Coventry &/
Unive rsw k%%

Coventry University

DOCTOR OF PHILOSOPHY

Urban resilience: a theoretical and empirical investigation

Caputo, Silvio

Award date:
2013

Awarding institution:
Coventry University

Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

» Users may download and print one copy of this thesis for personal non-commercial research or study

* This thesis cannot be reproduced or quoted extensively from without first obtaining permission from the copyright holder(s)
* You may not further distribute the material or use it for any profit-making activity or commercial gain

* You may freely distribute the URL identifying the publication in the public portal

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Download date: 04. Jul. 2025


https://pureportal.coventry.ac.uk/en/studentthesis/urban-resilience-a-theoretical-and-empirical-investigation(d5d2ba38-120b-455f-9bf7-a8a6c894b81c).html

Urban resilience: a theoretical and empirical
iInvestigation

Silvio Caputo

A thesis submitted in partial fulfilment of the Wersity's requirements
for the Degree of Doctor of Philosophy

2013

Coventry University



aa0682
Typewritten Text

aa0682
Typewritten Text


Urban resilience: a theoretical and empirical invesgation

Table of contents
List of figures
List of tables
Preface
Abstract
1 - Introduction

1.1 - Background

1.2 - Rationale for the research
1.3 - Aim and objectives

1.4 - Structure of the thesis

2 - Methodology
3 - Literature review

3.1 - The origin of the concept of urban resilience
3.2 - Several interpretations of urban resilience

3.2.1 - Natural hazards

3.2.2 - Man-made hazards

3.2.3 - Community or social resilience

3.2.4 - Resilience to climate change

3.2.5 - Resilience through adaptability

3.2.6 — Summary of the issues emerging from

the literature review

4 - Interviews with practitioners

4.1 - Interviews
4.1.1 — Questionnaire
4.2 — Analysis of the interviews
4.2.1 - Individual and collective interpretation
of resilience
4.2.2 — Scale
4.2.3 - Sustainability and urban resilience
4.2.4 - Applicability/measurability
4.3 - Some conclusions introducing an approach to
testing resilience
4.3.1 - Integrating the conditions for resilienc
4.3.2 - Innovative approaches to building adapitsbil
4.3.3 - Tools to design resilient urban development
4.3.4 - Urban resilience and urban sustainability
4.3.5 - Summing up conclusions

p. 4
p.5
p. 6
p.7

p. 8

p. 12
p. 12

p. 14

p. 39
p. 39
p. 40

p. 43

p. 45
p. 46

p. 46

p. 47
p. 47
p. 48
p. 49
p. 50
p. 50



5 - The resilience analysis - an alternative deaigd planning approach

5.1 - Planning methodologies and uncertaintyrveational

versus innovative approaches p. 52
5.1.1 - A critique to traditional planning %
5.1.2 - Towards alternative approaches to planning  p. 53
5.1.3 - Scenarios as planning tools p. 54
5.2 - Future scenarios and scenario analysis 55p.

5.3 - The Urban Futures method/Contribution of tesearch
to the method
5.3.1 - Rationale for the methodology and firseesh

phases p. 61
5.3.2 - The Urban Futures method p. 65
5.3.2.1 - Relevance of the UF method comparedeo th
findings of the literature p. 66
5.3.2.2 - Limits of the UF method p. 67
5.3.3 - Contribution of the author to the Urbanures
research p. 68
5.3.3.1 - Spatial characteristics of the UK urban
environments p. 68
5.3.3.2 - Multiple solutions analysis p. 74
5.3.3.3 - Resilience analysis on energy efficiesaiyitions p. 75
5.3.3.4 - The Excel-based interactive tool p. 79
6 - Case studies p. 87
6.1 - Lancaster - Luneside East urban regenaratise study
6.1.1. - Site conditions and planning guidance 8.
6.1.2 - Considerations on the energy efficiencgtsgy
for Luneside East p. 87
6.1.3 - Multiple resilience analysis p. 91
6.1.4 - Further findings p. 96
6.3 - Birmingham, Masshouse regeneration cash/ stu
6.2.1 - Site conditions p. 97
6.2.2 - Resilience analysis p. 102
6.2.3 - Further findings p. 108
6.3 - Case study in North Yorkshire
6.3.1 - Site conditions p. 109
6.3.2 - Resilience analysis p. 109
6.3.3 - Further findings p. 115

7 - Discussion

7.1 - The case for resilience analysis as arremviental

assessment tool p. 118
7.2 - A brief classification of Environmental Impac

Assessments p. 121
7.3 - The case for an integrated rating code 12p.

7.4 - Limits to an integration of rating codes wiitte



resilience analysis p. 128
7.5 -Timing of the resilience analysis within tlegjgence of
the design and construction p. 130

8 — Conclusions

8.1 — Summary of the findings on urban resilience p. 135
8.2 — Challenges encountered in the developnfehteo
investigation p. 138
8.3 - Further Research Opportunities p. 140
References p. 142
Appendix 1 p. 158
Appendix 2 p, 174



List of figures

Figure 1 — Flow chart of the phases of investigatio

Figure 2 - The four scenarios deployed on a diagwith axes Global/Regional and Self-interest/Saiigla
Figure 3 - Diagram of the five-step sequence oftRemethod

Figure 4 - Diagram illustrating the resilience awals process

Figure 5 - Board One of the interactive Excell-bdiseol

Figure 6 - Board Two of the interactive Excell-baseol

Figure 7 - Board Three of the interactive Excelksbd tool

Figure 8 - Board Four of the interactive Excell-eastool

Figure 9 - Excell interactive spreadsheet withta# boards in sequence

Figure 10 - Aerial view of the Luneside East site

Figure 11 - Map from supplementary planning guidafar Luneside East

Figure 12 - Masterplan of Masshouse

Figure 13 - IES model of Masshouse for measuringctlisun access

Figure 14 - IES model of Masshouse for measurirgjityuof daylighting

Figure 15 - Typical floor plan of one of the twaidential buildings in Masshouse
Figure 16 - Diagrams of VSC per floor of the builgiB in Masshouse

Figure 17 - Masterplan of the commercial developnieiMNorth Yorkshire



List of tables

Table 1 — Phases of definition of the list of qioestor the interviews to practitioners

Table 2 - Questionnaire of the interviews to priatiers

Table 3 - Summary of the opinions collected froeititerviews

Table 4 - A summary of the six GSG scenarios axigith by three classes, each one with two variants

Table 5 - Reference sources for each GSG scenacdogding philosophical currents of thought, emihen
characters, and values/common places

Table 6 - Direction of key drivers in some of the@&scenarios
Table 7 - List of characteristics of scenarios

Table 8a - List of characteristics/indicators witbrrespondent benchmarks developed by the author

Table 8b - List of characteristics/indicators witbrrespondent performances for each scenario dpeeldy
the author

Table 9 - List of energy strategies with relatedga of performances, arlde necessary conditions to retain
the intended performance over ttadine of buildings

Table 10 -Summary of the Futures Analysis on energy strasegie

Table 11 - Summary of the necessary conditionghiotong-term functionality of energy efficiencyasigres in
Luneside East

Table 12 - Step four of the resilience analysisianeside East, in which the appraisal of all cdiwdis is
synthesised to reach a final eatibn.

Table 13 - Average of VSC and WSPH measured atighal IES model of Masshouse

Table 14 - Step three of the resilience analysiasshouse.

Table 15 - Step four of the resilience analysisagshuse.

Table 16 - Masshouse: sun exposure over the yethred windows at the sixth floor of the resideriaildings
Table 17 Energy strategy planned for the commercial devekrgrm North Yorkshire

Table 18 Resilience analysis for North Yorkshire: assessroenecessary conditions

Table 19 Resilience analysis for North Yorkshire: final apisal for each solution

Table 20 - Limits to energy production with PV parfer the development in North Yorkshire

Table 21 - List of the elements assessed in thkeeating codes, examined for their potential of eelbing the
triple bottom line

Table 22 - Type of information delivered through thsilience analysis within the sequence of tsigte
process

Table 23 — Timing of the resilience analysis ofttiree case studies within the RIBA plan of work



Preface

This thesis argues for the significance of urbailieace in sustainable urban development as
well as for the necessity for practitioners to egggavith this new emerging concept. It does
so with a theoretical contribution to the definitiof urban resilience, and with case studies
analysis that help develop practical pathwaysdaitainment. For this purpose, the author
has used a particular existing method (the UrbaturEs method) developed within the
EPSRC-funded four-year Urban Futures research anogre. The author, as a member of the
inter-disciplinary research team and of the subated the ‘Surface Built Environment and
Open Spaces’ work package, was instrumental to déeelopment of that method,
particularly for those aspects that pertain spegiify to urban design and planning. In the
section 5.3.3 the personal contribution of the autls described in detail. Moreover,
interviews with practitioners presented in the d¢bapour, which constitute an essential part
of the thesis, were conducted together with Dr.iM&aserio, another team member of the
work package mentioned above. She contributed tectsenterviewees, carry out the
interviews, draft the transcripts, and discussifigd. However, the principal input in all
these phases of the research comes exclusivelytirerauthor.

The case studies presented in chapter six weredalgeloped by the author throughout the
course of the research programme. The chaptersisdban papers that have been published
or accepted for publication in peer-reviewed jolsn@aputo et al, 2012; Caputo et al
(forthcoming)), and on conference papers acceptedofal presentation (Caputo and
Gaterell, 2011; Caputo and Gaterell, 2012) in twgartant international conferences: the
Sustainable buildings conferencéHelsinki, 2011; and thé® International Conference on
Urban Sustainability and ResilienceLendon, 2012 Likewise, chapter five introducing the
Urban Futures method as well as the process ottgmieand modification of the future
scenarios that are at its heart, is based on papétshed in peer-reviewed journals, and on
a book dedicated to the Urban Futures method prirtty the Building Research
Establishment, which the author has co-authorednitai al, 2012; Boyko et al, 2012;
Lombardi et al, 2012). Finally, chapter three amgr foresenting the literature review and the
interviews to practitioners are based on an arfialamitted to a peer-reviewed journal, which
the author has revised in response to reviewersinoents and that is in the course of
resubmission (Caputo, et al - Designing a resilietian system. Submitted @murnal of
Urbanisnj.



Abstract

As a concept, resilience is relatively new to theam debate although highly relevant. Cities
are faced with major challenges. For example, ¢dbntdiange and issues related to food and
energy security pose serious threats to the urbainomment. In this context, the metaphor of
an urban organism that adapts to maintain its fonatity helps conceptualise an urban
model (the resilient city) fit for this time. Urbaresilience has been recently much
investigated in disaster studies, as well as iatigship to all the manifestations of climate
change. However, these are not the only destatgjliactors cities will have to tackle. The
post-industrial age is characterised by an unpeted pace of change resulting in
geopolitical and economic instability and uncemaiprogressively entrenched in society.
This makes the task of delivering sustainable udrarironments all the more complicated.
On the one hand, in order to optimise the usenafrftial and material resources, sustainable
buildings and infrastructure designed today mustrdtained for their potential physical
lifetime. On the other hand, economic and socidtipal future pressures can accelerate
obsolescence regardless of their sustainable peafore. Cities must be resilient to climate
change as well as to societal shifts.

This thesis contributes to the debate on urbatigrse and to its understanding both from a
theoretical and from a practitioner’s standpoirite Bim of the thesis is twofold: to contribute
to the urban design debate by bringing clarityl@doncept of urban resilience that has been
extensively used and interpreted in different faskiover the last decade; and to develop and
trial professional approaches to embed resiliendtninw design processes. The initial
literature review is structured in five strandsudban resilience: resilience to natural hazards;
resilience to man-made hazards; community resdipmesilience to climate change; and
resilience through urban adaptability. Differencasd intersections are highlighted and
debated, and an argument for a more integratedpnetation of this concept is made. The
review is subsequently complemented with elevearutws to practitioners, intended to
probe their perception of the relevance of thiseswithin the urban design practice, and to
canvass opinions that can help define effective anactical approaches to eliciting
conditions for urban resilience. Findings from thistial stage of the thesis enable the
definition of the characteristics and the idenéfion of a methodology for this purpose. The
methodology is trialled here on three urban develapt cases in the UK. Results provide
important insights on the planning and design egias for resilience as well as an indication
of the physical configuration of resilient urbanrfs. The thesis is concluded with a
discussion on the importance of new professior@sttor facilitating the delivery of resilient
places and with the conclusions of the investigatio



Chapter one - Introduction

1.1 — Background

Post industrial societies are characterised byrgmacedented dynamism and a fast pace of
change (see Auge, 1995). This trait can be infitsehllenging and bear some important
consequences. Over the last decade the world Ipgsiemced a condition of geopolitical and
economic crisis which seems to become progressimefsenched in the cycles of society,
making the task of policy-making and governanceartifficult, especially with a view to
sustainability. Legislation is stipulated and dexis are taken in order to govern
development and respond to current demographitalsand economic pressures. How can
this be done effectively if such pressures are tmgaso fast? Moreover, the velocity of
transformation can generate instability since ifficult to foresee and plan in a permanent
condition of uncertainty. Projections of currentntds are contradictory and do not point
towards a clear future outcome (Carpenter et AD62Bezold, 1999). This condition can be
particularly problematic in an urban context. Wille urban population growing (UNFPA,
2011), and the energy demand rising (DTI, 200%)e<xiare relentlessly transforming and
expanding to accommodate new infrastructure in ¢hdeavour of reducing the high
environmental impact related to building constrmctiand operations. Buildings and
infrastructure require long term planning and tfaneeclarity of vision in order to effectively
meet future targets (DECC, 2011). However, sinee fthure is uncertain, how can urban
development be designed today and still perform weder circumstances that may radically
change?

In this perspective, the challenge of sustainaldeelbpment is further magnified and
requires continuous efforts to redefine stratediesits attainment. More than twenty five
years have passed since the World Commission oirdamvent and Development hosted in
Rio and chaired by G. H. Bruntland, the then forppgme minister of Norway, officially
recognised the significance of the sustainable Idpweent of society, and attempted the
definition that is now used as a reference in atnev®ry debate on sustainability. In the
Commission’s final report, this definition is fortated on the assumption that societal
development and the environment are not two segdistheres, and only the protection of
the environment can enable society to thrive (WCEEB7). Concerns about the environment
and the excessive use of resources were alreadgd/anuch earlier, with the ‘Limits to
growth’ report commissioned by the Club of Rome @dews et al., 1979), and before then
with Carson’s pioneering studies on soil and watetamination (1962). However, only the
official, global recognition of these issues bestdvby the UN commission in Rio seemed to
constitute a sufficiently powerful call to actioBince then, governments and environmental
organisations worldwide have been incessantly ftating policies and undertaking actions
that can reconcile the need and want to expand eawghtry’'s economy and urbanisation,
with the necessity of protecting the environmerdttBupports and feeds such a growth.
Today, debate is still on-going as to how a defatustainable state of the world can be
achieved, although there is a shift in emphasik vaspect to the many uncertainties related
to climate change and the geopolitical instabgitieat this could generate.

For this purpose, the concept of resilience is gimgrto the extent of ‘becoming a pervasive
idiom of global governance’ (Walker and Cooper, 201t connotes the capability of a

system to continue functioning in the face of adearonditions. If the future is uncertain, the
ability of the vital global and local systems (efgod systems; energy systems, etc.) to
continue function and provide services becomesialucikewise, applied to the domain of

the built environment, resilience conveys the visad cities that perform sustainably under
unpredictable adverse conditions, no matter whafukure holds, thus constituting a worthy
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legacy to future generation. Mediated from ecolabgtudies (Holling, 1973) the concept of
an urban organism that adapts so as to maintafantgioning helps conceptualis@é urban
model (the resilient city) that is fit for this agé rapid change. In literature and in practice
urban resilience has been largely associated wittate change and man-made hazards and
as such regarded as ‘an increasing policy pridiotythe UK and other countries’ (HM
Government, 2010a). It must be noted, however,ghahomic and socio-political pressures
can accelerate obsolescence of elements of ciieds & buildings and spaces regardless of
their sustainable performance. A case in poirttésrecent dramatic population contraction of
Detroit due to economic downturn resulting in agg&xing one-third of its residential lots
and houses becoming empty, with significant newbl@ms with urban areas having
excessively low population density, the reconversad abandoned neighbourhoods, the
resizing of infrastructure, etc. (Hollander et &010). Cities must be resilient both to
climatic changes and to societal shifts.

