainability outcarttean when designing to win high star ratings

(Armitage et al., 2011; Centre for Liveability Rézdtate, 2018). The psychological, healing andasoci

benefits are similarly well documented: shorteystia hospitals, improved health, less on-the-jobss,

greater productivity (Wells, 2000), self-disciplifieaylor et al., 2002), improved powers of concatibn

(Ottosson and Grahn, 2005) and overall improveddhvaow happiness (Hartig et al., 2007). Moreover,

green features improve the capital value of pragerhaving trees adds up to US$1.1 million to prop
prices in the US (Thomas, 2010), and as much asiB68ase of property prices in Australia (Gonzalez

2007). In a case-study of a retirement village, Zual. (2014) showed numerous benefits associgitbd

a greener building such as safety and securitysgfebsurroundings, a site layout conducive to fpasi
community interactions and enhanced independertewality of life.
These observations are in contrast with resulteeaet when specifically designing buildings for gme

ratings. For example, Ravindu et al. (2015) coretliet occupancy evaluation of a LEED platinum

certified factory and revealed that thermal comfeentilation, and ability to control environmengre
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all less satisfactory than in comparable convealitercilities. Similarly, Paul and Taylor (2008),

conducted a post-occupancy evaluation of a RAIArdwanning campus building in Australia and
reported that users perceived limited benefit imteof comfort, ventilation, humidity, acousticsemen
aesthetics. Several studies on targeted phenomsucimas glare and heat stress, reveal that gaesh r

buildings are poorly appraised by users (Hatvanidés et al., 2018; Hirning et al., 2013); research

studies that consider a basket of criteria alseakthat green rated buildings were poorly evatliate

occupants_(Gou et al., 2013), or at best, revaalictng perceptions among stakeholders (Armitage

al., 2011; Shi et al., 2016).
The findings from Australia concur with researcinaacted in other countries. In a study conducted in
Toronto, Canada (involving 165 occupants of fouECEGold certified buildings), occupants felt thia¢ t

buildings did not perform as promised by the rati@grgolewski, 2014). A similar study conducted in

Shenzhen, China (involving 182 occupants) of a slaee& green building development revealed similar
disappointment (Lau, 2013). A Swedish study (inir@\v2,113 occupants of sixteen office buildings)
found that people were neither more satisfied norenproductive in green commercial buildings (Freig
et al., 2013), while another Swedish study of msiidl housing that collected the perceptions af 47
people, also confirmed that there was no statidgdifi@rence in the satisfaction experienced betwee

green and conventional dwellings (Zalejska-Jonsg0h4). Indeed, studies that did reveal higher

satisfaction in green buildings, the effect workaifickly after people moved in.

7.2.End-users perceptions versus analysis: The coatliction

As discussed, the discourse reveals contradichiehgeen research that claims strong benefits and
research that is far more ambivalent. First, penforce expectations may be misleadingly reported as
equivalent to experienced outcomes. There is eviémat suggests occupants’ expectations of

sustainable building outcomes are not borne olitvby experience. The study by Jailani et al. (9045

tenant perceptions of green office buildings in bbeirne, found that across all five parameters

investigated (design and flexibility, lighting aadoustics, HVAC systems, equipment and maintenance
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and, thermal comfort and air quality) none of thitial performance expectations were realized & th
final delivered building. Moreover, the gap betweapectation and realized performance was hardly
different between 4, 5, or 6 star rated buildings.

Second, and perhaps more importantly, corporatepaccupiers tend to inflate the perceived benefits

their green-accredited buildings far in excesefrtown employees’ estimations (Armitage et 012,

Xia et al., 2018). This inconsistency only comefghbt when the building occupants (not owners)taee

subjects of the investigation. For example, theoBry Council of Australia predicts productivityrigdits

of up to 10% accrue to green buildings (Properturied of Australia, 2001). Given that salaries
(particularly in services industries) can accowntas much as 90% of corporate costs (Armitagé et a

2011), this translates, in a US study, to an estichelS$55 (2003 dollars) saving pér(Kats, 2003).

However, it is also argued that “there is no cefinition of productivity in the office environmgh

(Mallawaarachchi et al., 2017) while, actually measy non-manufacturing productivity has proven to

be highly problematic (Leaman and Bordass, 2001).

