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ABSTRACT

The use of assessment and rating tools by desagmstés increasing. In a parallel development,
demonstration projects aimed at improving sustailitghin building are being increasingly endorsed.
This paper addresses the question of whether pgeofhat have been assessed and rated are necgssaril
worthy of designation as ‘sustainable successeadihg to enhance the reproducibility of up-front
sustainability measures, ultimately broadeninglthse for sustainable building.

Within the field of contemporary European sustalaajyoup housing, actual projects that have
been assessed and rated are explored and positieteti/e to recognised demonstration and best
practice projects. Focus lies primarily on projestgpported and rated by the BREEAM (Building
Research Establishment Environmental AssessmehbMeln order to increase the reliability,
outcomes are verified by cases rated with othetirouteria sustainability tools. The study is camted
from the perspective of the architect-designem$iy on actual sustainable design measures and
features as comparative parameters with referendbe two most tangible pillars of sustainable
building (i.e. ‘Planet’ and ‘People’).

The results of this illustrative study indicatetttiee assessment and rating tools that are curyentl
available cannot guarantee full success with regardustainability. Projects that have been assksse
and rated do not necessarily constitute ‘best-pgecacprojects’. The analysis raises several issues
regarding sustainability tools and suggests pertiges with regard to ‘design attitude’. Promising
perspectives involve appropriate and integratedglemeasures, a conceptual approach and, most
importantly, architectural solutions.

INTRODUCTION

Once they realise the necessity of an integral agabr to sustainability, architect-designers are
faced with a complex task. Multi-disciplinary actdn the construction industry are undertaking tfcan
efforts to facilitate this task by focusing on tievelopment of assessment and rating tools. Thefuse
these tools is increasing, not only as a meansaifiating buildings with regard to their sustaitiai
but also as a design supporting toébdalla, Maas, Huyghe and Oostra, 2011). Paratlethe
development of such incentives, multiple authord pmblic organisations are endorsing the importance
of demonstration projects in the quest for mordasnable building (Buijs & Silvester, 1996) (Ferna
2004) (Van Hal, 2000).

Two issues are relevant in this regard. Firstotlteome of an assessment is highly dependent upon
the set of components and indicators incorporatemthe selected tool. For this reason, some piojec
might not cover the full scope of sustainabilitecBnd, ‘demonstration and best-practice projects’ a



receiving considerable attention in both the poputedia and the scientific literature. Nevertheless
their performance with regard to sustainability ha®ly been tested according to the most prominent
and widely used multi-criteria assessment meth@asnbined with the increasing general interest in
sustainability tools, this could mortgage the regtign of the sustainability value and benefitstthach
projects offer.

This study focuses on actual projects that have hssessed and rated according to the BREEAM
(Building Research Establishment Environmental Assent Method). The main objective of this
chapter is to explore and position these projegtgive to renowned European demonstration and best
practice projects. This positioning can providera@lipiinary answer to the question of whether prigjec
that have been assessed and that have achievedaltiigls are necessarily worthy of designation as
best-practice projects that intended to enhancedpmducibility of up-front sustainability meassye
ultimately broadening the base for sustainabledingl. The analysis raises several issues and sisgges
perspectives with regard to ‘design attitude’.

METHODOLOGY

The research and argumentation of this study cachbeacterised as a cross-case comparison in
tabular form. Case-study methodology is approprateinvestigating contemporary phenomena (e.g.
sustainable building)Yin, 1994). In order to increase reliability, mplé projects are considered. The
study is conducted from the perspective of the isectidesigner, focusing on actual sustainablegtesi
measures and features as comparative parametdrgefdrence to the two most tangible pillars of
sustainable building (i.e. ‘Planet’ and ‘People’).

The literature contains no consensus regardingctiregent and naming of sustainable design
measures and features. A self-compiled set wasftirermade for this study. The determination o¢he
comparative parameters, the analysis of the cosgraand the formulation of issues and perspecisves
based on empirical observations, as well as orviaweof literature regarding selected demonstration
and best-practice projects. These resources amesupnted by a tentative theoretical description of
sustainable building in the European context. Tdbsluctive reasoning can be seen as an iterative
process between the collection and analysis of irapimaterial and the study of theory in literatur
(Feminas, 2004).