It is widely acknowledged that in a world where mahan half of the population is urban,
cities have a major impact on the environment (@&g 2004). The latest UN Habitat report
‘Cities and Climate Change 2011’ (UN HABITAT, 201%)ates that currently cities are
responsible for 40 to 70 percent of total anthr@pag green house gases emissions. This is
mainly a consequence of fossil fuel consumptiongtmef which is due to electricity use and
space heating in buildings. In the UK, for exampleildings are responsible for almost half
of carbon emissions, with residential buildingsagting for 29 percent, and non-residential
for 19 percent (Hinnells, 2008). Cities, howeveg also engines for opportunities. With 80
percent of the national population being urban (i2en and White, 1998), and with 89% of
the total jobs offered in urbanised areas (Urbask Feorce, 1999), they constitute vital nodes
of cultural and technological innovation and areréfore central to the progress of society.
In the UK there is an ambitious statutory commitinenreduce carbon emissions by 80
percent by 2050 (HM Government, 2008). Hustainable development of cities is therefore
crucial to deliver such a target. In the Plannimljdy Statement 1, sustainable development
is defined as a process that delivers ‘a bettelitguzt life now and for future generations’
(ODPM, 2005; see also Cabinet of the Prime Minjst®99). In particular, urban and rural
regeneration can be used ‘to improve the well be@hgommunities, improve facilities,
promote high quality and safe development and eneeiv opportunities for the people living
in those communities’ (ODPM, 2005).

The pressing issues outlined above form the coritegxhis research. Cities are a key factor
for society, and their sustainable re/developmemsisential for a transition to a low carbon
future (HM Government, 2009). Nevertheless the lacatton of change in society imposes
new approaches to implement strategies for sudtidiiga In particular, it can no longer be
comfortably assumed that buildings and cities desigto be environmentally efficient will
retain over their life time that same efficiencyodhy, sustainable design needs to be
complemented with a view to long-term changes tbamh potentially undermine its
performance. The resilience of urban systems isetbee taking centre stage within the
sustainability debate. This thesis offers a thewaktand practical contribution to the
elucidation of a concept which is still relativelgung to urban studies and therefore not yet
sufficiently investigated.

1.2 - Rationale for the research

Today, the debate on urban sustainability is veryve. Strategies to deliver sustainable
urban development are in constant evolution wittocais both at building scale (e.g. new
resource and energy efficient technologies, intemgreof green roofs and green walls, new
low embodied energy building materials, etc.) andity scale (i.e. efficient urban forms, the
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emerging importance of ecosystems services anch gné@structure, etc.). For this purpose,
much guidance has been provided at a national leyehttempting to define sustainable
urban development and embed it in the UK formenmiag policies. Practitioner-oriented
research in this field is also continuously undestaby organisations such as the Building
Research Establishment (www.bre.co.uk) and the UKeeG Building Council
(www.ukgbc.org. These provide information and tools for profesals working in this
field, which are much needed in order to promoi@ fasster sustainable approaches in design
and construction. Conversely, the concept of estle applied to the built environment
cannot yet rely on such a body of work. Althougls ttoncept was introduced almost forty
years ago in ecology studies (Holling, 1973), oajyproximately ten years ago, as the
literature review shows (see chapter three), itteslato consistently surface, and to be
interpreted and applied to the urban context. Whilen before the Bruntland report was
formulated, urban sustainability has been contislyounvestigated both in theory and
practice and experimented in many applicationsecaeh on urban resilience is still at a
relatively early stage. Moreover, since resilierspecifically relates to shocks, only the
exacerbation of economic, social and environmetgakions culminated with the credit
crunch in 2008 has given new significance to tmmtfRaco and Street, 2012). However, if
sustainability theory seems ill-equipped to offenceptual frameworks that can specifically
address this new condition of society, the studie®cological systems that can respond to
disturbances offer particularly well-suited anaésyi

Studies on urban resilience are one of the latéstmpts to evolve the concept of
sustainability and the related strategies so amltress sudden crises or, better still, a new
emerging state of society characterised by thentleles manifestation of crises (Raco and
Street, 2012). Over the last decade, a substdidy of work has been produced, some of
which will be reviewed here (see chapter three)cMaof this, however, addresses specific
issues, mostly in isolation. These include climettenge, security (i.e. terrorism), or social
adaptive capacity in the aftermath of disastersné&eprovide practical advice. For example,
summarising the impact of climate change on th& bavironment, the Technology Strategy
Board report ‘Design for Future Climate’ (Gethir§)10) identifies some specific categories
that will contribute to the resilience of buildingad cities, which require more research and
experimentation. These are:

* Thermal comfort and energy performance (warmetewenmay reduce the need for
heating but will increase energy consumption fooleg and related carbon
emissions);

« Building structures, envelopes, and materials thay need to resist extreme weather
conditions;

» Excess of water (flooding) or shortage of wateril (smovement) that may affect
buildings and infrastructure.

Interpretations available on urban resilience areamly focusing on specific sectors of the
built environment, such as those mentioned aboveuilding structure and envelope. Some
organisations such as the Stockholm Resiliencer€amd the Resilience Alliance broaden
the focus of investigation, thus encompassing ahsystems, socio-ecological systems, and
the urban system. Their approach is holistic, fom®n the connection amongst the built
environment, its metabolic flows, governance neksprand social dynamics (Resilience
Alliance, 2007). The concept of resilience congtisua powerful metaphor, encompassing
many disciplines, and as such can be used fordistplinary collaboration (Folke, 2006).

Yet in spite of so much on-going research, the widgety of interpretations available to

10



those who seek guidance is confusing. There arg inéeggrated frameworks for sustainable
urban design available in design guides that attetmpaggregate the diverse aspects of
sustainability and the built environment (see Rubet al., 2009; Barton et al., 2005;

Llewelyn — Davies, 2000; DETR/CABE, 2000), althougidate no comprehensive literature
on urban resilience can offer similar professiomal. Regardless of some attempts in this
direction (see Roaf et al., 2005 for urban resdeero climate change; see Watson and
Adams, 2010 for urban resilience to flooding; sk® £oaffee, 2009 for urban resilience to
terrorism) guidance remains predominantly fragmeiméo the many streams in which urban

resilience has been so far divided.

This context offers the rationale for the thesidiioch addresses two specific issues: the
absence of an in depth study analysing all speliféicature available on urban resilience so
as to learn from (and transcend) the individuarptetations of this topic; and the absence of
practical tools/approaches to facilitate the desfmesilient cities. Arguably the latter is
dependent on the former, since a clear understgnafirthe nature of urban resilience is
instrumental to its pursuit. The former necessitaethorough analysis of the concept as
initially formulated in the ecology studies domaimorder to glean those features that can be
of use for urban studies, confront them with stadénd guidance available on urban
resilience, and reach some general conclusionspdrallel, the relationship between
sustainability and resilience must also be clatifi&he latter requires the transposition of
theoretical findings into practical applicationstltan be of use for practitioners. Hence, a
further contribution of this study is to trial awsttured approach for identifying conditions for
resilience from case studies. In turn, this willhenderstand how these conditions reinforce
or conflict with current professional approachesustainability. Ultimately, the objective of
the thesis is to promote a new mindset in urbamgdgsractice, one that has a view to the
long-term while taking crucial decision that wilet®rmine the shape and functionality of
projects over their lifetime. Indeed, it is thelfuhderstanding of the long-term consequences
of design decisions that can contribute to a @hifbe professional attitude.

In testing structured approaches to investigataruresilience, this study will initially focus
on energy and the built environment since thesanandricably interconnected (Ritchie and
Thomas, 2009}. Planning Policy Statement 1 speadifigoromotes the adaptation of cities to
(and mitigation of the effects of) climatic chandmsmeans of ‘policies which reduce energy
use, reduce emissions (for example, by encourggattgrns of development which reduce
the need to travel by private car, or reduce theaich of moving freight), and facilitate the
development of renewable energy resources’ (ODRMI52 The Energy White Paper (DTI,
2007) discussing pathways to build energy secustynmarises as the three essential
measures: to save energy; to develop clean enengylys and to secure reliable energy
supply. While the latter involves a wide and varsegbply chain of energy sources, solutions
advocated for the first two include zero carbon Bsmand buildings, the energy efficient
refurbishments of the existing building stock, dahd expansion of decentralised renewable
energy production sources. Planning plays an imponole in the implementation of such
measures. It can promote the adoption of on-sigrggnproduction in new developments
(Keirstead, 2008), which is recommended in planrpoticies (ODPM, 2004a); it can also
encourage locally the adoption of energy efficiehayding standards, and more importantly
can promote energy efficient urban patterns, inclappropriate densities (Littlefair et al.,
2000) and the adoption of principles for maximisesh access and daylighting can yield
energy savings (ODPM, 2004b). Energy efficiencthisrefore at the core of environmental
strategies and of sustainable urban developmerth S\ch a reliance on energy efficiency to
curtail the urban environmental impact it is impoit to test its resilience in the face of
uncertainty and change. Many argue that environahaificiency is only a facet of urban
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sustainability, and that it would be a mistake omsider it in isolation, separated by those
other factors from which sustainability dependse($8M Government, 2010a; Foresight,

2008).The expectation of this thesis is to furtivatidate such an assumption. If the

environmental efficiency of the building stock isictly dependent on social, cultural, and

economic factors, an investigation on its long-te@@nformance (i.e. resilience) should elicit

these relationships and make more compelling tee iar an integrated design approach. As
this thesis will demonstrate, an analytical view dotline resilient strategies to energy

efficiency will inevitably touch on other facets sfistainability. Hence, energy serves only
as a starting point to analyse and appraise tHedswiironment in its multi-dimensionality.

1.3 - Aims and objectives

The aim of this research is to develop an undedstgnof the conditions enabling the long-
term resilience of sustainable built environmertsdoes so from a theoretical and an
empirical standpoint. Thus its aim is twofold: tontribute to the urban design debate by
bringing clarity to this concept that over the ldsicade has been extensively used, albeit
interpreted in different ways; and to develop andl tprofessional approaches to embed
resilience within design processes. In the thekis,second aim takes its cue from, but it is
not limited to, energy efficiency. By examining anholistic fashion the energy efficiency
strategies of three urban development case stwdissa view to resilience, social and
economic factors impinging on energy efficiency alieited, thus broadening the scope of
investigation to all urban dimensions.

Within this overall aim the specific objectivestbé research are:

» To conduct a literature review on the concept aguificance of urban resilience;

» To research and document how the notion of reséies interpreted and perceived by
professionals working in architecture and urbanghes

* To research in literature and identify a concepaymiroach suitable for the appraisal
of urban resilience, and to identify an existingessment framework accordingly;

» To adapt the assessment framework for the analy$igildings and open spaces;

* To test on case studies the efficacy of the assgsframework for the purpose of
identifying conditions for resilience;

* To establish advantages and shortfalls of the assad framework as well as its
potential to surpass current assessment toolsregiwrd to long-term planning.

1.4 - Structure of the thesis

Following this initial chapter introducing the cent, rationale, and aim and objectives of the
thesis, and the second chapter presenting the dwtgy of the research, the two following
chapters focus on the theoretical investigationudman resilience. In particular, the third
chapter reviews relevant literature from varied divétrse sources. These include reports and
studies by governmental department and professiasabciations, which are generally
consulted for guidance by professionals workinghie field of the built environment, and
relevant academic studies.

The fourth chapter presents a series of interviemth practitioners probing their
understanding of urban resilience and their peroepof its relevance. Because of the
practitioner-focused objectives of this study, thpinions of the relevant professional
categories are central to the identification okefive approaches and tools that can aid in
designing resilient places.
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The following two chapters focus on the empiricatdt of the thesis. The fifth chapter
includes a brief overview of current approachesutban planning, highlighting aspects
deemed not fit to cope with long-term changes aistudbances. Subsequently, alternative
approaches are reviewed, which are specificallyregting uncertainty in planning. This
review leads to the selection of an existing metsdtable to identify long-term
vulnerabilities of plans for urban re/developmentThis method is presented and the
contribution of the author to adapt it in ordeiatalyse buildings and open spaces illustrated.
Findings of the literature review and of the intews point at features that any analysis on
urban resilience would necessitate to be approdehafd effective from a professional
standpoint. As a consequence the method is adjtst@eet such requirements.

The sixth chapter presents the analysis of three studies developed using the method to
appraise urban resilience introduced in the previchapter. In each one, the energy
efficiency strategy is examined in detail and tbagl term risks of failure (with related
causes) ascertained. Each case study commencetheittescription of the context, of the
development’s scheme characteristics, and of itérammental strategy. Subsequently the
analysis to resilience is developed. Finally, adlsion section elaborates on the analytical
process as well as on a range of different andrsivissues surfaced during its unravelling,
which show the interplay between energy efficieanyg diverse socio-economic factors.

The seventh chapter brings together the key firglwigthe thesis to subsequently elaborate
on the advantages and disadvantages of using thlsen method trialled here as a

professional design tool. The measuring and apgraissustainable design solutions with

current assessment tools provides essential uadeisg about their actual environmental

impact. Similarly the appraisal of resilience camvde important design and planning

guidance on this matter, although in very differeays. The chapter evaluates the modalities
for ‘measuring’ resilience and what they entaildarompares them with those used to
measure sustainable building performance.

The main conclusions of the research are preseantetiapter eight, in which issues that
remain unanswered and new ones arising are higatigh

13



Chapter two — Methodology

The chapter illustrating the general methodologytfe thesis begins with a caveat. This
investigation has the ambition of being inter-di$iciary since it draws from diverse
discipline-specific sources and methodologies. &rtipular it reviews and learns from
literature on ecology and urban studies, and useditgtive and quantitative analysis, the
latter by applying methodologies used in sociaisces. Clearly, such an attempt comes with
the inherent difficulties of pulling together diger methods of investigation in a coherent
fashion, and interpreting and understanding knogéeithat does not strictly belong to urban
studies, the field of studies to which this thgmstains. It is therefore important to note that
since this attempt is to an extent experimentalthoaplogies are possibly utilised in an
unorthodox fashion, or even hybridised. Nonethelesaults attained lead to conclusions that
the author believes internally consistent and Hrat supported by evidence and validated
through triangulation of methodologies. What follows an account of the whole
methodological process.

The involvement of the author with the Urban Fusu(gF) research programme led to the
decision to use the UF methodology for developingravestigation on urban resilience, and
on the design approaches necessary for professitmdesign resilient urban environments,.
Since such a methodology is designed to facilifagedelivery of resilient cities, its trialling
can generate knowledge on this topic. Consequenhsy initial research question was
formulated as follows: does the approach to plah@esign resilient cities differ from those
currently used for urban environments, and in paldr for sustainable cities? From this
research question stemmed the aim and objectiaedstin the previous chapter. The
empirical attempt to gain insights on urban resde however, required circumstantiation.
For this purpose the trialling of the methodolog@eded to be preceded by a literature review
on urban resilience (and resilience in general)pamticular, it was necessary to provide
answers to the questions: is the topic relevantthésUF methodology fit for purpose?
Moreover, since the initial intention was to produesearch of interest for the professional
domain, it was decided to review and analyse pymeamd secondary sources, namely
relevant literature and interviews with professisnahe interviews have two purposes: first,
to validate through triangulation finding from thierature review. Since this review means
to elucidate the actual concept of urban resiliexsygecially from a professional standpoint,
interviews can confirm ensuing results. Secondgdmm some expert’'s knowledge on the
necessary features that a method to design resiies requires.

The overall methodological approach to the reseirtierefore constructed following a non-
linear sequence. In a circular fashion, the emgiiievestigation is grounded in the literature
review, and at the same time the findings from literature review require validation
through the analysis of findings of the case studighese two phases, however, overlap in
time. Whilst most of the literature review is dey@td prior to the finalisation of the UF
methodology and its trialling on the first casedstypresented here (see section 6.1), thus
contributing to its theoretical underpinning, th&erviews are conducted alongside the
development of the first case study. Thus they Bbgkpe the modalities with which the UF
method is applied from then onwards. It could bigl $hat the experts interviewed to an
extent co-design the methodology. Had the intersibeen conducted at a later stage so as to
assess the effectiveness of the UF methodologysirapplication on case studies, their
contribution would have been different (i.e. cdmition to assess the validity of the method
and fine-tune it as opposed to co-designing it).
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It must be also noted that whilst the UF team (cosepl by eight sub-teams from different
fields of knowledge) developed the methodologyaeatllely, its application differs for each
sub-team reflecting a particular discipline domdine first case study presented in this thesis
is part of a collective effort of analysing an umbeegeneration from different discipline
perspectives. Each sub-team applies the UF methatifierent aspects of the regeneration
site’s planning strategy. These aspects includedibersity, air quality, social needs, etc.
Each aspect is analysed using the discipline’s &t corresponding professional attitude.
For example, the analysis on water focuses on #terveonsumption scenarios of residential
and commercial spaces through the use of watengaechnologies such as greywater
recycling and rainwater harvesting. The one on ibardity, focuses on green corridors and
the likelihood that these can be effective for §irchovements. The one developed by the
author, whilst focusing on energy efficiency, atsto encompass the spatial, social, and
environmental qualities of the place, thus reflegta professional attitude of architects and
urban designers to coordinate in their work manyedie urban dimensions. Thus the
research effort of the author is, from the incipitthe research, directed to give a distinct
contribution to the research topic.

An attempt to visualise the methodological procssshown in Figure 1, in which the
overlapping of the research phases, and corresponuethodologies, are captured in a flow
chart. What follows is a detailed account of eadearch phase and methodology.