The open plan office represents the most notorsasnple of this. The open office has been widely
peddled as the most conducive work environmentfaeditates teamwork, communication, collegiality
and equity outcomes; it improves thermal, lightimgl air quality conditions, is highly adaptable and
raises productivity. The claim is so universallgeguted that it is now an unchallenged office design
paradigm — despite extensive anecdotal evidenoe Workers to the contrary (Sander, 2018). A recent
study by Sander (2018) uniquely examines the ifene the employees’ perspective, concluding that
employees spent 73% less time in face-to faceaatiens, while email use shot up 67% (c.f.Shafaghat
al. (2015)).

Kato et al. (2009) and Armitage et al. (2011) mtdeedistinction between employer and employee

perspectives clear - managers and workers from@ieen Star rated building, located in major cities
around Australia, were surveyed. Management regpohnigt their buildings enhanced employee retention,
increased productivity and increased competitiveaathge. Workers reported differently; noise levels
were high, privacy low, fatigue and lethargy comiplace and satisfaction was poor. Only 51% agreed
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that their office enhanced productivity. Ironicaltiie greatest advantage reported by employees of
occupying a ‘green building’ was boosted reputatioputed by company visitors (Kato et al., 2009). T

guote_Gou and Xie (2017): “It is becoming incregbirevident that focusing on getting more points fo

‘doing less harm’ as encouraged by current greddibg tools, will not necessarily produce design
solutions that support and strengthen the humanmreaiystem.” End-users, even in the corporate and

commercial sector, remain skeptical of green ratids (DECC NSW, 2014). However, people are

increasingly aware of the expectation that govemtraad corporations will make good to clean up the

urban environment and make it livable, for this &utdre generations (Mapes and Wolch, 2011).

7.3.End-users and green marketing

Motivational drivers to adopt green buildings arerexcomplex than suggested by the parameters

measured by rating tools (Hakkinen and Belloni,2@lubunmi et al., 2016). In other words, green
buildings are not pursued because building ownerst Wnproved performance across a range of
measures; they want the endorsement imputed by ga¢ieg tools, along with any accompanying

accolades (Sandy, 2011; Wilson and Tagaza, 200&higekun et al. (2017) noted internal external

drivers to ‘go green’ are internal or external, véhexternal drivers include financial incentivesian
government regulation. That said, internal drivames stronger, with ‘enhanced reputation’ key among

them (Olanipekun et al., 2017; Xia et al., 2018)alstudy by Li et al. (2013), twenty-four academic

building projects for Australian universities wéngestigated in an effort to understand why thegseh

to invest in green facilities. Four factors werérasted from 354 considerations: 1) functional reed
fulfillment; 2) environmental considerations; 3)dinces; and 4) reputation and publicity. Of th&&8,

(or 45%) related to enhancing reputation; outraglawen meeting specific needs. Media releases that
accompany these buildings are brazenly self-congtatry. For example: the Bond University Mirvac
buildings is known as the first Australian univéygiuilding to attain 6 Star ‘World Leadership’ tsta

from the GBCA (Bond University, 2011). In a study @accupant satisfaction of the Mirvac facilities by

Leaman and Bordass (2007), 85 users were interdieavel an interesting anomaly arose. Both resident
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and transient users acknowledged overall satistaetith the building, however when questioned on
specifics (such as lighting, noise and temperatuespondents registered performance problems.

Leaman and Bordass (20(®sits an interesting explanation for this disaregy, suggesting that the

occupants of green buildings become more tolerftttedr buildings’ shortcomings. Indeed, the
performance ‘forgiveness index’ for the Mirvac lolinlg was assessed as within the 85% percentild (Bes

and Purdey, 2012).

Understanding that rating tools are largely a caafgomarketing instrument helps explain why private

citizens are not enamored by green ratings (MatekHosseini, 2018; van der Heijden, 2014, 2018). F

them, genuine cost-benefits of going green remagedain and they have no need of ‘virtue branding.
The costs of building a sustainable, green comphaiiding have been reported to be between 10% and

30% over the cost of traditional construction meth{Ang and Wilkinson, 2008). This reemphasizes the

point that there are additional costs, and thadlmsts are uncertain (Onuoha et al., 2018). Mereo

the lengthy approvals period and additional riséseul, detract further (Darko and Chan, 2016b) given

that the bargaining power of price-driven residargnd-users remains poor, it falls to government t

offer leadership_(Olubunmi et al., 2016). Perhduasltest positive example is the introduction of BAS

(residential sustainability index, which has beeandatory in NSW since 2004), with accompanying
incentives schemes for end-users (Ding, 2013).obigh a survey revealed that half the respondents
found the BASIX tool and its accompanying websitesparticularly accessible, from a ‘glass-half:ful
perspective, half did (Ding, 2010). In time, indystill engage further with better familiarity and
industry practice innovations, while end-usersexgected to grow more sympathetic (Centre for

Liveability Real Estate, 2018).