Assessment and rating tools are intended to ewalpatformance related to various aspects of
sustainability. This study examines projects thatehbeen assessed and rated according to the most
prominent and most widely known and used systemEimope: BREEAM (‘BREEAM Meest
Toegepaste Certificering”). In this system, credite awarded in nine categories and added together
produce a single overall score, positioned alosgade ranging from ‘Pass’, ‘Good’ and ‘Very Good'’ t
‘Excellent’ and ‘Outstanding’.

As suggested in the literature, demonstration ptsjeshould meet the following conditions:
repeated evaluations, an open and public charaatkrthe intention to act as a demonstration project
from the beginning, as well as a special charg&eijs & Silvester, 1996) (Van Hal, 2000) (Keatigg
Peach, 1989).

The projects addressed in this study were seledcted within the field of grouped housing in
Europe. Specific features of these projects (ewgrlapping scales, collectivity) contain embedded
aspects of sustainability, as well as opportunifies realising additional sustainability measures,
although they are also accompanied by criticaliéarr

From the projects that have been assessed andoyated BREEAM, the following were selected
for this study: ‘De Balk van Beel in Belgium anfldnderstead Road’ in the United Kingdom. Both are
compared according to the self-compiled set of amaiive parameters. Another project featuring
typological similarities to ‘De Balk van Beel weadded to the research in order to enhance the
specificity of the comparison and to illustrate tewted perspectives: ‘Kronsberg’ in Hannover
(Germany).

This study, derived from an ongoing doctorate dtasen (Janssens, ongoing) is illustrative and
primarily representative of the selected case etudind of the assessment and rating tool. The



methodology of using comparative parameters, based-eminas (2004), is considered relevant,
although it is not the only approach possible. 3&eof comparative parameters is neither exhaustive
definitive. Finally, the perspectives suggestedcinithe specific theoretical framework should berse
as one of many possible solutions.

IDENTIFICATION OF SELECTED ASSESSED AND RATED PROJE CTS

The ‘De Balk van Beel' involves the pilot constrioct within an ongoing new neighbourhood
development (‘Tweewaters’) in Leuven. The projecmeprises four upper floors containing 101
different housing units. The ground floor contash®ps and services for the neighbourhood.

Upon completion of the design, the project was s using the ‘International Bespoke 2010’ version
of the BREEAM, which resulted in an ‘interim desigtage’ certification. The design achieved a score
of 87.81%, which corresponds to an ‘outstandindinga The development achieved 100% of the
available credits in the categories of ‘Managemehigalth & Wellbeing’ and ‘Land Use & Ecology’,
and it scored over 90% in the categories of ‘Enemgy ‘Transport’.

The new housing development ‘Sanderstead Roadbdatéd on a derelict brownfield in the
London Borough of Croydon. It comprises a threeestdblock of 38 one-bedroom and two-bedroom
flats, partly constructed over three new groundifloommercial units, with two blocks of three-store
semi-detached, four-bedroom houses in the courtgaed. Assessment using the ‘EcoHomes 2006’
version of the BREEAM resulted in an ‘interim desigtage’ certification. The overall score of 75.41%
corresponds to an ‘excellent’ rating. The projeetnt performed well across all categories, partiula
in relation to ‘Materials’ and ‘Management’.

Figure 1 Selected cases for the cross-comparison: leftBakk van Beel’; right ‘Sanderstead
Road’. Source: Bart Janssens

CROSS-CASE COMPARISON

Table 1 provides a tabular comparison of sustagebkign features and measures of the selected
BREEAM projects with exemplary practices in Eurofata are subdivided into two categories:
‘embedded sustainability features’ and ‘added $uebélity measures’. The first category covers
features that are at least partially inherent eftéld of grouped housing. The second categorydes
measures added through some level of deliberateteffither at the neighbourhood level or at the
building level.