Literature review— The theoretical investigation uses collectiod asview of primary and
secondary sources. Secondary sources are seletitetirig two criteria: to review literature
on the origins of the concept of resilience, andegew literature specifically focused on
urban resilience and on urban adaptability. Therdiure review focuses initially on
resilience as defined in ecology studies, sinceethahis concept was initially investigated.
There are ulterior motives to commence with theens\of that literature, namely the evident
connection between urbanisation and natural enwieont, and the attempt, over the past
century, to learn from nature and the self-orgamsal properties of natural systems when
designing urban systems (see section 3.1). Thegyaktween these two system models has
a long tradition in urban studies. It is therefpassible to trace similarities, learn from the
behaviour of natural systems, and try to captuesdhconnotations of resilience that, when
applied to an urban context, can strengthen cumdran strategies for sustainability. The
review enables the identification of such connotaj which are subsequently compared
against the characteristics for urban resiliendérad in dedicated guidance. In other words,
a template for assessing natural resilience is tsgaoduce a comparative analysis of the
current interpretation/s of urban resilience. Fngdi from this comparative analysis are
outlined at the end of each section in Chapter(iweo literature review), capturing the merits
and drawbacks of each interpretation of urbaniessié.

This methodological approach, and the ensuing t€si$ validated through informal
consultation with experts However, it must be omagmin stressed that debate on urban
studies has a tradition of connecting with ecolstydies. The analogy of the city as living
organisms (with what this entails in terms of camsing models of urban development
informed by logics of nature) is well establish@tie assessment of urban resilience through
a set of principles mediated from ecology studeghius rooted in the tradition of this
discipline. Moreover, findings from literature rew are subsequently validated with the
empirical part of the thesis. Although the authecagnises that a more robust validation
would be necessary, given the timeframe and thpesob this investigation, it was decided
that this procedure is sufficiently adequate.
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The review on resilience in ecology studies isipalarly important also because it allows a
sharper understanding of the necessity for a systepproach to resilience and its links with
complex systems theory. Consequently, complex systieory is subsequently discussed
within the same section. Literature on this thebiguwever, is not thoroughly reviewed since
this is not within the scope of the investigatitin.basic elements are briefly discussed, with
the aid of limited but eminent texts on the toficrelationship to natural systems and urban
systems.

The selection of the relevant sources on urbarigese is operated on the basis of their
direct and indirect connection with this concept.dther words, reports and studies that
explicitly claim to investigate aspects of urbarsilience are included as well as those
focusing on the physical adaptive capacity of sitie new uses and users. As mentioned
before (see section 1.1), urban resilience is dgdnhere in its broader meaning, thus not
only in relationship to disasters and emergendiagsalso to shifting societal conditions that

require different uses of the cities in functiontbé changing demographic composition of
the population, the evolving business landscapme,@&insequently, although texts consulted
do not explicitly link this issue to the debate umban resilience, a literature review on this
particular aspect (defined here as urban adagigbiis nonetheless included in the

investigation.

The review on urban resilience is divided into e, each one for a specific category of
urban resilience as identified in literature. Thase: resilience to natural hazards, resilience
to man-made hazards, community resilience, resiieto climate change, and resilience
through urban adaptability. These categories ptesgnmificant overlaps. For example,
resilience to climate change can evidently inclubde category of resilience to natural
hazards. Nevertheless, since there is literatua¢ a@ddresses individually natural hazards
such as flooding, and other that refers to climetange, the decision of keeping these
categories distinct reflects the situation on tmeugd. Overlaps and intersections are
highlighted at the end of each section, since tloéfge the opportunity to find synergies and
interrelations between categories. Other resilierategories that are to an extent relevant to
this study are not included in order to narrow sbhepe of research specifically to buildings
and open spaces. For example, literature on nesiligrastructure (see HM Government,
2011) is not reviewed. In a paper reviewing reside studies on critical local infrastructure,
Rogers et al (2012) focus also on governance eesi#i and economy resilience since these
are categories relevant to its functioning. Whéltthese categories are equally relevant to
the urban context, it is felt that their inclusiamould broaden the review much beyond the
scope of the thesis.

Interviews— In addition to the literature review, the intews with practitioners working in
the field of the built environment is reputed aessary component of this study for two main
reasons:

* To gain further understanding as to how long termliegsie is interpreted in current
practice so as to validate or question findingsiftbe literature review;

« To gain some understanding from a practitionerandpoint on practical issues
concerning the assessment of resilience such asdloklities for its measurement,
spatial scales for effective appraisal, etc.

Since this study has the twofold ambition to cdntteé to the theoretical debate on urban
resilienceand to produce insights for its implementation thah ¢e of use to practice, it is
felt that canvassing the opinions of the targeience (i.e. professionals working in the built
environment sector) can provide important elementsoth purposes.
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The sampling of professionals for interviews isdzhen the following criteria:

» Experts with many years of experience in the samftarchitecture and urban design;
* Practitioners directing renown architectural andaur design practices, and actively
involved in research activities with professionajamisations;

» Central figures in prominent architectural orgatsss.
These criteria ensure that interviewees selectedeaposed to (and in a position to be
informed of) current professional debate. Howewence the number of interviewees is
limited, opinions canvassed and their subsequentysis are by no means statistically
relevant. Although the stated objective of this gghaof the investigation is to analyse
interviews, it must be noted that ultimately infewees are experts within their professional
domain. As such their opinion helps consolidatéifigs from the literature review and, in a
sort of co-design process, shape the modalitiemppfication of the UF methodology. This
ambiguity (i.e. interviews used to probe views ormopic and acquire experts’ views) is
reflected in the imperfect use of the content agialgnethodology which is illustrated below.

Opinions collected are examined through contentyaisa which is a form of qualitative
analysis. Qualitative research is intended hereorss that involves ‘an interpretative
approach to the world’, and that offers an analysisdel for studying and interpreting
‘phenomena in terms of the meanings people brindpean’ (Denzin and Lincoln, 1994). In
this case this thesis is concerned with understgndiow the issues emerging from the
literature review are perceived by a sample of fgraners, constituting the intended
audience of that material. Content analysis isefiloee used here to develop insights on the
following core issues:

» To ascertain the relevance of an investigatiorhantopic;

» To ascertain the view of practitioners on this ¢opi

* To canvass practitioners’ opinions on the mostcatiffe approach to assess urban

resilience.

Content analysis is a method of textual investaggain which the researcher establishes a
number of categories ‘sufficiently precise to eeadifferent coders to arrive at the same
result when the same body of material is examiig@dverman, 1993). In its simplest form
(as outlined in Silverman, 1993:65) it consiststleé sampling of text or interviews, the
identification of categories emerging from the miale sampled, its coding (i.e. its
interpretation and classification into groups ofami@g), and the establishing of a code
system that can enable independent coders to thackame analytical conclusions. In this
investigation such a procedure was only partiabyeloped. After sampling the group of
interviewees, the analysis of the interviews ledtih@ emergence of some views (or
understanding, or meanings) on urban resilienceth@drofessional attitude/propensity to
embed it into practice. Such views were sufficigmiear and did not need to be interpreted
and classified under codes. In its simplicity, tm@cess delivered what it was initially
intended: a set of meanings that could confirmamti@dict the original evaluation on urban
resilience through literature review. Ultimatelyetlnalytical process resembles more that
which is termed as thematic analysis (see BraurCiawke, 2006): ‘a method for identifying,
analysing, and reporting patterns (themes) witlitad This is a simple methodology to track
surfacing patterns of meanings in text or intergeWlearly, the questions posed in the
course of the interview play a crucial role in thiscess, since they are instrumental to direct
interviewees towards the research focus.

The list of questions was compiled reflecting tlm af the thesis, which is twofold. Thus
two initial categories were defined. These are:
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« The concept of urban resilience and its interpi@taitheoretical strand of the
research);

» The application of such a concept in practice (eirgdistrand of research).
From this initial categorisation, following thediature review, stem four categories that
elaborate on the first two. The literature revidwws that the concept of urban resilience is
interpreted in different ways and with an ambigueelationship with sustainability. It also
shows the importance of accounting for spatial &mehporal scales when considering
resilience. These are all essential issues fonastigation, the objective of which is to bring
clarity to the concept of urban resilience. Moraptie issue of how to apply this concept in
practice leads directly to questions around itssuesbility. Finally, as a result of discussions
about these four categories between the authofyiBria Caserio, and some members of the
UF sub-team ‘Surface Built Environment and Openc8peeleven questions are identified
that form the final questionnaire. The processaigtared in Table 1. Further details of the
process leading to the interviews are in sectidn 4.

Strands of research Categories derived from Final list of questions
literature research developed from the four
categories after discussion
with peers
Theoretical strand of the Interpretation of urban Is this a familiar concept within
research resilience in practice the professional domain?

Is it associated with the
longevity of buildings?

Is urban resilience achievable?
How is it dealt with?

Sustainability and urban Are these concepts related?
resilience
Scale Does the application of urban

resilience change with the
urban scale considered?
Is it applicable at all scales?

Empirical strand of research Applicability/measurability of Is urban resilience measurable?
urban resilience Can it be measured

qualitatively?
Can it be measured
quantitatively?
Can its measurement be
integrated within current rating
codes?

Table 1 — Phases of definition of the list of qiaestor the interviews to practitioners (see chapte

The list of questions is subsequently forwardedht interviewees prior to each interview.
Interviews are recorded and transcripts writtene Thunting of the answers given to each
individual question, and the ascertaining of thedpminance of a certain response, gives the
measure of the likely attitude of the professiocalegory towards the specific issue. For
example, responses to the question: ‘are resiliandesustainability related?’ gives a clue as
to whether urban designers deem the two concepdgede or not, which in itself is
information of use to the debate on urban resiBenSince many answers given are
ambiguous, or dubitative, or even not pertinerthequestion itself, and since the sample of
interviewees selected for this exercise is relétigmall, clear patterns of answers do not
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always emerge. Still, in the opinion of the auttambiguity of reply can offer an insight that
is relevant to the purpose of this investigatioor &xample, it can reflect an actual situation
on the ground for which the issue debated is ndetstood within the professional category.
Following the analysis of the opinions canvassediesof the most relevant topics emerged
are elaborated in a discussion section. For reasicasonymity interviewees and their quotes
are referred to by a number. In the table that sans®s responses (see chapter four) each
number corresponds to a brief exposition of eatdériwmewee’s professional profile and area
of expertise.

Identification of the methodology to test resilieffdaptation of the methodologBefore
the development of the empirical part of the reseaa brief review on current planning
approaches with regard to their capability to cefte uncertainties enables the identification
of a particular technique (i.e. scenario analy§iisfor purpose. Subsequently, a specific
scenario-based methodology designed to appraisenuré/development (Urban Futures
method) is identified, which is compatible with thiedings of the review. For example, the
scenario-based methodology is capable of examinifan development in a systemic
fashion, which as the review demonstrates is oneahef features necessary to identify
conditions for resilience. It must be noted thasinot within the scope of this research to
develop a new analytical method, which would prdpdi® an aim too ambitious given its
nature and timeframe. Instead, the intention ofah#or is to focus on the investigation of
the analysis results and on the discussion of th&wance for the professional domain.

In order to proceed with the testing of this metbhadsome case study analysis so as to verify
its effectiveness, modifications of its structure aecessary to make it fit for purpose. In
chapter five these modifications are explained. dh#nor has therefore contributed to adapt
the scenario-based Urban Futures method to allowesiience analysis of the built
environment that can reflect the professional ngties emerged in the course of the
interviews. These modifications mainly consist of:

« The adaptation of a methodology designed to analiysge, discrete issues related to
the built environment to one capable of multiplealgsis. This is recognised as a
necessary precondition to examine urban developntent this purpose, an initial
attempt to apply the UF methodology simultaneowsiyseveral issues is undertaken
in section 5.3.3.2, in order to demonstrate thauétiple analysis is possible. Some of
the most commonly used strategies for energy efimy in buildings are evaluated to
ascertain the long-term implications of implemegtiow, or medium, or high levels
of performance. Thus, a range of performances &heone of those strategies is
identified through literature review (e.g. range lbfiilding fabric performance
suggested in rating codes such as Code for Subtaitdomes and BREEAM).
Whenever such ranges are not available, theseuaneised by the author simply
through the selection of modest, common practiceJ ambitious performance
targets. Although arbitrary, this approach senres piurpose of trialling a multiple
analysis of the UF methodology that reflects theigsien-making process normally
followed by practitioners when setting the susthilitg ambition of a project (i.e.
evaluating the economic and technical consequenfcgssigning at varying levels of
performance before deciding the environmental [gafi a design scheme).

* The detailing of the scenarios so as to capturarudspects (therefore indicators)
which are missing and that are envisaged as eakemtany design and planning
process. The selection and the definition of threse indicators is based on literature
reviewed on urban design such as urban design goidguidance on urban planning
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and design from RIBA and CABE. A detailed accouhthe process is provided in
the section 5.3.3.

Case study analysis The number of case studies (i.e. three) is densd sufficient, given
the timeframe of the research, to evaluate and eoengindings so as to ascertain
communalities and divergences as well as the gkemalidity and efficacy of the analysis
method. Clearly, a larger number of case studiespravide a stronger evidence base for
drawing conclusions. Nevertheless the convergehdiedings of the three cases constitutes
sufficient proof of robustness. Case studies adectsl amongst UK regeneration or
development projects with sustainability claimguk account of the process of selection is
given in the initial paragraphs of chapter 6). Thoeus of the analysis is therefore on
ascertaining conditions for resilience of theirtairsble performance as originally planned,
or more in general of the development performingtanably over its lifetime. The
preliminary phase of analysis consists in the ctiben of relevant documentation. In
particular:

» Reports describing the social, economic, envirortaieand spatial conditions of the
site prior the development;

» City plans, planning guidance, design statememis,adl design documents outlining
the vision for the development of the place, theigieambitions, and the consequent
strategies for their accomplishment specificallyfmd view to sustainability.

This documentation, when necessary, is integraiéu avvisit to the site and with informal
conversations with stakeholders such as city planoedevelopers. These conversations help
interpret correctly the socio-economic context e aspirations of stakeholders as outlined
in the documents consulted. The collection of thatemal offers a robust basis for
developing each case study with the Urban Futurethadology. Finally, as a further
assessment methodology in this investigation, IB&grated Environmental Solutions) is
used to measure the expected environmental perfamenan a digital model constructed with
the software. This is because, given the advanestyel stage of one of the case studies
presented here (see section 6.2) sufficient mégasavailable.

The development of case studies is functional)twaidate findings from the literature. Such
findings highlight the systemic nature of urbanliesce, the necessity to consider resilience
within a sufficiently large temporal and spatiabk; and more. The identification of a
methodology (the UF methodology) based on theswifes, its application on case studies,
and the development of findings that can lead design strategy for resilience constitute a
sufficient validation. In other words, since the Wfethodology has the power to elicit the
systemic nature of the built environment, and tpitedise on such evidence to suggest
approaches to ensure long-term sustainability ag®imption that was originally developed
through the literature review is correct (i.e. #ystemic nature of urban resilience, etc.). A
list of initial findings validated through case dyuanalysis is presented in Chapter seven (see
7.1); b) cross-validate findings developed througke study analysis. For example, since the
analyses focuses primarily on energy efficiencyg, trrespondence of findings across the
three case studies demonstrates the robustndss pifdcess.