7.4.End-users: Analysis of expectations

Expectations and requirements of ordinary end-usens sustainable buildings are high on the agémda

sustainability transition research (Altmann, 20Ambrose, 2015). Oddly, while being the largest

building user market segment, scant research siralia has focused on what ordinary people wamhfr
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their buildings (Tapsuwan et al., 2018). One argursaggests that because Australia has the highest

energy costs in the world, a green rated housedimeildesired because it indicates lower energyeusag

(Centre for Liveability Real Estate, 2018). Thatisaome-owners have a greater incentive to invest

green energy-saving modifications, and while lardalo not (given that energy savings would be

passed on to their tenants (Gabriel and Watsor2)20iome-owner households have been shown to

expend 13% more for energy than home renters, when prices are controlled for income, dwelling

type, climate and household size (Gabriel et 8102

Case study research by Tapsuwan et al. (2018) feiirekpectations of residents of a sustainable

neighborhood: 1) economic growth; 2) health of hbrhood; 3) social amenities; 4) community; 5)
safety; and 6) connectedness (accessibility). xamining the sub-categories within each factorstmo

are not considered by major green-rating toolgrgaed by Martek and Hosseini (2018). For example,

‘low crime rate,” was an extremely high priorityand included within the Brundtland Commission
Report on sustainability. Similarly, requirements ‘ffood roads’ and ‘good public transport’ are the
preserve of government and planning, while ‘emplegtropportunities’ and ‘better retail services’ are

economic outcome. Moreover, priorities highlighbgdcitizens, are not part of any of the myriad

sustainability policy strategies that governmentehpgroduced_(van der Heijden, 2018). Regards witeat t
current sustainability project should be deliveriadhe nation, it appears that government angbtitic

are talking somewhat past one another, as argugdrbder Heijden (2018) and Tapsuwan et al. (2018).

8. ENGAGING END-USERS: THE WAY FORWARD

Akin to other ‘politically correct’ issues, sustalrility is ubiquitous within extant literature asdldom

rejected (Martek et al., 2018). Despite the monuaiexffort and widespread consensus as to the vadrth

this objective, the Australian building industrystraade little progress (Saman, 2013; van der Heijde

2018). Australia will not come close to achievitgyfParis Climate Accord agreements (Harrington7201

Hughes, 2017; Martek et al., 2019) because of tiseaken assumption that the domestic end-usenis ‘o

board’ with the zero-emissions agenda (van derddaij 2014, 2018). To answer that home owners are
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not buying sustainable homes because there aretadngy, generates a cycle of recrimination (réfer
Figure 2).
<<Insert Figure 2 Here>>

Figure 2. The ‘Cycle of Blame,’ describing why sisable buildings are not being built (source: aedp
from Meyers et al. (2008))

Belatedly, government has diagnosed the sourcessistance to sustainability adoption, noted in
research as ‘drivers and barriers,” and consequdatlised remedial solutions, typically identifiasl

push and pull (carrot and stick) measures avaitabieem (Olubunmi et al., 2016; van der Heijden,

2013). These were the policy platforms of regulaidinancial interventions and communication

(behavioral change mechanisms) — refer to Figure 3.

<<lInsert Figure 3 Here>>

Figure 3. The traditional sustainability paradigsnyrce: authors)

Indeed, the Achilles heel of the drive to imbedtaunability practices within the urban fabric isth
‘green values’ remain an elitist ideal and do msionate with the broader community (Onuoha et al.,

2018; van der Heijden, 2018). Ordinary citizens'tlonderstand them, don't see that they deliver

worthwhile benefits, or just don’t care — otheropities being far more important (van der Heijd2d13,

2014, 2018). Thus, the paradigm should shift frgovernment seeks to attract industry engagememt int
the sustainability project,’ to ‘residential endeusnotivations to shift to sustainable housing ningst
triggered with appropriate catalysts.’