A description of the complete list of comparativerameters and a thorough discussion of the
comparison is not possible within the limited ldngf the paper. As this comparison representsdlseshb
of the argument of this research, it will be disaé and documented in depth during the oral
presentation.



Table 1. Cross-case comparison of sustainabiliesign features and measures.

High density ( 50 units per net hectar

Collective meeting spac

Extensive range of housing typ

Recreation area

Semi-private courtyards with residential qual

Transitional zones private-collective-pub

Bright naturally lit collective internal circulatn

Well monitored collective spac

Well monitored public spac

Neighbourhood level

Combined heat and power pl

Open storm-water system: ponds, open ca

Storm-water infiltration units

Constructed wetland (e.g. helophyte filt

Sewage well

Cycle & pedestrian friendly routes by desi

Cycle & pedestrian friendly routes by infrastruetur

Electric recharging plug-in points for ¢

Storage facility and recycling stati

Green-blue network

Kitchen garden

Building level

Bioclimatic design (e.g. compactness, orientati

Micro-climatic spaces: glazed balconies, greenh®

Solar accessible large windo

Green roofs/facad

Sun-protection louvers, green

Sun-protection fabric

Storage facility and recycling stati

Internal spatial flexibility

Sound insulation (improved imposed standal

Ecologically responsible materials $0%,
BREEAM, or Cradle to Cradle when available)

Rain-water recycling syste

Energy-efficient and water-efficient applian

Low energy performance level (40-60kWh/

High-efficiency natural gas condensing boi

Natural ventilation (e.g. wind cowl

Mechanical ventilatio

Solar panel

Sub-metering for energy u

Real-time energy monitoring

Home delivery boxes

Electronic butler service

One-key access

Implemented measuresii

Postponed or expired measure:




ANALYSIS OF THE RESULTS FROM THE CROSS-COMPARISON

As revealed in the cross-case comparison, the tedleBREEAM projects lack most of the
sustainability features that they are assumeddoidie. Little or no attention is paid to the intediiate
scale or to the collective or semi-public spacethviégard to the list of additional measures, ttogegts
incorporate few, if any bioclimatic design prina@p| while other measures exceed most of the project
examples contained in the cross typology (e.g-tieed energy-monitoring systems and home-delivery
boxes). Many similarities can be observed with réga low energy performance and provision of
energy-efficient and water-efficient appliances.

The measures prevailing in the demonstration ptej@ed the BREEAM projects differ in terms of
their overall character. While most demonstrationjgrts assign priority to tangible, architectural
solutions, the BREEAM projects tend to focus morerelatively technological measures (e.g. open
storm-water systems versus storm-water infiltratiaits; wind cowls versus mechanical systems).

The selected BREEAM projects show only limited aspeof social sustainability. The lack of
embedded sustainability features and the naturthefsustainability measures applied result in the
absence of ‘people features’. The assessment gégsowith a tool containing components and
indicators that emphasise a more social approacsustainability (or even a better-balanced set of
components) would change performance in termssibsability.

As demonstrated in comparative studies, most tbalge their own content, areas of focus and
methods (Fowler & Rauch, 2006) (Saunders, 2008)e dutcome of an assessment depends heavily
upon the set of components and indicators whichrataded in the selected tool. Yet included aspect
of sustainability are listed and rationally tackliedthe hope of achieving intended desired rating.
many cases, design teams resort to technologichkaen highly innovative measures. This can have
two consequences. First, such strategies increasstment costs. Second (and often related toirste f
consequence), there is a true risk that measutebavpostponed or will even expire during the Hiert
design and/or construction process. The analysith®f'De Balk van Beel' reveals that certain key
measures have been cancelled (e.g. electronicrlnétgice) or transferred to future neighbourhood
developments (e.g. combined heat and power pleeycling station, kitchen gardens) (Janssens, 2013)
Other measures are mentioned only as options $eogn-water infiltration unit) or seem to be to
innovative (e.g. home delivery boxes). The BREEAddre obtained during the design phase hence does
not necessarily guarantee the building’s final @uastbility performance. Particular measures cawero
to have different outcomes during the construciiod usage phase. This finding corresponds to sesult
reported by Ding (2007) and by Abdalla et al (2011)

By promoting designs oriented towards solving ®ngloblems, assessment and rating tools
apparently steer architects/designers towards tless optimal measures. Creativity comes at the
expense of easy ‘add-on’ technological solutiohsisteliminating opportunities and inspiration for
liveable, creative and efficient living and workirenvironments. This single-problem approach to
sustainability is likely to result in sustainahyjlilecay, as illustrated by the BREEAM projects added
in this case study.