The following chapter presents the literature revien resilience of natural and urban
systems.
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Chapter three - Literature review

3.1 — The origin of the concept of urban resilience

As mentioned above (see section 1.1), the condapban resilience was mediated from the
study of ecological systems. The analogy with oigatructures is well suited for conveying
and studying a dynamic urban model of cities aka@ghnising systems in evolution, with
their own metabolism, feedback loops, and statestaddility and instability, which reflects
the present, highly complex, sophisticated, andtirdirhensional urban condition. The
fascination of comparing complex human artefaces (ities) with those self-constructed by
natural processes has long and ramified roots enhiktory of the architectural and urban
debate. It builds on a long tradition probably coemeed by Geddes with his studies on
‘cities in evolution’. He was proposing an ‘orgamipproach to human-nature interaction in
urban planning’ (Mehmood, 2010), possibly alsouaficed by the Garden City vision of
Ebenezer Howard, which percolated to more modepnoaghes such as those experimented
by McHarg (1992 [1967]), who pioneered the conadcological planning. These theories
constitute important endeavours to recompose tharuand the rural divide in an historical
moment in which their dysfunctional relationship swapiralling out of control. The
reconciliation of the two worlds was attempted tlgio a careful observation of the natural
realm so as to integrate planning strategies vathnal logics. After the 1960s, however, this
stream of investigation shifted the focus on thecfioning of organisms within complex
systems to design homeostatic and evolutionaryiciati models (Hagan, 2008), namely
objects (i.e. buildings) or systems of objects. (ci#ies) that could evolve in time while
maintaining an internal equilibrium. In other wordlse focus is on learning from the inner
functioning of organic systems so as to model iaiif ones, rather than on harmonising
opposite dimensions through planning strategiegis@pher Alexander (see 1977; 1974
[1967]) is probably the most eminent represevgatif this current of studies, which utilised
mathematical and computer modelling to mimic orgaself-assembling growth for urban
systems. Only over the last two decades, the stfidatural systems and cycles has been
developed in conjunction with the social ones withiew to sustainability. Perhaps, a cogent
application of such an approach can be found idistuon socio-ecological systems (Alberti,
1999a; Alberti, 1999b; Alberst al., 2003; Alberti and Marzluff, 2004; Alber#005, Pickett

et al., 2004; Folke, 2006; Young et al., 2006) inickh urban development is examined as
dependent on ecological systems, thus linking tfeetve functioning and resilience of both.
Since society must live within the carrying capasitof the environment, and since cities are
the main consumer of resources (UN Habitat, 2041halance of urban living must be
reached, which maintains the ecosystem functioamd) providing sufficient resources. This
vivid image of cities as dynamic and evolutionagstems has served as a holistic and
connected model, adopted by many eminent urbargmiegiides and studies to formulate
design principles for sustainability (see Ritchiedalrhomas, 2009; Girardet, 2004; Urban
Task Force, 1999 ). It has therefore been a usedtdphorical figure to mainstream complex
theoretical principles into urban design and buidpractice. Metaphors of common use in
the urban design domain such as urban metabolishgnusymbiosis, complex urban
systems, are today essential to interpret the stiphied and inter-layered construction of
cities, and to merge self-sustaining cycles (iagural cycles) with those that must learn to be
so (i.e. artificial cycles).These metaphors havd ha impact on the way urban design
practitioners think and operate, since they carvigeoa conceptual framework in which
concepts such as ‘adaptivity’ or ‘holistic approacén be better understood (see Mehmood,
2010).
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In ecology, one of the most cited interpretatiohsesilience was elaborated by Holling. In
his groundbreaking studies on natural ecosystemsmbved away from an equilibrium-
centred view of such systems to a model charaeteii$ observed over a sufficiently long
period of time and a sufficiently large area) bygiltations of state. He cites as an example
the cycle of the spruce budworm in the sprucesdies$ts of Eastern Canada (Holling, 1973).
Peaks of population of this parasite can causensiie destruction of firs, leaving the
composition of the forest unbalanced, with muchcepgiven to the expansion of other tree
species, namely birch and spruce. Nevertheles&oited over decades, this particular
ecosystem maintains its balance precisely becaluttee pparasite. Firs are very strong trees
with an advantage in competing for space with tkieerotrees. Outbursts of budworms
therefore give space for growth to the birch araldpruce, until firs grow back and expand
again at the expenses of the other species. Thelyad the fir population triggers the one of
the budworms, thus restarting the cycle. Theren@leer essential catalyst for the budworm
population growth that is external to the ecosystaamely a sequence of dry years. The
impact of this external shock, however, is not dgimg the long term functioning of the
system, which is temporarily altered but maintamslong-term persistence. It is this
persistence that Holling terms resilience. Resileis thus ‘the amount of change the system
can undergo and still retain the same controlsuontfon and structure’ (Holling and Walker,
2003). This capacity to keep functioning througte tkelf-balancing of the system is
particularly attractive if transported to the urlEmvironment. Likewise ecosystems, cities are
composed by a multitude of interconnected elemesésh one with its own function,
interfering with others. If this system, in spié its short to medium term oscillations of
state, is still capable to keep functioning, humanancial, and material resources that
contributed to its implementation are well allochtén other words, ‘the longer a building
lasts, the longer the period of time over whicheheironmental impacts of buildings can be
spread’ (Symes and Pauwels, 1999).

Still, the long term equilibrium (i.e. resilienc#)at a system can attain may be unwanted.
‘Resilience, per se, is not necessarily a goodgthiindesirable system configurations (e.g.
Stalin’s regime, collapsed fish stocks, etc.) canviery resilient, and they can have high
adaptive capacity in the sense of re-configuringetain the same controls on function.

Building resilience of a desired system configunatirequires increasing the adaptive

capacity of structures and processes (social, gmally economic) that help maintain this

configuration. It also requires reducing the adagptiapacity of those that tend to undermine
it.” (Holling and Walker, 2003). This concept, agais very useful to analyse reasons for
negative urban situations such as the persistehckerelict areas within cities or energy

inefficient urban forms that resist change (i.ébwsban sprawl, energy inefficient buildings

stock, etc.). If resilience is sought after beeaokits potential to increase the longevity of

the built environment, then it is necessary to ustd@d that it is no guarantee of its

sustainability (Derissen et al., 2011), intendeceh®s a minimisation of the impact on the

environment which does not impair economic andadoweds.

Carpenter et al. (2001) too argue that whilst soahality represents a desirable system state,
resilience may not. Therefore it is necessary ko ‘assilience of what and to what?’ This is
an important observation. Only the analysis ofdpstem itself, of its finalities, of the likely
risks of failure, and of the elements that requa@aptive capacity can lead to the
identification of those resilience strategies tbah ensure a desirable state. Moreover, the
definition of the system must be broad enough do asable all the necessary elements to be
considered. There may be ‘a danger in becomingféeosed on ‘specified resilience’,
because increasing resilience of particular pafrta system to specific disturbances may
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cause the system to lose its ‘general resilienoedther ways (Folke et al., 2010). This
assumption comes together with the one that resgien natural systems allows incremental
adaptation until the system tips towards a reconfiggon, a state transformation that is better
suited to cope with a new regime (Folke et al.,®0Building adaptive capacity in an urban
system requires that the system learns, evolves, changes whilst still retaining those
characteristics for which it is desirable.

In an ecosystem, it is the interplay amongst eléméhat determines the progressive
adjustments enabling the system to adapt. Its wasen and understanding requires systems
thinking, which is, understandably, another disoiplgreatly influencing ecology studies. In
general, complex systems are composed of elem#éms, interconnections, and their
ultimate purpose (Meadows, 2009; Meadows et a04RElements can be substituted, but as
long as interconnections are preserved, the syatiroontinue functioning according to its
intended purposes. Cells of the human body arstantly regenerated. Still, the body keeps
functioning as long as the workings between cedlévdr the intended functions. Exploring
the reality through systems can be of use. ‘Systarasconceptual devices that we bound
with a purpose; however once bounded they becoalearel we can explore, and influence,
how they emerge through internal restructuring t#edr interactions with their environment’
(Charnley et al., 2011). In complex systems thetifieation of feedback loops can lead to
the understanding of the leverages that can madtiysystem itself. ‘A feedback loop is
formed when changes in a stock affect the flows mt out of the same stock’ (Meadows,
2009). An example of feedback loop is representedhb thermostat that when turned up
increases the quantity of fossil fuel consumedsfmace heating. The analysis of the structure
and composition of the loop can provide means émtifly the factors that, if changed, can
alter the loop to attain a planned outcome. If tiigective is to reduce fossil fuel
consumption, leverage points can be: the percemtiaihnermal comfort of the user (e.g. a
sweater can help improve the comfort); the efficieof the heating system; the regulation of
the space heat level (e.g. eliminate the optiomisaig temperature); etc. Within complex
systems theory ‘resilience is a measure of theerystability to survive and persist within a
variable environment’. More importantly, it ‘arisé®m a rich structure of many feedback
loops that can work in different ways to restorsyatem after its perturbation’ (Meadows,
2009).

Feedback loops and delays are another useful gntdoganspose from ecology into urban
design. They describe how changes of the statéeofemts affect system performance, and
how delayed recognition of this change can causruglion. Failure (and delay) in taking
action on carbon emission reduction may lead tormemperatures rising above the critical
two degrees increase. Because of the delays imlibgilnew power plants (or tackling
excessive energy consumption) electricity indussgillates between cycles of overcapacity
and undercapacity (Meadows, 2009). Similarly, défe temporal cycles of concurring
phenomena make it difficult to interpret warningrs and discrepancies, thus making it
difficult to govern complex transformations (Resilce Alliance, 2007). As Batty et .al.
(2004) mention, ‘urban traffic jams occur over maesj stock market crashes over days and
weeks, market cycles in housing prices over moatitssometimes years, while the process
of urban gentrification can take decades’. Eachlecyequires the identification of an
appropriate temporal and spatial scale so as &vpret effectively events, feedback loops,
and warning signs.

What can be learned from ecology and complex systndies goes beyond the conceptual
figure of the capacity of a system to resist exdershocks. These studies show that the
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comprehension of its systemic nature, its purpage,architecture, and its ‘rules of
engagement’ are all elements necessary to deteamtoerect strategy for resilience that can
lead the system, in its future states, to retainé@sirable connotations. Summarising the most
relevant findings:

* Resilience is desirable when it is not leading ttegative system configuration. It is
therefore important to define what is regarded agative and desirable before
strategies for resilience can be formulated. In mbhan context, for example,
resilience could be sought after for buildings apaéces designed to a sufficiently
good level of environmental performance;

« Like in ecology, urban resilience should be sougfier only at a system level
possibly attempting to attain general, rather tspacified resilience. In an urban
context this poses the problem of the definitionterhporal and spatial scale, and
specificity or scope: is the scale considered ciaffitly broad? Is the timeline
sufficiently long? Is the aspect analysed for d@silience (i.e. the scope of analysis)
too specific?

» Pathways to resilience require the identificatidrelements of the system, feedback
loops, and leverage points. By eliciting the rubéghe game it will be possible to
understand, say, consequences of one choice axjpenses of another (feedback
loops) and target leverage points to prompt change;

* Inresponse to external factors, systems do nattaiaitheir initial configuration, but
transform over time. Resisting change may not Iseia@essful strategy. In order to
retain the overall positive connotations of thesysand, to an extent, govern change,
sufficient adaptive capacity must be provided. fipam systems, such a capacity must
be clearly related to all dimensions (i.e. soc@lltural, economic, environmental,
etc.).

Before proceeding to the review of the literature wban resilience, it is necessary to
establish its definition. Alberti et al. (2003) def it as the degree to which cities are able to
tolerate alteration before reorganising aroundva set of structures and processes. Similarly
to the ecological model, in an environment charésgd by change, urban systems must
reconfigure/adapt to retain functioning. Other digbns follow a similar construct. For
example Hamilton (2009) states that ‘Urban resileers sometimes defined as an ecological
concept, meaning the degree to which cities are @blolerate alteration before reorganising
around a new set of structures and processes’.i@iBmd Hope (2009) define it as  ‘the
ability to withstand and adjust to disruptions whiktill retaining function’. In a more
articulated fashion, the Resilient City (a networkpractitioners and academics that share
knowledge and promote professional engagementri@muresilience) states: ‘a resilient city
is one that has developed capacities to help aldfstube shocks and stresses to its social,
economic, and technical systems and infrastructgiesas to still be able to maintain
essentially the same functions, structures, systemd identity’ (www.resilientcity.org).
More broadly, urban resilience is in this thesifrd® as the capacity of sustainable cities to
adapt in response to unexpected change and sfitirpeover time as initially planned, thus
extending their lifecycle. However longevity is nalely dependent on building materials
and technologies. An array of social, cultural @asdnomic factors can potentially determine
critical failures and undermine physical performanBwellings designed to substantially
reduce their carbon emissions and withstand flapdequire consistent user behaviour to
deliver the planned carbon savings, and econonddrdrastructure conditions allowing vital
community services and facilities to be quicklytoeed in the face of flooding.
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3.2 — Several interpretations of urban resilience

Over the last decade, several reports commissitnyethe UK government as well as a
stream of academic research have debated the subjeesilience and how it should be
embedded in national systems. Reports on restigstems have focused on energy supply
(HM Government, 2010b; DECC, 2011), energy infracture (Foresight, 2008), food supply
and production (Foresight, 2011; SDC, 2011; HM Goreent, 2010), transport and water
infrastructure (HM Government, 2011), etc., whigk all prone to minor of major failures
because of local and global instability. At the satime, this concept has become
‘increasingly prominent in disaster research’ (Bevshind Dainty, 2011). Urban resilience has
been investigated and applied in relationship twinaé hazards, terrorist threats, security at
large, etc. Arguably, since such shocks are inawghs recurrent and can generate
considerable disruption, it is important that cdtere designed to quickly recover and spring
back to normality in the post-disaster recovery sghaFor example, resilience has been
looked at under the lens of adaptation to extrelimeatic events, mostly in relationship to
climate change (see Roaf et al., 2005; see alshir@get2010). In that context, energy and
resource efficiency are also recommended in th# kg future fossil fuel shortage, and as
necessary to curtailing carbon emissions, whichuimm can cause further energy use (i.e.
hotter summer months). The former UK governmentiéds guidance for planning and
delivering a built environment resistant to floodsd other natural hazards (see DCLG,
2006a; DCLG, 2006b; HM Government, 2011) as welsa® from crime (ODPM, 2004a).
The academic community has joined this debate dpired an abundant body of work on a
resilient water sector (Hamilton, 2009); resilietedlooding (Lamond and Proverbs, 2009);
resilient design to counter terrorism (Coeffeelgt2908); resilience of communities (Magis,
2010); etc., which has produced both theoreticdl@actical outcomes. Finally, although not
specifically linked to the term of resilience, @shalso been considered under the notion of
flexibility of buildings’ typology and interior laguts that can meet diverse needs occurring
over buildings’ lifetime, due to change in ownepslor composition of the household (see
Llewelyn and Davies, 2000; see also CABE, 2008).

The vast literature and guidance available on ureailience demonstrates how complex is
its attainment, as well as the difficulties of iptating the multitude of recommendations, let
alone mainstreaming them, into urban design ananjig practice. The ultimate purpose of
urban resilience is longevity of buildings and thggrformance through adaptability. This is
a finality that encompasses many urban strateg@se of them explicitly linked to the term

resilience, some of them connoted with differerftrdgons. The literature review shows that

urban resilience has been used primarily to indicat urban environment reactive to
disasters, post-disaster recovery, and climate gghadowever, the attainment of longevity
has been traditionally pursued in the architectaral urban design field through building

attributes such as flexibility and adaptability.eThterature review intends to bring clarity

and identify all those requirements necessary fioam longevity.

3.2.1 —Natural hazards

Extreme damage to urban systems can happen assaquemce of natural hazards such as
earthquakes or volcano eruptions. Natural hazaadsatso be generated by meteorological
events (i.e. extreme rainfalls, floods, heatwaeds.,) that are believed to occur with unusual
frequency as a consequence of climate change @aadf, 2005). In the UK, as floods can
be frequent and disruptive, particular attentioa baen given to the design of flood resilient
development. The annual average damage causedbtatand river flooding is estimated at
around £800million (POST, 2001). Floods can alsa@desed by ground water, sewers and
man-made infrastructure (i.e. canals, reservoits) éRIBA, 2009c). As national guidance,
the Planning Policy Statement 25 and its accompanPS 25 Practice Guide (DCLG,
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2010a; DCLG, 2009) set the determining criteria diies in order ‘to avoid inappropriate
development in areas at risk of flooding’. Thislene through:

Appraising risk mapping the local flood- prone areas and theyreke of risk;

Managing risk formulating local policies consistent with theks appraised and permitting
development on high-risk areas only when thosewatrisk are unavailable;

Reducing riskundertaking works to reduce risks of floodingy(econveyance and storage of
flood water, and flood defences) and requiringrfew development measures such as SUDs
or effective site landscaping.

These efforts must be done liaising with the Envinent Agency and other local operating
bodies. The guide also provides the structure diverstep sequential test to facilitate
decisions on land suitable for development.

For those buildings that are designed in flood rskas, detailed guidance is given in
‘Improving the Flood Performance of New Buildindgkod resilient construction’ (DCLG,
2007). The following principles are outlined:

Flood avoidance constructing the building and surrounding are@sit level to avoid it
being flooded (e.g. raising it above flood levet,.

Flood resistancedesigning the building to prevent water enteang damaging its fabric;
Flood resilience designing and constructing so as to limit thessouences of flooding on
the building’s elements;

Flood repairable Designing and constructing so as elements damageadbe easily and
affordably replaced or repaired.

In other words, the distinction is made betweensptally resisting the impact of the water
with strong structural frames, elements that prewaatess of water, and particular design
strategies (resistance), and the capacity of thilibg to suffer limited and repairable
damage (resilience).