The motivators driving ordinary citizens to adopstainable housing break down into four thematic
groups: 1) economics — the possibility that a gtegiding may extract higher rents or exact a highe
resale price; 2) fashion — akin to the virtue sigrggof corporations, in which wealthier individsalaunt
the trend through indulgent real-estate; 3) altnuiswhere people take comfort in ‘doing good;’ @nd

quality of life — where buildings offer a bettevitig experience, rather than sustainabitiéy se (ASBEC,
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2017; Centre for Liveability Real Estate, 2018; @lomi et al., 2016; van der Heijden, 2013; Xialet a

2018).
Though there is still no consensus on the degrédlaénce of various incentives for green building

monetary imperative remains most influential (Cétile et al., 2018; Olubunmi et al., 2016; van der

Heijden, 2013). The rather ingenious recommenddtiahemerges from this observation is that if
economic incentives are a key to engineering suaidity adoption, then this should also be appted
housing. Rather than relying on the carbon taxwissions trading, a financial incentive should be

introduced into the mortgage market (van der Heij@913). Since housing affordability remains the

main impediment to buying homes, with cost consitiens the driving force in residential purchases

(Tapsuwan et al., 2018), government should makaisiable housing more affordable than traditional

housing. This means mortgage relief, rebate cormessr tax breaks, similar to incentives offered t
first-home-buyers (refer to Figure 4).

<<Insert Figure 4 Here>>

Figure 4. An alternate sustainability paradigm (seuauthors)

Currently, governments across various states afffirst-home buyers’ scheme. Shaping policy aroand
discounted mortgage rate initiative for purchadesustainability compliant properties can be aedffe
measure to engage residential sector end-usersndtieling for this rebate could be based on current
emissions trading schemes (ETSs) or carbon tax (GW¥re are 17 ETSs operating in 34 countries
around the world, while 17 countries collect a oarbax. ETSs cover 4,280 MtG&missions (71%)
while CTs cover 1,778 MtC{emissions (29%), annually. Overall, national déffdo price carbon into
the economy appear to be generating desired positfects, including changes of behavior in
commercial practices. Here then lies a clue, botthings stand out.

Firstly, while the built environment remains by the biggest contributor to greenhouse gas emission

this is not a sector specifically targeted in EFTE€® schemes. Secondly, these schemes place emphasi
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on the initial stages of the manufacturing valuaichwhere component elements are disaggregated, and
calculations are easier to make. If, on the otteitlding rating systems could be further refined to
generate a reliable ‘emissions over life-cycletoddtion, then buildings able to demonstrate pemnforce
levels above a set mandated threshold, should de slgible for the equivalent carbon rebate.

An initiative of this sort would offer a clear fineial incentive to home-buyers. And with their pgu
interest, the whole residential construction madcaetid be expected to realign to genuinely focus on

sustainability, and work towards government’s PAdsord promises.

9. REORGANIZING THE BUILDING SECTOR

Policy making for promoting sustainability traneitiwithin the Australian building industry has been
based on the hypothesis that various incentiveasstimulate demand for green buildings will work
bottom up to shake the market (its suppliers, leunicind developers) into generating innovations tha

deliver supply (van der Heijden, 2018). The examplieshowcase green iconic buildings have trickled

down to find greater embrace amongst a wide baseramercial buildings. The presumption is that this
trickle-down effect will continue to the resident@ctor and see domestic home buyers and rerteps a
greener buildings. Drawing upon a comprehensiveeveof sustainability transition literature in
Australia, and using an end-user oriented lensindigequacy of this assumption — and wider politica
expectation — is exposed. At a minimum, the uptdlgreen properties within the Australian residanti
sector is inadequate to achieve Australia’s intissnal commitments and national targets for zerbea
emissions. The main weakness lies in the insuffijeof the current array of motivators to genethée
necessary critical mass within the residential homaeket to produce sufficient momentum for a ‘green
transition.’” Certainly, a transition is occurringcacan be expected to gain significant positiveoues,
but it would appear not in the time frame promibgdjovernment.

It must be stated that this finding is not a vglidgment of the aims, methods, or capabilitiehef t

parties involved. Setting an extreme target, asbbas done with regards to Australia’s carbon enniss
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ambitions, is itself a mechanism for achieving éreged results, even when achieving those refulys
was never a viable possibility.