PERSPECTIVE AND ILLUSTRATIVE VERIFICATION

Gaining efficiency and decisiveness will requirshaft in focus from checklists and performance
criteria to practical sustainability measures, Wwhare more appropriate for architect-designers. The
‘design attitude’ of architects/designers with nebt sustainability should shift from measuresgiited
to resolve single problems towards multiple intégglameasures, concepts and architectural solutions.
The practice of finding ‘promising combinations’ttee common ground for both sustainable transition
and sustainable design (Tjallingii, 1996). Thinkin terms of design combines possible solutioomfr
disciplines that are fundamentally different (Crd&306) (Van Bakel, 1995).



Measures are deliberate and distinct decisionsdets to fulfil specific requirements and to
achieve desired features. Measures that serveaseeguirements can increase efficiency, diminigh (
even eliminate) objections to implementation artlioe the risk of postponement and/or expiration. As
described by Janssens and Van Dorst (2012), ‘Baakefattern Measures’ (BPM) are building-design
measures that have positive effects on multiplgetar Applied to sustainability, BPMs aim to datis
both environmental (‘Planet’) and social (‘Peoplpillars/components/indicators (Figure 2). Common
BPMs in European demonstration projects includezgt balconies’ and ‘greenhouses’, often as
components of the lighting, heating, cooling and/entilation design. With regard to the ‘People’
aspects of sustainability, these measures enhamuial £ontact between owners and passershy, in
addition to their ability to enhance social contrateate potential spaces for identification and
expansion, and provide a transitional zone betvwpedtic and private spaces. These primarily ‘Planet’
oriented measures also address a wide range gfl®espects.

Despite the use of BPMs, individual sustainabilitgasures cannot address the full range of
sustainability issues, and they often generate ogtipral solutions. Multiple measures must be
combined in a mutually reinforcing manner, resajviany disadvantages or bottlenecks. ‘Beneficial
Multiple Pattern Measures’ (BMPM) combine seversbmising BPMs into successful sustainability
packages. In many cases, the BPMs that are out{med ‘glazed balconies’ and ‘greenhouses’) are
replaced by simplified versions (e.g. ‘large winddwIn the demonstration project ‘BO-01" in Malmd
(Sweden), an ‘open storm-water system’ was plagedfront of the buildings, broadened and
supplemented with ‘plants’ near ‘large windows’ ditie 3). In addition to being an interesting and
attractive feature in an urban context, this sotuis able to regulate privacy. The creation ofstatice
and the presence of plants avoid the need to dheewindows, thus preventing them from losing their
previously stated potential for serving importaumidtions.

Given the context-specific nature of every assigmmmBMPMs must be composed and combined
into an integrated approach with regard to all pfieéd requirements, terms and conditions. A
conceptual approach is crucial when working wititégrated multiple measures’. The development of
concepts prevents inefficiencies in later desigrges, and it increases the likelihood of sustagabl
success in a cost optimal way (Rovers, 2008). Quiscfacilitate the successful implementation of
measures by focusing on the achievement of sewbjattives in an integrated manner (Figure 2). This
can be defined as a ‘Beneficial Pattern Conce QR
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The ‘Kronsberg’ project contains architectural siolos within a strong conceptual approach.
Dwelling units were placed back-to-back, facingtesrsd west, and separated by a covered atrium
(Figure 3). During a test case for research bygiesthe atrium was optimised with regard to
sustainability. It was also implemented and dewetbmto a full BPC (‘the bioclimatic street’) for a
typology resembling that of ‘De Balk van Beel'. Mfegmation of architecture and sustainability reveshl
that the concept is effective and efficient, couglaspects of sustainability (e.g. water, ecolegergy,
health, comfort, social value and architecturaligiéswith regard to both environmental and social
sustainability.