It is important to note, as this literature shotig interconnectedness of different scales of
intervention (i.e. district, site, and building)dhtine necessity to address them simultaneously
when planning resilient places. Before addressingding design, solutions for water
management require analysis and action at a digoicwider) level. Moreover, national
policy requires local authorities to assess rigk&ritise development on non flood-prone
areas, and ensure that development does not irtfmacisk of flooding elsewhere (DCLG,
2010a). Yet, high-risk areas can be considereddéwelopment when other more suitable
alternatives are unavailable, and in this casedfi@sistant building design strategies should
be implemented. This flexible approach comes wiskst First, building design needs to
focus particularly on resisting the impact of waf€his entails higher structural resistance,
uncommon building configurations, and possibly kiglconstruction costs. Secondly,
because of these design principles, there is aaisleliver places that do not facilitate social
interaction. This is quite efficiently explained the RIBA publication ‘Design for flood
risk’, which is part of their Climate Change ToalkRIBA, 2009c), where it says: ‘Standard
responses to the risk of flooding include flood edefes, barriers to flood pathways and
raising accommodation above the potential wateellento columns or stilts. These
measures are often not well integrated with theralvarchitecture and landscape design,
resulting in poor quality and badly functioning gigbourhoods and streetscapes’. Possible
unintended effects of unthinking implementatiorgafdance available are further discussed.
For example, with buildings raised from the floedgd! forflood avoidanceand ground level
destined for car parkingthe public space risks to be poor, visually unativa, and
unsuitable for social gathering§Vith no people using open spacéisere can also be
consequent lack of passive surveillance on theetsaad no sense of ownership. In other
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words, physical resilience if implemented withléittonsideration of the social dimension of
the place can hinder social resilience. The salusioggested in the RIBA publication is to
integrate approaches for place-making, sustaindelign, and flood control/mitigation.
However, it could be argued that in the case of mewelopments the best strategy for
resilience would be to avoid building on flood-riskd.

Resilience is not only determined by site configjora and building design. Communities

play an important role, and developing on flood aseas also entails a further burden for the
community. This must be prepared for, and respend®; emergencies. Lamond and
Proverbs (2009) argue that, in order to reach tietf implementing mitigation measures,

factors such as desire and ability to act are macgs The former comes with awareness,
perception, and ownership. Individuals must be wadéid in taking action, and the sense of
belonging to a place can provide a strong incentiMee latter comes with knowledge,

resources, and belief. Any intervention to courfteoding can be undermined if correct

information and means to counter shocks are notigieed. These depend also on financial
and time constraint. Similarly Hamilton (2009), amalysing resilience conditions for the

water sector, distinguishes between technical factand social, political and institutional.

He believes that resilience is usually regardedoaected to ‘technical and political/social

factors but, ultimately, is about the responseaoiigctive attitude of the inhabitants’.

What can be learned from this approach to resiéiesthat:

» Essential to the resilience of places is not ohy physical response to flooding but
also the social context and the character of theeplThe exceptional site conditions
of flood-prone areas require exceptional designtgmis, thus great attention to the
guality of the public realm. National guidance pblysfails to emphasise sufficiently
this argument;

* The interconnectedness of scales of interventidaridamental to the success of any
resilience strategy;

« From a complex systems perspective, there are dalgtprs that can undermine
efforts. One of these is the knowledge of how ah@nvaction must be taken within
the community to avoid excessive damage to places the community itself.
Another one is the sense of ownership, which chibinthe feeling of responsibility
for taking action.

3.2.2 -Man-made hazards

Man-made hazards causing disruption can be gedetateerrorist action or system and
component failure (Hamilton, 2009). These can calaseage to infrastructure and buildings,
and can induce, within the community, a collecfpezception of lack of safety and security.
The safety of places has always been a seriousogrend urban design guides, long before
the concept of resilience reached centre stages imluded principles to discourage crime
(see Jacobs, 1993 [1961]; Llewis-Davies, 2000; EAB002). Nevertheless the last decades
have witnessed a radicalisation of social and aailtconflicts which, directly or indirectly,
has resulted in a growing public concern aroundtgagsues. Consequently places resilient
to man-made hazards must be sufficiently proteatginst them as well gerceivedto be
safe by the general public. For this purpose ‘SBfaces’ (a guide delivered by the previous
UK government on planning for security) addressese prevention through effective
planning (ODPM, 2004), and gives a thorough re@stto how neighbourhoods can be
liveable, pleasant, and discourage crime. Seventl@enecessary attributes for crime
prevention. These are:
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Access and movementhe movement framework should provide a networkootes that is
clear and well defined. Too many connections maybeceasy to control. Too few may result
in an isolated area because of reduced accessibilit

Structure —the layout of the development and of buildings, g of uses as well as their
adaptability to future transformations can deté@ner

Surveillance —passive surveillance is made possible when spagafigurations enable
inhabitants to overlook open spaces at all timesye surveillance is one exerted through
devices or dedicated staff. Both can act as a aieterrent;

Ownership —communities that identify with the place in whichey live tend to take
responsibility for places and their security. Unairty of ownership can increase the
likelihood of crime and anti-social behaviour;

Physical protection —physical and visible features that prevent or disage access to
entrances or open spaces;

Activity —in active streets and with active building frontagthg ‘eyes of people’ control
streets. However, excess of activity can make ciisible;

Management and Maintenance neglected places tend to attract crime and antakoc
behaviour. The management and maintenance of #ue plill keep it visually attractive to
people.

Safe places are therefore those where circulagmeess, and uses facilitate a passive
surveillance by the people who live and work logalih turn the place needs to possess those
qualities needed for the community to develop aseif ownership. Buildings must also be
designed with security in mind. For example, thhgda the glazed surface, the higher the risk
in case of blast. Finally, management and maintsmane crucial to maintain over time the
quality of the place. These guidelines merge passid active spatial strategies. The former
aims at fostering community cohesion to prevent deeay of the social fabric. For this
purpose, places must be designed with a mix of, asefrong identity, active frontages, etc.
The latter aims at imposing security through tedbgw (i.e. CCTV, etc.) and through spatial
configurations that limit or discourage free ciatibn. However, there could be tensions
between measures that attempt to stimulate paatioip and encourage people to take
responsibility of their places, and measures tHédr csecurity by reducing responsible
engagement.

Coaffee has produced a consistent and broad boawprifon this subject (see Coaffee, 2008;
Coaffee, 2010) examining from different perspeditiee risks to infrastructure and buildings
that may come from terrorist activities, and promgtthe integration of security principles
within the urban planning and design. Much of ha@kvfocuses on the attempt to go beyond
the narrow specialist standpoint, and identify sgies which could lead to holistic design
approaches. He argues that the disaster agendsuatainability are not disconnected. Who
would wish to live in an energy efficient but ursaflace? An integration of the two, and an
identification of the conflicts between the twoniscessary to produce joined-up approaches
to design (see Bosher, 2009). In the effort tograge security strategies with those pertaining
to sustainable building construction, Coaffee andhr (2008) analyse the opportunities for
some of the safety measures to be implemented tw @&siver environmental benefits. For
example, windows positioned to allow good visilgildn entrances, could also provide good
daylighting levels. Reduced energy consumptionaddgree of self-sufficiency with on-site
renewable energy generation can suffice for eneygtems failure. Coaffe and Rogers
(2008) argue for the necessity of augmenting umstibal security strategies through
community resilience. Community networks such a® thocal Resilience Forums
(established under the 2004 Civil Contingencies) Aae tasked with ensuring that there is
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an appropriate level of preparedness to enable feectise multiagency response to
emergencies to be established at a sub regiorgll.|&mnally, Coaffee et al(2008; see also
Coaffee and Bosher, 2008) suggest that any medsuresecurity and terrorist action
prevention, if successful, needs to be endorsedthiey local community. This entails
integration of aesthetic and social consideratmasto contribute to ‘place-making’.

The terrorist attack in London in July 2005 maggdfpublic concerns for safety, and exposed
the fragility of critical components of the builhwdronments (Bosher, 2009). For this
purpose, other principles were introduced (see RIBAO; see also Home Office, 2010). For
example, a particular attention to the design aramhagement of places likely to attract
crowds was recommended, as well as a classificatmonrding to their level of risk, which
could enable a proportional implementation of cewmmeasures. It should not be
underestimated, however, the impact that the unchydementation of such measures can
have on the built environment, since it can enogeira culture of diffidence and produce
spaces that hinder social interaction and vitalityys being not resilient in the long term.
Security issues constitute a strong public conaahthey are driving much of the decision-
making processes. But are these issues going @s befluential as at present in the next
decades? Is it reasonable to yield to the preot¢icunsaof the moment in favour of a long-
term strategy? Security and counter-terrorism nreasaontribute to shape our cities and
their impact will be inherited by the future gertemas. Briggs (2005) argues: 'The long-term
impact of counter-terrorism on the built environmesil be measured in terms of the fabric
of the city, but will be determined and framed ke thature of governance cultures and
practices that exist at the city level. Getting tighit answers to these questions will be key to
preserving the vitality of our cities for generasato come.’

What can be learned from this approach to resiéiesthat:

* The resilience of places to man-made-hazards depamdhe response of individuals
and communities, which is also based on their mi@e of security of places. The
design of building and open spaces resistant &ckdtmust address not only physical
but also behavioural issues;

* The integration of security features within builglifabric and infrastructure can be
harmonised with environmental design features;

* The excess of safety and security prevention (8@ng artificial light allowing
effective surveillance, CCTVs, barriers to easyeasdo cars, the limitation to meet in
large numbers to prevent terrorist actions, etan) groduce sanitised spaces that lack
vitality (Pierce and Williams, 2011). In turn, thigay also hinder the capacity to react
to threats.

« The previous point suggests that the tendency &r-design preventive measures
could be interpreted as a ‘detailed resilience’ ¢aposed to ‘general resilience’)
approach. By narrowing excessively the focus ona@dance of terrorist actions,
recommendations do not sufficiently consider loagrt threats that come with, say,
‘sanitised places’. Existing guidance also mentiobsit does not sufficiently
emphasise, those elements that could bestow reslieo the system (i.e. leverage
points) such as active surveillance. For this psepgocial and cultural activities must
be encouraged, which can attract people. Yet inlajde crowds are regarded as
potentially dangerous and when possible discouraged

3.2.3 -Community or social resilience
In literature, community or social resilience isrmally regarded as the ability of
communities to recover from disasters, or to resmmst adapt to the consequences of climate
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change. It can also refer to the interaction betwsecial and ecological systems and the
environmental changes triggered by human activities this perspective resilience is
examined at multiple scales (from local to glohwith a very broad focus that encompasses
all human processes and their impact on the enviemt. At a national level, the recently
drafted ‘Strategic National Framework for CommunResilience’ (Cabinet Office, 2011)
focuses on the ability of individuals and commurtitypromptly respond to threats of any
kind. Such response can be effective and fastdllaetworks are established that link third
sector organisations, responsible individuals, aggncies. Awareness and information
available to all is also crucial. The document sle¢stimeline of a governmental programme
aimed at fostering individual and community reattto emergences. The programme aims
at: raise awareness of risks and consequene@pand and export successful community
resilience models across the countefiminate barriers to participationsupport dialogue
between practitioners and the communfiyovide a shared framework to communitidsis
therefore the provision of professional guidance @aformation, and the constitution of
dedicated networks and organisations, which cap thed community to spring back in the
aftermath of disasters. In this perspective prodesds can contribute to social resilience
through knowledge transfer and the facilitationsotial participation. This is an approach
deemed necessary for many other strategies stredtiyed to a sustainable built environment
(e.g. correct use of energy efficient buildingss.)etStill it is one that struggles to be
integrated into common practice, possibly becautesaarce individual engagement,
difficulty in elaborating effective strategies, because of reluctance of practitioners to
address user behaviour within the design process.

While the focus here is on enabling the communditycbpe with emergencies through
information and preparedness, and in building resomanagement, some studies presented
in these section have stressed how crucial istteagth of the social fabric for the purpose
of recovering community vitality after disastershel scope (and the interpretation) of
resilience is therefore extending to the social asdnomic vitality, and to community
building. These studies maintain that social side strongly depends on the social
composition and the particular economy of the pladd@ch can sometimes be characterised
by a fragmented social fabric with vulnerable gmupther scholars maintain that it is in fact
the value system of the community that will makmadre resilient, and that ‘the presence of
sustainability-generating resilience attributesl woié greater among urban areas featuring
moralistic political cultures and will be less amgoimdividualistic cultures’ (Pierce et al.,
2011).

Campanella (2006) argues that, after disastersdibgs can be rebuilt. However it is the
reconstruction of social and cultural networks ohialu cities are based that will lead to
recovery. This is because disasters ‘uncover uyidgrlvulnerabilities, which have social,
political, economic and environmental origins’ (Reaand Handmer, 2011). The
reconstruction of networks can be facilitated tigtowa diversified economy and a built
environment with quality and identity. Whether commities resilience is looked at as the
organisational capacity to respond to threats, oth@ net that will hold the community
together in the aftermath of a shock, emergendmsild not be regarded as occasional
events, since disturbances will inevitably occumuiban systems because of their dynamic
nature (Pierce et al., 2011). Thus the buildingaxhmunity resilience should be envisaged as
a constant, on-going process to which institutidosal groups, and individuals must be
committed. Central attributes of social resilierce information intended as the ability of
reading signals and designing solutions as a regptm environmental changetotivation
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intended as to how responses to change are ewdl@atécapacity intended as resources to
implement change (Lambin, 2005).

The many streams of study on vulnerability descérain two research traditions:
vulnerability to natural hazards and vulnerabibty disparity of access to resources (Adger,
2006; Mustafa et al., 2011). The former can lerselitto a restricted perspective (i.e.
emergencies as a consequence of calamities), vehtiredatter necessarily relates to societal
structure, policy, and governance. The Nationahfenaork for Community Resilience, for
example, appears to be biased towards the emergemepective, and not enough on an
integration of the emergency within a three-stedicgoof continuous information,
motivation, and capacity building. Therein, theerabf professionals appears unclear,
probably consigned to one of support and infornmagimovider.

Adger (2000), expanding the view from the commuuiinension to a wider urban social
sphere, links together social and ecological esie, since both are dependent on human
activities. Political institutions governing sogieeconomy, and cultural structures all depend
on the ecosystem services supplying resources.eThapact the degree of ecosystem
resilience, which in turn influences social resiie. Through progressive urbanisation socio-
economic and biophysical processes interact, apdrikng on their form cities will impact
ecosystems in different ways. For example urbaavelpcan be deemed as an inefficient use
of land that reduces the coverage of green areasusuling cities (Musacchio and Wu,
2002). Drawing on empirical evidence of the damaaed alterations of urban forms on
ecosystems (e.g. diminished connectivity for sdvspacies, environmental pollution, light
pollution, etc.), it is possible to test strategiesdevelopment plans that link urban patterns,
economic activities and ecological conditions (Athe2005; Alberti and Marzluff, 2004;
Alberti et al., 2003). Arguably, it is difficult tdetermine the extent to which political and
cultural choices cascade on human activities abdnisation, on the ecological systems, and
finally on local communities and their ability talapt to change. These studies, however,
attempt to demonstrate that links between thesendisspheres exist and must be studied
within the logic of one large and complex system.

What can be learned from this approach to residieathat:

 Community resilience and social resilience, alttoygredominantly viewed in
relationship to disasters is strongly influenceding local and general economic and
social conditions;

» As for other guidelines for resilience, the timetéa here is crucial. Measures for its
attainment must not focus on the here and nowe#uasthey necessitate long term
vision and planning;

* The exploration of social resilience in relatiomskto the physical conditions of the
built environment is limited whereas some atteniptsapture these interplays can be
found in the literature reviewed on natural and mmeade hazards. To what extent the
quality of the urban context, its use, its enviremtal efficiency can support the
resilience of communities?

3.2.4 —Resilience to climate change

This is a wide category of resilience that encorspasnany specific areas such as natural
hazards, resilient infrastructure, resilience tng temperatures, etc. Climate change is the
specific subject of the Supplement to the Planiaticy Statement 1: Planning and Climate

Change (DCLG, 2007), in which principles for sustdile urban development are integrated
with those for adaptation and mitigation. The atdésron the reduction of carbon emission,
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an increased degree of energy self-sufficiency, tneddesign of cities that can mitigate
effects of rising temperatures and the expectedenmextreme weather events. Ensuing
recommendations includerovision of trees and vegetation as carbon sinkasomitigation

of urban heat island effects; decentralised engngyduction; infrastructures protected from
disasters; avoidance to develop on flood-prone syemnergy and resource efficient
buildings; sustainable drainage systemEhe scale of interventions recommended here
requires the coordination of Regional Spatial $gegs with Local Development Frameworks
and the prioritisation of environmental goals fewndevelopments and new buildings. The
climate change umbrella offers the opportunity ¢aftate the entire gamut of best practice
approaches to environmental design, such as eedfigiency (e.g. resilient energy supply to
avoid energy cuts during extreme heat events, lesatgy production, etc.); reduced water
consumption leading to resiliency to droughts (Kk@laaui and Robert, 2009); passive
design principles; resistance, recovery and adaptab floods; building structures resisting
higher subsidence, etc.