A summary of what the current peer-reviewed litgmtreveals, as major themes to be considered in
reorganizing the building sector, is restated here:

» Buildings are a major source of environmental dasreayl green-house gas emissions, of which
residential buildings constitute the greater paortio

» Australia has set itself aggressive carbon emidsiayets, with a commitment to net zero
emissions by 2050.

» Current performance in Australia indicates thesgets will not be met.

» Green rating tools regimes have arisen in resptungbal emissions concerns, are the primary
mechanism by which ‘greenness’ of building is assdsand in Australia the regime is mostly
represented by locally developed instruments: G&anand NABERS.

» Despite the positive contributions and on-goingletion of the Australian rating instruments,
insufficiencies have been noted by a humber ofarebers.

» Notable among the deficiencies is the quality ofiemment performance discrepancy of green
buildings as reported by building procurers andt thecupants.

» Another notable barrier to ‘greening’ buildingghe enduring (though diminishing) negative cost
benefit payoff.

» The extra cost of going green, the limited avaligbof affordable green housing alternatives,
and the limited understanding and/or acceptantieeobenefits of going green, present as an
impediment to adoption by the residential market.

» Apart from affordability, in choosing homes, resitlal home-owners/renters prioritize, access to
jobs, transport, schools, facilities, low crime. eteer narrowly defined ‘green’ concerns. This
creates a dislocation between strictly zero-cadreen objectives, and the economic, social and

cultural objectives also encompassed by sustaihghbiiore broadly defined.
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» Governmental incentives have been three-pronggdlatory, financial and educational. While
achieving some good results, the inertia has bigmifisant.

» A cycle of blame exists between building occupieosistructors, developers, investors, and
indeed government, as to who should take the leadlblocking further impediments.

» It would appear that any further progress in inisizing the residential market to achieve greater
‘green’ uptake will involve greater financial inderes: support for industry innovation, as well

as rebates, preferred loans, tax concessionse dik#h for home-buyers.

10. CONCLUSION

As a point of departure from previous studies caetel, this study gives priority to the residentiarket
in Australia that has remained under-representdioeititerature even though it represents a majar gif
Australia’s building industry. The key contributiofithis study is providing an updated picturetef t
landscape of research on end-users ofdbiglential market, their role, interests, and iotpaFindings
provide insight into potential avenues for enhag@nd-users’ demand, in orderdve and put pressure
on the supply side of the housing market to prowidee sustainable housing. The study suggests that
through competition generated by demand-side imaiign, government can expect better results in
securing urban sustainability, and into the untedlctiomain of residential sector. The study alsodsta
out among similar works on the topic, given thabitends the end-users debate beyond the importance
and influence argument; this study moves to theepohaking domain through formulating guidelines
and outlining a proposal for applying the greerding incentives for first-home-buyers, as an iratibxe
consideration that directly links end-user prop@iychase priorities with government’s sustaingpili
objectives. Moreover, it is economically rationathuse it would neutralize the incentive to transfe
present costs of emissions to future generations.

Despite the contributions above, and prior to dnavany conclusion, it is pertinent to acknowledge
several limitations. First, the chosen researchiaggt, in focusing on the Australian context, Igrtite

transferability of the findings to other contex@nsequently, research findings are to be treattd w
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moderatum generalisations (see Payne and Williams (2005)). Second, dueg@dnceptual nature of the

study, suggestions and recommendations shouldlioated and tested in future studies and using
empirical data.

Finally, major questions remain unanswered: howldithis work, what level of rebate — for whom, for
what and is it possible for government to work wity banks and legislate a mortgage rebate. There a
precedents that offer instructive models that mihfollowed but these questions call for a furtfires-

grained investigation that would be the subjed @llow-up study to this review.
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Highlights

Attempts to transform Australia’s urban environmerib a sufficiently sustainable
one has failed in generating desirable outcomes.

A systematic review of 103 journal articles is coatgd on the topic of end-users and
sustainability transition.

Residential end-users do not purchase green homeéswahout their ‘buy-in,
sustainability transition across Australia will ¢tioiie to fail.

Financial incentives for the purchase of low-carbardings must be introduced into
the residential real-estate market.

The modeling for the rebate is discussed in teringnussions trading schemes or

carbon tax.
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