ol

Figure 3 Left: example of a ‘Beneficial Multiple Pattern kiure’ (BMPM) in ‘BO-01" in
Malmo: ‘open storm water system’ — ‘plants’ — ‘largrindows’. Right: example of a ‘Beneficial Pattern
Concept’ (BPC) in ‘Kronsberg’ in Hannover: ‘the biimnatic street’. Source: Bart Janssens

The development of new measures and the optimisafiexisting measures and concepts could be
stimulated against the background of a theoretinad practical framework based on knowledge
concerning particular sustainability measures (esgope, promising combinations, deferability,
adaptability, added ability). Architect-designeasdndulge their creativity, thereby broadening hblase
for sustainability, ultimately generating a susadite transition for the built environment.

FINALIZING REMARKS

Outlook verification: In order to increase the reliability, outcomes Wi verified by other cases,
which will be discussed and documented in deptinduhe oral presentation. Research will be based o
empirical performance data derived from occupieiidmgs. Within the BREEAM assessed and rated
projects, ‘Futura’ (Zoetermeer, The Netherlands) Wwe investigated. Within other multi criteria
sustainability tools, following projects will beviewed: ‘Cortinghborg’ (Groningen, The Netherlands)
rated by ‘GPR Gebouw’; ‘Eco-Life’ (Kortrijk, Belgm) rated by ‘Vlaamse Maatstaf voor Duurzaam
Wonen en Bouwen’; ‘Les Dominos’ (Lyon, Francegby ‘HQE'.

Future research and discussion:There are a number of future research and discudsipics
concluded to be relevant. First, in order to prévire introduced BPMs, BMPMs and BPCs in
becoming as impenetrable and convulted as thediibke&es of most multi criteria assessment andgatin
tools, a clear and ‘architect-designer friendlybliedge structurés needed. Second, when setting out
such knowledge structures it is most important édy ron factual evidences in order to avoid
preconceptions. Because of the often occurringrelisnties between the results of assessments and
actual performances of designs/buildings, resestiolnld study actual ‘real-life’ buildings more cbg
Sustainability tools should learn and improve frpast projects. Third, the focus in next steps i th
development of assessment and rating tools is Iplima improvement of methods of evaluation and
shortlisting of relevant and appropriate criteria €ach project, the recognition and accountance fo
synergies between performance criteria, a morestimkudit (full sustainability scope) and monitayi



approach, etc. In tackling these issues focusldhmel on architectural and contextual measures and
issues in order to encourage integrated ‘PeopleePlsolutions’. A system thinking approach between
assessment tools and knowledge structures, i.ehingtevaluation criteria and e.g. BPMs, is believe
to be promising.

Preliminary conclusion! This illustrative study on selected BREEAM projedesmonstrates that
current assessment and rating tools cannot guarammplete success in the area of sustainability.
Projects that have been assessed and rated decedsarily constitute ‘best-practice projects’. Mos
current tools have a unilateral focus on checklatsl/or performance criteria for a selection of
sustainability aspects, thereby encouraging thetipeaof designing to solve single problems. In gnan
cases, this can lead to a single orientation vegfard to sustainability, possibly leading to sumsthility
decay.Tools can facilitate success in sustainability tloe condition that their constituting components
and indicators cover the full scope of sustainghiand provided that architect-designers are atae
sustainability arises from engagement with the derify of the situation, and not from checklists. A
theoretical and practical illustrative frameworktiwregard to an ‘integrated multiple design atttud
indicates that, regardless the use of sustainabdils during or after the design process, theskey
success in sustainability include knowledge abadt the implementation of appropriate and integrated
design measures, a conceptual approach and, mesttantly, architectural solutions. Research is
needed on a suitable knowledge structure andrthadie with optimized assessment and rating tools.
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