With its Climate Change Toolkit, RIBA offers praml advice on low carbon building
design, designing for flood risk, and whole lifeilding assessment (RIBA, 2009a; 2009b).
Although the publication is of use for practitiogeit merely lists current well-known low
carbon design principles reinstating their releeafur the purpose of urban resilience in the
light of climate change. Design for Future Climéatee report delivered by Gething (2010)
for the Technology Strategy Board, is possibly arancomplete and relevant study. It is
composed of three large sectiom¥esigning for comfort(keeping cool; keeping warm);
Construction stability(over ground; underground, weatherproofing); &mgnaging water
(water conservation; drainage; and flooding). Ircheaection the report highlights the
tardiness of the construction industry to this E@rge and the ensuing opportunities. Existing
technologies and assessment design tools facilitededesign of low carbon buildings,
however much more research and experimentatioedsssary to face with challenges that
are not yet completely known. Moreover, the cortdiom industry needs to devise effective
and innovative pathways to build affordably andeefively since costly construction
solutions are generally resisted. Thus, buildirggslient to climate change require innovative
methods of construction and the redesign of supghyg procurement chains. More
importantly, emphasis is put on the uncertaintidsexisting as to how and to what extent
climate change will impact environment, thus buitgdesign needs to factor in a degree of
‘excess capacity’ to be able to resist that whechtill unknown.

At a more strategic level the report ‘Climate Actiom Megacities (Arup, 2011) identifies
three categories of adaptation and resiliesdsis planning and preparatigmeducing flood
risks reducing vulnerability to climate stresthe latter consisting in reducing ‘vulnerability
to heat, water and health stressors produced mmatdi change’.

Although failing to satisfactorily cover social ardonomic factors, Roaf’s guide on climate
change (2005), provides an exhaustive outlook ailigacy principles for a post peak-oil
urban environment, in a ‘world where power failunegl become more common’ and
ecosystems adapt to mutated environmental conditidiere too, the attempt is to draw a
systematic picture of the destabilising factorsenfipg resilience, which can be foreseen but
are still uncertain. The focus is exclusively or #nvironment (i.e. floods, extreme summer
heat, stronger weather events, etc.), resources Wiater and fossil fuel) and the social
tensions deriving from migration patterns and egclal changes.
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A much broader picture is outlined by the Resili€rty with their website in which a ‘set of
planning and design resources - including blog aseb links, research references, and
planning and design exemplars - that further explbe question of how to build the capacity
for resilience in our cities’ is made available (wwesilientcity.org). On the website climate
change is depicted as only one of the (although agomn factors that can limit urban
resilience, others include, for example, resou@cty and population growth. Resilient
design principles are given at a city and a bugdinale, and these merge those listed in other
literature presented here with those provided Bt peactice sustainable urban design guides.
For example, under the section of resilient cityngples, ‘Density, Diversity and Mix’ and
‘Placemaking’ are included for their contributiom ¢arbon reduction through a better land
use, walkable neighbourhoods, concentration ofviiels as well as vibrant and liveable
places. Under the section for resilient buildintyge principle ‘Design for use of building
systems that can be serviced and maintained withl Imaterials, parts and labour’ is
introduced, which emphasises the importance of aallsupply chain for all building
components and processes in a near future whebalglade is unaffordable because of the
extreme depletion of fossil fuel stocks. Althoughidance given here is broad and never
specific, and although a theoretical framework esaating principles for resilience is
lacking, there is nevertheless an interesting giteim portray resilience to a practitioner’s
audience in all its dimensions.

The urban resilience prospectus compiled by theiliRese Alliance (2007) sets the
foundation for a strong holistic research framewtok urban resilience, which does not
specifically address climate change although iitoss itself in the context of a process of
environmental chang&he research agenda outlined includes: drivershahge and threats
for cities; pathways to integrate the triple botttime dimensions; the influence on resilience
of the new socio-ecological urban systems emer@ieg city-regions, metropolises, etc.);
and finally the alternatives to redirect urban gitowowards sustainability objectives. The
key, interconnected areas for this investigatia aretabolic flowqproduction, supply and
consumption chainsyjovernance network@nstitutional structures and organisatiorsjcial
dynamics(demographics, human capital, and inequality); lamiit environmentecosystem
services in urban landscapes). A vast and compsereerystem is traced here, of which the
built environment is only one of the componentse Tinospectus anticipates future research
of the Resilience Alliance team, of which no resuld date are available. It effectively
captures the essence of urban resilience, whickyssemic, and the interplay between
evolving cities and ecosystems in a process thabisfully controlled by societies. It is a
bold attempt which could lead to further the théioed understanding in this area.

These last two attempts to define resilience pgsadseadth and richness that the rest of the
literature reviewed under this category lacks beeawf its restricted scope (i.e.
environmental efficiency to adapt to climate chandgénfortunately both attempts are not
sufficiently developed so as to provide a fullyefteed theoretical framework for resilience
and/or specific integrated guidance to climate geattat can help practitioners focusing on
attainable targets.

What can be learned from this approach to residieathat:
« Urban resilience to climate change is a categoay éimcompasses several strategies

for environmental efficiency, which are already ¢oonly used for building and
energy resource efficiency;
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« Climate change is a global phenomenon. Its examimat relationship to the urban
environment must necessarily take into considemadiferent scales and different
urban dimensions. Thus a complex systems appreasteided;

* Resilience to climate change is the most comprebertd the categories reviewed
here. As such is the most suited to be looked &stloally and with a complex
systems approach. Still, little attention is giventhe adaptive capacity of cities to
future social and economic shifts, which will beatlictated by climatic changes;

* Much of the literature examined fails to providEamework supporting the multitude
of recommendations/strategies/approaches to udsalence.

3.2.5—Resilience through adaptability

If the ultimate purpose of resilient urban envir@nts is to survive the test of time, then
arguably physical adaptability is a key elementthdligh this topic features in some
literature on resilience reviewed here (see Get20d0), and its relevance is highlighted in
the latest sustainability-centred revision of RIBAlan of Works (RIBA, 2011), much of the
studies on urban and building adaptability wereettgyed before the concept of resilience
came to prominence, therefore not directly linkedtt At an urban scale, interventions for
adaptability inevitably relate to the economy amel $ocial conditions of the place, since they
impact on the future uses of buildings and theitasility to future social expectations.
Debate on these issues conflates with the oneeoguality of the urban environment and the
role it can play in supporting the vitality of Idaaommunities (see Jacobs, 1993[1961]; see
also Urban Task Force, 2000; DETR, 2000).

In discussing the transformation of cities overirtHaes, Childs (2001) introduces the
concept of civic evolution. In his opinion ‘buifdy types and cities change over time'.
Understanding the nature of change would aid desggin making adaptable and resilient
built forms. Buildings resilient to changing socmhctices and to aesthetic appreciation, or
neighbourhoods maintaining their vitality, are sii@tause they have evolved, similarly to
ecosystems. New 'species’ of buildings evolve fritve hybridisation of obsolete typologies.
For example, the fcentury railway station ‘is the result of a crbssween the engineering
shed and the chateau hotel’. Nevertheless thiddggdias been able to capture the need for
representativeness, flexibility, and vast, unoluséd spaces capable of accommodating
crowds and flows of people. It is also a typoldiggt has resisted time and that to date is still
suitable to public space spatial requirements. lRasiurban design and planning should
thereforefocus on the built form rather than being undulffjuenced by other dynami¢s.g.
economic, political, etc.);allow change over the lifetime of buildingsonsider the
interaction between buildingsonsider the not pre-planned emergence of urbatepa and
settlementsThis last principle connects to an urban thecaition initiated by Jane Jacobs
(1993[1961]), which promotes urban vitality througto-existence within the same
neighbourhood of diversity of uses and income gsowith bottom-up social participation.

Successful architectural design ‘maintains a colimgetoherence and meaning even as the
details of its context shifts’ (Childs, 2001). Timeeds to apply not only to aesthetics but also
to changing social conditions. There are historpr@cedents of building stock that did not
survive a perception of inadequacy, which wasmitty related to its spatial and mechanical
qualities. Peter Hall (2002) reports on the failofenany high-rise developments built in the
UK during the 50s under the influence of the amsttiiral modernists’ vogue, many of which
were demolished after less than forty years. Thggests that failure may not be explained
only on aesthetic and functional grounds. Instéaudy be attributable to changing social
condition (i.e. ‘problem families’ moving in as arssequence of sudden housing surplus) and
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ineffective management (i.e. control of disturbarimélding maintenance, etc.). The ensuing
removal of many of these developments seemed tera& the ‘clean-sweeping planning’
that replaced many slums with high-rise blocks andioing so destroyed many communities
that were integral to those places.

More broadly, the issue of adaptability can be ghiwack to the attitude with which cities
are regenerated. Many scholars have claimed thalamied approach of regeneration
policies which tend to be viewed as drivers forreraic growth and much less as occasions
for amelioration of social conditions and creatitor local jobs, thus contradicting the
principles of sustainable urban development (sesni?y et al., 2005; Raco and Henderson,
2006). Elaborating on this critique, it could beywed that the adaptability of any urban
environment is also a function of the agenda thdtehind each process of urban change. If
there is political will, much of the existing buihd) stock and of the urban spaces could
possibly be adapted and retrofitted to meet enwimemtal excellence standards, with
demolition and reconstruction carried out only whstnictly necessary. Jane Jacobs
(1993[1961) describes vividly the case of the Nditid area of Boston, whose community
was thriving and its street life attracted visitotsut nevertheless was earmarked for
regeneration. Carmon (1999), in giving an accodirthe UK renewal/regeneration policies
over the last three generations, shows that irfiabe of the best goals of social amelioration
and provision of much needed dwellings, rarely dargcale interventions met initial
intentions. She comes to the conclusion that iheodc development and social equity are
the truly ultimate objectives ‘the analysis of “avpays and who benefits" should be used as
a main criterion for selecting projects for urbageneration’.

‘Civic evolution’ is about adaptation to time, agdidance available on building adaptability
can be found in the ‘Building for Life’ set of pdiples (CABE, 2008), or in best practice

urban design guides such as By Design (DETR, 2886@)the Urban Design Compendium
(Llewelyn — Davies, 2000). The Urban Design Compemd for example, recommends

urban block forms that allow accommodating overetianvariety of building typologies and

sizes. ‘Building for Life’ advocates adaptabilitthfough development that can respond to
changing social, technological and economic comakti’ This can be attained through simple
building forms that can easily adapt to a varietyporposes, and allow modifications of

interior layouts. However such guidance mainly sists in practical criteria applicable to

residential buildings. It refers to dwelling tramshation to changing user needs and for
inclusivity purposes. Instead, the notion of ‘cieeolution’ goes beyond spatial flexibility to

include design principles sensitive to the broasterial and historical context. Failure to

include these principles while designing urban tilgw@ent may result in a building stock

that will struggle to adapt over time.

What can be learned from this approach to resiéiesthat:

* In designing resilient places it is essential tasider the time factor, namely how
meaningful the urban development planned today bal as the ‘details of the
context’ shift;

» Adaptability is not only about the possibility taify spatial configurations, but also
about the capability to meet changing socio-cultnezds and different building uses;

« Similarly to the other categories, literature obaur adaptability shows an excessively
narrowed focus. For example it fails integratingngideration on environmental
performance, either because it was developed befoveonmental awareness (and
resilience debate) came to prominence or becaukeks of a sufficiently robust
systemic approach.
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3.2.6 — Summary of the issues emerging from thatiire review

The concept of resilience within ecology studies haen briefly reviewed in parallel with
the topic of cities as self-organising systems wvitbrban studies, thus eliciting strong
analogies between natural and urban systems. Seomnmendations for resilience that
seem valid for both systems have emerged, which dtaw from the complex systems
theory. Recommendations include:
* The necessity to approach the issue of resilietiesciwith a complex system
perspective;
* The necessity to define the finalities of a systerorder to establish the purpose of
resilience (resilience of what and to what);
* The necessity to widen the scope of resiliencedigdiversus detailed);
» The necessity to consider sufficiently large spatingl temporal scales of systems;
* The necessity to identify feedback loops and leyeoints that can help improve the
resilience of the systems.
These basic principles have helped identify incsiesicies in the studies on urban resilience
reviewed here, which are usually related to an &sigely restricted scope, the lack of a
systemic approach, and an insufficient integraiomongst the systems’ elements. Some of
these inconsistencies are summarised below.

Urban resilience has been recently associated ynaith sudden shocks and consequent post
emergency recovery. This has spurred a flurry adejines that address specific disruptions
occurring within the urban context. Neverthelesssustained and sustainable urban
performance requires considering factors that aelosn included in disaster studies.
Flexibility of spaces and uses, for example, algioa traditional issue within the urban
design and architectural debate, acquires particalavance in the face of the fast pace of
change of society and the short life span thabften new buildings and urban development
tend to have. Within a permanent condition of utaiety, resilience must be an attribute of
all urban dimensions, not only of those that aredatly connected to emergencies.

The literature review shows that in each categdryesilience there are shortfalls, some of
which become more evident when social and/or ecamoonsiderations come into play that
could undermine the effectiveness of design scherm#®ese too rigidly rely predominantly
on physical performance. Resolving these contraxistcan lead towards a more integrated
approach. For this to happen, there must be clantshe definition of urban resilience and on
the necessary requirements for its implementatinstead the picture resulting from the
literature review is somewhat fragmented, with arbasilience defined alternately as a ‘fast
response to emergencies’ (Cabinet Office, 2011jttipg in place safety nets for the
disadvantaged within the community’ (Sellick et, &010), ‘resistance to climate change
effects’ (HM Government, 2011; DCLG, 2007), ‘witastl, recover from, and mitigate for,
the impacts of extreme natural and human-inducedrida’ (Bosher, 2009), ‘the ability to
withstand damage’ (Hamilton, 2008), ‘the capacityaocity to rebound from destruction’
(Campanella, 2006), and more.

The fragmentation of the concept of urban resikebhecomes more evident if one considers
the likely eventuality of applying more guidelinesmultaneously, with some of the

correspondent measures overlapping or conflictifRgr example, as discussed above,
excessive security measures (i.e. resilience tomee hazards) may hinder the vitality and
the identity of the place, with the latter beingeoof the requisites for a fast post-shock
community recovery (i.e. community or social resiie). Strong building structures and
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external walls can provide protection against testaattacksand offer the opportunity for
enhanced thermal mass leading to energy savingsff@@oand Bosher, 2008). These points
of intersection need to be mapped and evaluatethegscan offer opportunities to connect
the much fragmented picture of urban resiliences therefore critical to position and review
all these different connotations within a commoedttetical framework that can facilitate a
systemic view. This should be based on a sharaditii@i of urban resilience indicating its
finality, and offering a baseline onto which mea&suto resilience can be identified and
evaluated.

What follows is a list including some of the isstieat have repeatedly emerged in the course
of the literature review, which builds upon thoderitified in the initial section on ecology
studies:

» Studies on resilience predominantly focus on speaépects. To date, resilience
lacks of a unitary definition or of a framework hiit which all these specific studies
can be accommodated;

* Planning and designing for the long-term, and atersng a sufficiently broad context
in which each plan for development sits, are essermireconditions for an
understanding of the ‘workings of resilience’. Wt the system analysed is a
Canadian forest or an English social housing estateditions for resilience can be
understood only when focusing on the context awl ih mutates over time;

e The need to approach things holistically when desiy sustainably is fully
acknowledged. The literature review shows thatabse of its systemic nature, this is
particularly true for resilience, and the key t® itomprehension lies in the
relationships and intersections amongst the divesseial, economic, and
environmental factors;

* Learning from complex systems and from the systemsking discipline, the
examination of links that connect factors can leadhe identification of feedback
loops, delay mechanisms, and leverage points.heratords the understanding of the
conditions for resilience, comes with the idenéfion of causes for adversities with
connected reasons;

* The interconnectedness of scales of interventioidings resistant to flooding must
be complemented with a permeable urban environnmarmd a district water
management; designing for climate change necesditaldings, urban environments
and infrastructure concurring to mitigate heat,tgeco against water, and ensure
provision of utilities, etc.) is finally anotherdture inherent to resilience.

The resilience of urban environments must transcgndle interpretations to look at its
essence, which is systemic and time-bound. Res#i to natural hazards necessitates also
communities to spring back to life in the post-disa recovery, supported by an effective
economic fabric and buildings that can be easilgamed and/or upgraded. All these
dimensions must be looked at simultaneously, hehee systemic nature of resilience.
Disasters are only some of the events that mayecdigsuption. Urban development may not
resist economic downturns, market logics, and caltshifts that will occur in the short and
long-term future, hence the strong link betweenlieeee and time. To analyse urban
development against resilience requires considemimigstically these factors. These basic
findings will lead to the identification of an ajgpriate method to identify urban resilience.
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Chapter four — Interviews with practitioners

The aim of this section is to present the findinfa series of structured interviews held with
practitioners working in the field of the built aranment. These were conducted so as to
ascertain to what extent and in which ways urbasilieace is understood within the
interviewees’ professional category. Whilst findsnfgom a small series of interviews can by
no means be generalised, they can nonetheless offégghts of relevance to this
investigation.

4.1 — Interviews
Eleven out of the twelve invited participants agrée be interviewed. The participants were
carefully selected on the basis that they were:
» Experts with many years of experience in the sewftarchitecture and urban design;
» Directing renown architectural and urban desigrciicas, and actively involved in
research activities with professional organisatisunsh as BRE;
« Central figures in prominent architectural orgati@#s promoting good design and
research such as RIBA and CABE.
The particular position within organisations of #ector and the professional experience of
the interviewees ensure that their opinions arerinéd, and to an extent reflect, those of
their professional group. Their comments reporfingfessional attitudes on resilience are
therefore considered by the author sufficientlyatde. In Table 2 a short description of the
interviewee'’s job position and/or area of experissprovided.

4.1.2 - Questionnaire

Through the literature review some issues thatpamticularly relevant to resilience have

been identified, which in turn constitute aspectdé further investigated. Based on these
aspects a guestionnaire was formulated that was taseonduct some structured interviews
with practitioners. Such aspects include:

* The lack of a unitary vision, or interpretation, foamework that can be used as a
general reference for understanding urban resgiembich leads to questions aimed
at probing how this concept is understood withim pinofessional domain (see section
of the questionnaire: ‘Individual and collectivedrpretation of resilience’);

* A systemic approach to resilience requires condisteales of intervention, which
leads to questions concerning the spatial scalesvrath resilience should be
examined (see section of the questionnaire: ‘S¢ale

» Establishing the purpose/finality of a system heigentify risks of failure and
therefore effective strategies for resilience.He tase of urban systems, it is assumed
that their ultimate purpose should be their sustam state, and that the resilience of
this state is desirable. This leads to questionuathee perceived relationship between
sustainability and resilience (see section of doestionnaire: ‘Sustainability and
urban resilience’);

* Finally, since this thesis aims at exploring preadtiapplications of the concept of
resilience into practice, a final set of questienadded that concerns its measurability
and applicability (see section of the questiormaikpplicability/measurability’).

The complete list of questions is presented in & &bl
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Categories

Questions for interviewees

Individual and collective
meaning and
interpretation of resilience

1 - Do you think resilience is a familiar concept in the planning and urban design
field? How do you think it is currently interpreted? How do you interpret it?

2 - Do you think that in current practice the notion of resilience is also
associated with one of longevity of buildings and of the built environment at
large?

3 - Given your interpretation of resilience, could you specify how such a concept
is addressed in the planning/design process, and with what tools? Could you
also specify how do you address resilience in your profession/practice?

4 - There is an assumption, in many disciplines, that resilience is a positive
quality. It implies that what is planned needs to last and perform well for as long
as its physical form lasts. Do you think this is achievable as far as the built
environment is concerned?

Applicability/measurability

5 - Do you think the long-term effectiveness of what we plan could be achieved
through the application of a set of principles, or guidelines, that can inform the
initial phase of the design/planning process? - (Qualitative approach)

6 - Conversely, do you think that a long-term effectiveness can be best achieved
through a value-based approach? For example, by establishing performances
that should be maintained over the life time of the built environment (e.g. a
level of energy efficiency, buildings adaptable to a given number of uses,
percentage of open/green spaces available per inhabitant, etc.)? - (Quantitative
approach)

7 - Do you think that resilience is measurable? If so, how and with what
(qualitative or quantitative) indicators?

8 - Do you think resilience (as for the definition stated above) as an indicator
could (and should) be integrated in assessment tools, or rating codes, such as
Code for Sustainable Homes, BREEAM, or Green Print?

Scale

9 - Do you think the nature of resilience changes depending on the scale
considered? If so, could you define how?

10 - Do you think resilience is a concept applicable to a single intervention, or at
a building scale, or at an urban development scale, or at a larger scale, or at all
scales?

Sustainability and urban
resilience

11 - Do you think resilience and sustainability are distinct or related issues?
Could you define their relationship?

Table 2 - Questionnaire of the interviews to priatiers

4.2 — Analysis of the interviews

In this section some of the most significant opisidhat emerged from the interviews are

presented. It is important to notice, however, tire has been a tendency amongst the
interviewees to discuss resilience beyond a réstrispecialist standpoint, and mainly focus

on traits of flexibility and adaptability at larg&hus, many have expressed opinions as to
how embedding such traits not only in the facextifeene events but more in general against
time, and socio-cultural and economic changes.h# tevel, the discussion has produced

results that can be appreciated by a wide audiehpeactitioners (as opposed to a specialist
one), and thus spur an understanding that goesnfetfee simple measures included in
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checklists and guidance such as those mentioni iprevious chapter. Each following sub-
section is dedicated to one of the categoriesefrestionnaire and presents a brief account
of the interviewees’ responses. Different responses counted to ascertain which are
predominant over others and in some cases relexamiments of the interviewees are
provided. At the end of each sub-section emerdiegnes are summarised. The final section
of the chapter attempts to draw conclusions. Contsngaithered are summarised in Table 3

and transcripts of the interviews can be found ppéndix 1

Interviewees 1-Climateand 2 - Architect: 3 -Directorina 4 - Architect 5-Head of an 6 - Project
Sustainability Designer, big design directing own organisation architect id
Manager for a academic, and practice; practice and promoting design company,
Local Authority  consultant experience in working in good design in mainly working
teaching urban urban design the built in architecture
design; schemes, also environment
delivering CPD overseas
for RIBA
1. Currently, how Itis not It means It is familiar for Familiar Becoming Itis nota nota
is resilience particularly different things those working although familiar. Set in concept that we
interpreted in the understood or to different in security. It is perceived as the context of are familiar with
planning and a major people. Itis however connected with extreme events in buildings,
urban design criterion for confused with difficult to technological, which are
field? How do you  assessment. longevity. It discuss with rather than currently
interpret it? Urban could mean others about socio- designed with
developmentis  flexibility (a changes that economical little built-in
mostly concept pursued  may happen 30 issues. The adaptability
designing for since 70s) years away emphasis should
today not the from now shift

future

2. Is it associated No, it is about Yes. We design It is perceived Current practice ~ More Yes. But different
with one of fit for purpose for a design life as an attitude has a green bias.  commonly clients have
longevity of over a period of 20 years. to adaptation Wider issues are  used ina different
buildings and of of time not considered societal expectations.
the built context, rather With community-
environment at than longevity owned properties
large? longevity can be
addressed
3. How is it Climate change Do we want You have to There is often a It is addressed Through
addressed in the is forcing longevity? think in terms whitewash as a process of standards.
planning/design professionals Building should of building approach to future Although these

process, and with to lengthen the  be designed in elements which  resilience that proofing, may lead to an
what tools? time-horizon of  parts where need continuity ~ doesn’t take thinking about engineered
risk analysis some could last and others that into account change and design whereas
and some are need change local diversities risks that may the agenda is
unlikely to last. arise much wider.
4. Do you think Yes. It Resilience Yes, although Looking at the | think the It is about
resilience can lead  shouldn’t be requires the concept of local context urban form adaptability. But
to longevity? tied down to a legislation, but ‘long-lived’ and answering because of its maybe it should
numeric factor.  also the must be to those needs cultural power,  be accepted that
It must be definition of defined. There may result in is important. buildings can be
more flexible. what needs to are places resilient Stable demolished,
be flexible since where building environments evolution is whereas urban

building’s obsolescence is needed and the  fabric needs to
performance artificially more robust be permanent.
ends before its determined by the urban form
physical form rising land the more
values. successful
5. Does it require There is a risk You cannot Guidelines are Qualitative It helps to The danger with
a qualitative of locking quantify some necessary and analysis can be structure your sets of principles
approach? yourself into environmental must stay in developed and thinking, and guidelines is
numbers elements place in spite of  detailed ina however it is the sheer
the alternation quantitative no substitute preponderance
of governments  assessment, to good design that stops you
although time thinking
consuming
6. Does it require We need a Both Yes | am diffidentof ~ Can be useful, Yes
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a quantitative qualitative quantitative although not
approach? measure. approaches everything that
Feedback loops can be counted
should allow counts
knowledge to
be updated.
7.1sit Yes, but The concept is Scoring systems  You can only Yes. You have Not sure it is
measurable? perhaps not too fragmented. can be of help, measure it in to break it possible to
sufficient in Atool could help  althoughitmay  hindsight down and find measure it in
their own right assess potential come with ways of advance. Life
for longevity threats measuring it time cost could
be a parameter
8. Could it be Yes PFl had ain-built ~ Yes Tools fall in the Thereis a I am not sure it
integrated in 25 years trap of danger that can
existing design resilience, but it generalisation quantitative
tools? did not produce and can be indicators can
good manipulated oscillate
architecture. cultural
acceptance.
9. At which scale it must connect At all scales. Particularly Applicable at all At all scales, | At all scales.
of intervention it with other Buildings cannot relevant at an scales. Even a think it is less There may be a
is best applicable?  infrastructure stand fashion. So  urban scale tree can significant at a risk of designing
and also we need tools because it relies  transform a smaller scale buildings that are
question how it  that can tell on context. it is place and too resilient
connects to what should last  difficult to recoup a
people and what contribute to community
shouldn’t the resilience of
the area with
resilient
buildings only
10. Does its The more you Decisions taken Yes It changes At a larger Itis all about
nature change intend to at one scale will according to scale you context
depending on the change the have an impact scale, although would need to
scale of more that on the longevity connected at all look at design
intervention? needs to be of classes of use. scales decisions that
considered. will impact the
local
11. Are resilience We should Sustainability is Distinct I think they are Different. They are not
and sustainability focus on environmental concepts, the same, Sustainability is  different
related? delivering resilience and although although not about not
resilience we can make resilience is strictly referring  messing up the
rather than statements integral to to future when
sustainable about achieving sustainability environmental Resilience is
development, it but we are a aspects about coping
which policy long way off a with the future
makers still do quantitative
not fully approach
embrace

Interviewees

7 - Architect with
long experience in
procurement in the
government sector.
Experience on
building industry
standards

8 - Planner, working
with local council as
site manager,
previously working
for HCA

9 - Academic
working in
Property, Planning
and Construction

10 - Architect and
urban designer
providing policy
and design advise

11 - Architect
with a
sustainability
agenda, working
in building
industry

1. Currently, how is

resilience
interpreted in the

planning and urban
design field? How do

you interpret it?

It tends to be just
physical. But | would
think in terms of
system’s resilience. It
could be determined
through life-cost
approach

Sustainability has
been superseded by
resilience, which has
been the new
buzzword for a
couple of years

Familiar more to
academics than
planners,
superseding
overused concept
of sustainability.

Sustainability
dominates.
Resilience entails
flexibility and
adaptation
whereas
sustainability
suggests a
permanent
condition

Urban systems
and buildings
capacity to meet
environmental
changes
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2. Is it associated
with one of longevity
of buildings and of
the built
environment at
large?

| would say both.
However, different
sectors can develop
these things in
different ways

No. There is also

resistance from the
Building Industry to
changing standards

Itis one of the
ingredients.

I don't really
know

Mainly associated
with building
longevity rather
than with urban
development
longevity

3. How is it
addressed in the
planning/design
process, and with
what tools?

POE looks at softer
issues. LCA is reliable
but doesn’t look at
social issues, which
could be integrated in
the classic LCA

Through codes,
although they may
become a boxticking
exercise. There are
also conflicting
messages coming
from local
authorities

Nothing would be
resilient without
buy-in. What could
make the difference
is social learning

Resilience is very
difficult to
address because
it requires
thinking beyond
the project’s
timescale.
Flexibility is key.
Redundancy
contributes

Studying
environmental
changes, actively
engaging with
users, and using
materials
appropriate for a
changing climate

4. Do you think
resilience can lead to
longevity?

Flexibility and
permanence can be
conflicting, and
resilience entails
acceptability in
relationship to
cultural values that
change

Historical buildings
are there to witness.
I have my concerns
that we didn’t learn
any lesson from the
50s and 60s,
especially when it
comes to density
and ghettoes.

Yes, It needs to last,
endure and perform
well.

Resilient
structures can
outlast the
physical form as
initially envisaged
by the designer

It is about the
system chain
working
effectively,
although more
research should
be developed

5. Does it require a
qualitative
approach?

Qualitative and
quantitative
parameters should be
integrated

It can and it has
been done. But it
also depends on
how much it is left
to interpretation.
Compliance to non
mandatory
standards rarely
happens.

You need a vision,
then a set of
principles and
having got that you
need benchmarks in
order to test its
performance

Possibly, although
| would view
these principles
as rather simple
and generic
rather than highly
detailed and rigid

Yes

6. Does it require a
quantitative

There is the risk that
quantitative

Mixed methods
seem to work best

Quantitative
parameters can

Yes. Although
priority should be

approach? indicators become become given to
another boxticking redundant. qualitative
exercise Consider what approaches
happens when
the fuel ends
7. Is it measurable? Yes Yes. | see qualitative ~ You can assess not Hard to measure, Yes
indicators as mainly measure, although although
referring to indicators need to similarities may
sustainable be developed be considered
communities with
characteristics
proved to be
resilient in the
past
8. Could it be Yes Yes, although I am | certainly would Tools could be Yes

integrated in existing
design tools?

not sure how it can
fit with the local
agenda

like to see those
codes reappraised,
embedding the
concept of
resilience

tested in terms of
the extent to
which they
facilitate greater
resilience.

9. At which scale of
intervention it is best
applicable?

It should be holistic

At all scales. But it
needs to cascade
down consistently

| favour the
landscape scale,
which is flexible and
fluid enough. For a
village hall to be
resilient, the wider
context should be
considered.

At all scales,
requiring
different design
characteristics

At a city/region
scale

10. Does its nature
change depending on
the scale of
intervention?

It is about money and
investment, cost and
value create
problems

Strategies are
determined by the
logic of financial
return. So they

The danger of
working at a smaller
scale means missing
out, you don’t

Is linked to time
scales that are
longer for urban
environments and

Environment
changes in
different ways,
thus resilience
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consider resilience
depending on
constraints.

recognise the wider
system

shorter for
buildings

should be applied
accordingly

11. Are resilience
and sustainability
related?

Sustainability is all
about numbers.
Resilience is about
recycling,
decommissioning,

They are one and
the same

a subset of
sustainability, a
strand under the
umbrella of
sustainability

The difference is
in the perception
the term
communicates.
One is dynamic

They are strongly
related

and LC and the other is

static.

Table 3 — Summary of the opinions collected froenititerviews. The first row of each table brieflysdribes
the expertise or job of each interviewee

4.2.1 - Individual and collective interpretation refsilience

Responses on the issue of the interpretation dferese within the professional category of
architects and urban designers camatigbuted to three main attitudes. The first owéh
four out of eleven interviewees expressing thiswieaintained that the term resilience is
used predominantly by those that are specialisdiklds such as security of buildings and
places, or those that research on climate changdationship to the built environment. Two
out of eleven perceived it as associated with mglsl and urban flexibility/adaptability.
Finally, two more responses negated that the cansdamiliar at all within practice. These
opinions are all consistent with findings from titerature review, showing that resilience
studies cover a wide range of avenues, thus oferifragmented landscape which surely can
cause confusion. In other words,qoote one of the interviewees: ‘resilience meafferaint
things to different people’ (interviewee n. 2).

Resilience is also viewed (two out of eleven) asearerging concept that is superseding
sustainability. Interviewees expressing this Igshion, however, did not further elaborate on
the issue, and did not explain specifically in whigay resilience could replace sustainable
design approaches. However, it is possible to sgrfrom some comments that resilience
evokes longevity, resistance, and durability: valuwath which people can easily connect
with and that can be easily appreciated. Sustditygbinstead, can be perceived as too
abstract to produce tangible benefits. A furtlssue of relevance to this research is the one
expressed by three interviewees maintaining thataytobuildings are designed and
constructed for a rather short lifecycle. The mimwvee n. 1 maintained that ‘urban
development is mostly designing for today, nottfar future’, whereas the interviewee n. 2
said that ‘in current practice we design for a gesife of 20 years. It is a concept related to
insurance and performance of materials’. Moreothas,interviewee n. 3 said: ‘it is difficult
to discuss with other people about resilience lati@ship to changes that can happen thirty
years away from now. Buildings may not last thaigio

When asked if and in which way resilience can bplémented in practice, the majority of
interviewees believed it possible (six out of el@veEach one, however, believed there are
some conditions for this to happen. These inclukde:necessity of appropriate legislation,
thus showing scepticism on the engagement andrsircmemmitment of professionals and
developers to design and build for resilience fineavee n 2); the necessity of learning from
the past (i.e. historical buildings surviving cergg) and from past mistakes (i.e. the short-
lived social housing estates built in the 50s afid 6 interviewee n 8); an in-depth
understanding of the local context and the localdse(interviewee n 4); and more. Five out
of eleven interviewees mentioned as tools fit facilitating its implementation
environmental assessment methods such as thosaityiin use (i.e. BREEAM, Life Cycle

44



Analysis, post occupancy evaluations, etc.). Ih@yever, not explained how tools designed
to measure environmental efficiency can also meassilience, thus suggesting that the two
issues are, to an extent, envisaged as overlappiagy, however, (five out of eleven) did
not answer directly to the question and did noew#ny relevant opinion. One interviewee
deemed adaptability and ‘redundancy’ as stratefiie®r this purpose, with redundancy
intended as over-capacity in some features suclbullgling structure, internal space,
multiplicity of uses, etc.

Finally, the majority of interviewees believed that professis associate resilience with the
longevity of the built environment at large, witheobelieving that they are generally more
concerned about the longevity of buildings rathent the urban longevity (interviewee n.
11).

What follows is an attempt to identify the recugirssues that emerge from the opinions
presented in this sub-section. Undoubtedly, thisnapt implies a simplification of the many
different, personal perspectives that cannot bdyeastegorised and brought under broad
classifications. Nevertheless, by reducing the derity and diversity of different opinions
and classifying them under specific contents passible to track those strands that can be
used for the purpose of this investigation. Thase a
* The perception of the concept of resilience istexrdivided between the belief that it
pertains to specialist areas and the one thatdbmnected to adaptability, an issue
traditionally debated in architecture and urbarigfes
* There are no established approaches to embedipmattice and there is no shared
view on its meaning;
» The lifecycle of buildings designed and constructedhy is shortening. Resilience
can therefore express a tangible value that stddtefsocan understand.

4.2.2 - Scale

When asked to express their opinion concerningtlae at which strategies for resilience
should be implemented, the majority of interviewgss/en out of eleven) agreed that
resilience needs to be embedded both at a buiatidga city scale. Some recognised the
necessity to connect the different scales (intargen. 1, 5, and 8). The other interviewees,
however, believed that larger scales should tagegatence. The resilience of individual
buildings may not be a sufficient contribution &rdowing resilience into the wider context
(I think it is particularly relevant at an urbaoade because it relies on context. You can have
a resilient building in a neighbourhood that is resilient, and in this case the resilience of
the building can be undermined’ - interviewee n.S3inilarly, a resilient village can be such
only if the wider region is resilient too, says theerviewee n. 9 adding: ‘we should have
fluid scales without barriers’.

When asked if principles for resilience are difféardepending on the scale considered, only
four interviewees answered positively and direttlyhis question whereas the others
eschewed it and their answers were only partialgvant to the topic explored here. The
interviewee n. 10 believed that differences inscarespond to differences in time cycles
too (longer for urban environments and shortebialdings). Another interviewee pointed at
the connectedness of scales, and at strategiessibence at a regional scale necessarily
cascading at a local scale (interviewee n. 5).
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Recurring issues emerging from the opinions caéshow that there is a vague awareness
of the systemic relationship amongst different ispaind temporal scales of the built
environment.

4.2.3 - Sustainability and urban resilience

Are resilience and sustainability related? Threerinewees believed that the two terms
represent identical meanings; three believed they distinct and connected; and three
answered by highlighting different attributes ttwtaracterise and distinguish them. For
example the interviewee n. 10 described resiliemealynamic and sustainability as static
(‘the term resilience suggests a condition of omga@daptability and permanent mutability,
whereas the term sustainability seems to suggestthing which is achieved once and then
relatively static. A sustainable design, once e, might never change. On the other hand,
a resilient design may change very significantlgrotime’). The interviewee n. 5 (possibly
referring to the concepts of adaptation and miibgatstates that sustainability is not messing
up with the future, whereas resilience is copinthvie future. Finally, the interviewee n. 7
believes that sustainability is about numbers wdenesilience is about focusing on the
whole life cycle. Generally, however, the perceptith regard to this relationship is very
different across this group of professionals, ameirtopinions are sometimes of difficult
comprehension. For example the interviewee n. @estthat resilience is a sub-set of
sustainability, a strand under the umbrella of @usbility. Finally the interviewee n.2,
mentioning a concept that is close to the definitd resilience used in this thesis, states that
sustainability is environmental resilience.

Recurring issues emerging from the opinions caésthow that there is no shared view
concerning the relationship between resiliencesrstiainability.

4.2.4 - Applicability/measurability

Questions concerning the measuring of resilienceevmwsed to the interviewees. Many
reports reviewed here (see section 3.2) providefiprinciples and guidelines that constitute
gualitative descriptions as to how resilience cam dttained. Moreover, sustainable
performance is often measured quantitatively. Desigls and design guides based on both
approaches arby now important instruments for practitioners,idlgl engrained in the
professional practice. Gleaning opinions on thidtengi.e. qualitative versus quantitative)
can therefore give useful information for the puapof selecting a methodology to appraise
resilience and, more in general, on the perceiigrdfecance of assessing building and urban
performance.

All interviewees agreed that it is possible to defresilience qualitatively. Many, however,
were the caveats. For example, one interviewedigigkd the sheer preponderance of
existing guidelines, checklists, and other toodt #ire sometimes excessively time
consuming (interviewee n. 4), or that limit withdure constraints design experimentation and
innovation (interviewee n. 6). Similarly, the inteawee n. 10 believed that qualitative
guidelines to resilience can be useful provided tivese are simple and generic rather than
highly detailed, prescriptive, and rigid. All intéewees but one agreed that it could be
possible to express resilience numerically, alttomginy highlighted the disadvantages and
traps of numeric evaluations (‘not everything tbam be counted counts’ - interviewee n. 5)
and of the ‘sustainability accounting’ that candiee a ‘boxticking’ exercise (interviewee n.
8). Others called for an integration of both apphess in the right sequence, believing that
gualitative assessments of resilience can helmeefistrategic, initial design stage whereas
guantitative assessments would help at a detaéeind stage (interviewee n. 9). However,
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there was a clear general diffidence towards qtsivie methodologies, with some of the
comments mentioning their implicit leeway for marigtion (Interviewee n. 4).

Approximately half of the interviewees (five out@kven) thought that measuring resilience
is possible whereas many of the others did notrdjes idea but questioned its feasibility.
Some pointed at the difficulties implicit in devping an assessment of this kind, with
interviewees recognising that a new set of indisatwould need to be identified for this
purpose (interviewee n. 5 and 9). The interviewe2, imnowever, believed that an assessment
tool would bring clarity in a much fragmented codta which resilience takes many forms.
Finally, two interviewees were quite negative aktbig issue, believing that resilience can be
measured only in hindsight (interviewee n. 4 and 6)

When asked if they believe that the measuring siliemce could become integral part of
current commonly used assessment tofilg interviewees expressed a positive opinion.
However, three of the interviewees reiterated theéfrdence on the capability of tools based
on guantitative evaluations to effectively capttire essence of sustainability. ‘Tools fall in
the trap of generalisation and can be manipulaags the interviewee n. 4. The interviewee
n.5, although sceptical on this issue, adds: ik is a way of thinking about things and
like sustainability there are indicators and magbene indicators are the same that we are
already using for other things. It's a differengte, different prisms of looking at things.’ In
other words it may not be necessary to researchearindicators, rather for a different angle
of considering those that are already represeetafisustainable performance. It is not about
identifying particular elements conducive of resilte, but rather looking at solutions
through a particular different lens. Finally, twatdrviewees, while mildly sceptical on the
possibility of modifying current tools so as to reeee resilience, clearly believed that a
reformulation of rating codes in this direction uebe desirable (interviewee n. 9 and 10).

Recurring issues emerging from the opinions caléshow that:
* Quantitative approaches to measuring sustainabiéorpence are perceived as
limiting design experimentation and as potentialiigleading;
* Qualitative approaches are unanimously preferrbitbagh there is recognition of the
necessity of numeric evaluations;
« Current tools integrating the assessment of resdie may be of difficult
accomplishment, although some would welcome tlaiision.

4.3 — Some conclusions introducing an approaclestirig resilience

This section elaborates on some of the recurriegnés that have been identified in the
course of the analysis of the interviews as welloasother topics emerged that could
constitute potential future avenues of researamally it concludes by summarising findings
from the interviews.

4.3.1 - Integrating the conditions for resilience

Within the architectural and urban design discigsinthe attainment of longevity has been
traditionally pursued through building attributesics as flexibility and adaptability.
However, in pursuing resilience, practitioners needherge two approaches: one that relates
to preparedness to extreme events, and one tlem@t to endow longevity in the face of
time and the slow ‘aging’ of structures and forrfestures whilst still retaining quality. The
former faces with emergencies that are becomingtii, the latter with slow but constant
change. Both are necessary, although the firstrisgived by some of the interviewees as one
that deals with ‘physical features’ (i.e. to be mdded through technologies and building
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techniques), and the other with design that cosneuwth social and contextual conditions.
Many responses focus on adaptability/flexibility lmfildings and urban fabric (one of the
main topics of the architectural debate from the 60wards (see Llewelyn — Davies, 2000;
Lynch, 1960)) reconsidering it from new and stintmi@g angles. This attitude, however,
tends to relegate other aspects of resilience rgslience to climate change, etc.) to the
scope of engineers and specialists. Reluctancegage with such issues can hinder their
investigation, integration, and mainstreaming iatchitectural and urban design practice.
This in turn can contribute to evolve the practiges’ attitude towards urban design, and to
overcome possible tensions between recommendatiwnsesilience and the objective of
delivering liveable spaces. For example, as meatloin the previous chapter, the
recommended provision of active measures to pretemorist actions such as strong
artificial lights, barriers, and CCTVs can prodwsamitised spaces that lack vitality (Pierce
and Williams, 2011). Similarly, physical barriergainst water integrated into buildings, as
the RIBA’s publication on flooding disputes (RIB2D09c), can produce open spaces with
poor liveability. Understandably, it is the condtavidespread debating and researching on
these tensions that can lead to innovative solsition

4.3.2 - Innovative approaches to building adapi&pil

Post world war urban development designed undeprtbesure of delivering high numbers of
dwellings, and the industrialisation of construatimtroducing fast technologies for mass
production, have sometimes resulted in short Ipedes (Hall, 2002; see also White, 1965).
In cities, the buildings and the open spaces thatate survive were often produced with
building technologies and standards that can bdonger afforded. Possibly one factor
contributing to their longevity is redundancy: ablance of space and over-dimensioned
structure countenance flexibility in re-use. Altiybusome suggest that ‘designing for
redundancy and spare capacity at all levels [cacprbe] a new kind of post-scarcity
effectivity’ (a comment possibly pointing at themy implicit in redundancy strategies for
sustainable purposes in an age of scarcity of ressy (Goodbun, 2012), current building
technologies, high urban densities, and possiblyketdogics are seldom compatible with
built-in redundancy. This may change in the fut{ihe future is unknown), although such a
shift needs to be supported by new economic andlsoanscience. Instead, at present urban
development must come to terms with the velocity alnsolescence dictated by the necessity
of continuous growth, or by shifting cultural fashs and lifestyles. Still the imperative of a
responsible use of resources suggests that if lyrbuildings (as also some interviewees
believe) are prone to fast obsolescence, approanhesbe elaborated to wed cultural shifts
and market logics with the longevity of the builglistock.

The topic of time and how it influences the degigocess is one of the themes that surface in
many of the interviewees’ answers. The interviewe#0 says: ‘resilience is very difficult to
address because it requires thinking beyond thgegife timescale. Flexibility is key.
Redundancy contributes’. Moreover, the interviewee maintains that buildings do not
stand cultural fashions. If this assumption is ¢othken seriously, ‘do we want longevity?’
‘Building should be designed in parts where somalctcéast and some are unlikely to last’
(Interviewee n. 2 and n. 3). Appreciation of stylesmal languages, and building typologies
impinge on collective acceptance of the built emwment. To circumvent this, a
classification of the degree of longevity of buildiparts could be defined. This would result
in guidance as to what should be retained ovebthleling lifecycle, and what modified to
meet evolving needs. A similar conclusion, althougtiched from a different perspective, is
illustrated in the report on Climate Change comiarssd by the Technology Strategy Board
(Gething, 2010), in which higher investments on enoesistant structural frames are
recommended, in the light of uncertainties relatedconsequences of stronger winds or
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excessive soil subsidence. In parallel, ‘otherding elements have lower life expectancies
and might be designed to lower standards in thiipation that they could be upgraded
when replaced or maintained’.

Possibilities as to how one might face this cha@&mrould be working with, rather than
resisting, change. Resilient buildings are those ¢lan be re-used and recycled because of a
resistant skeleton that can be redressed resporidirgpcio-cultural shifts. Re-use as a
transformational approach has also been investdgtiteugh innovative design strategies
(van Hinte et al.,, 2007), or as a process fadiitatthe permanent and successful
transformation and reuse of the urban fabric (@io2012). A relatively fast substitution of
the building skin and of ‘soft’ components wouldjuére an accurate life cycle analysis and
an industry geared for a circular supply chain.ragkes of this approach are beginning to
emerge across the globe. For example, the Japaf@sma Construction Corporation
developed a new deconstruction method that alldwsoirecycle 99% of the steel and
concrete and 92% from a building’ (Ellen MacArthBoundation, 2012). In this light
designers and construction industry are calle@tomsider building technologies and quality
standards so as to invest in highly durable bujdiparts (i.e. structure), highly
interchangeable (but recyclable) soft components, tachnologies and skills allowing an
affordable and fast retrofitting. In parallel, nessessment tools would need to be developed
for facilitating a different design attitude.

4.3.3 - Tools to design resilient urban development

Whether qualitative or quantitative, the measurgbaf urban resilience is essential to verify
its good performance. Measurability ensures effectiesign. Standards or benchmarks can
provide quantification of good building performanaed in so doing give a baseline onto
which design aspirations are assessed for theiircgmaental effectiveness. However,
establishing at the onset of a project its longatéanctioning through numeric parameters
can be complicated, whereas many of the recommiendasummarised in the literature
review (chapter three) are mostly qualitative ci@teand recommendations. Amongst the
interviewees, these are considered as a more igdeguidance from a practitioner
standpoint. Criticism voiced on the effectivenegsating codes points at shortfalls implicit
within their structure. There is rigidity in theassessment criteria that can lead to an
excessively path-dependent, established procedudegign sustainable buildings. Instead,
the definition of qualitative objectives does nestrict design possibilities, therefore possibly
stimulating innovative thinking. However, as statdubve (see section 3.2.6), the formulation
of guidelines for urban resilience that can beudel in assessment tools necessitates a clear
definition that can encapsulate its many interpi@ta. If urban resilience is a necessary
attribute for sustainable performance, in formualgtjuidance such a relationship needs to be
elucidated, set in a correct perspective, linkethéoseveral urban dimensions, and joined-up
in its many aspects. Coaffee and Bosher (2008) gine example of integration of
environmental efficiency and measures for enhancesilience to man-made threats in
buildings, two strategies that are treated as sépan literature. The mapping of two sets of
different requirements shows that some of themattain multiple benefits when designed
having both strategies in mind (i.e. large windoiivsyell designed, can yield solar gains but
also allow effective surveillance, etc.). Similaréy stronger building structure can allow the
re-use of the building and its resilience to stemgimatic events.

Understanding how effective attempts to achievetagusble performance are requires
measuring, although this task can sometimes be lgmatgd. Much research over the last
twenty years focused on the identification of ird@rs, metrics, or qualitative definitions of
sustainable performance (Gosh et al.,, 2006). Tésearch is still on-going. Similarly,
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evidence of good urban resilience comes through ithentification of relevant
factors/indicators and their quantification. ThaskK is facilitated if resilience is regarded as
strictly related to sustainability. In this perspee, it is the measure of how sustained in time
is the sustainable performance.

4.3.4 - Urban resilience and urban sustainability

Opinions on this topic differ substantially. Sonféleem demonstrate a disenchanted view as
a consequence of the failure of sustainability ® domprehended and accepted (The
interviewee n. 1 says: ‘maybe we should focus diveléng resilience rather than sustainable
development, which policy makers still do not fulgnbrace. It is also seen as a preserve of
the few, whereas the outcome affects everybodyili®ase, instead, could be a concept that
industry and developers could easily understanaait deliver quality’). More often the
several interpretations signal a semiotic mismagaid a struggle to translate too abstract
concepts into pragmatic approaches to practiceolBgyhe two fronts of those that believe
the two concepts are or are not related, in moghefcomments transpire a feeling that
resilience and sustainability are representativievofdistinct categories of ‘utilisation’.

Sustainability has been discerned and debated dog lenough to be integrated into
professional tools, which are, as it will be disrd in section 7.3, largely about measuring
environmental impact. Resilience, possibly becanfsés relative new introduction in the
urban planning arena, has not yet been structunea tools and labelled as much as
sustainability, hence the expectation that it corddresent something new. The diffused
perception of the two concepts being distinct saggehat recent debate has excessively
treated the two terms in isolation, whereas onelshize implemented so as to provide means
to support and maintain over time the ultimate t@unable) objectives of the other. For
example, measures recommended for security thaswgrposed to deliver resilient places,
can be applied independently from (and not linkimgany sustainable strategy of the place.
In other words whether they are distinct or notthmi the urban debate resilience has a
purpose only if related to sustainability, sincevdtuld be meaningless promoting resilient but
unsustainable cities.

4.3.5 - Summing up conclusions
What follows is a summary of the findings from ih&erviews as well as their relevance for
the purpose of the thesis. Findings include:

e There are no established professional approachesngsn practitioners for
embedding resilience as well as no shared undelisgnof its meaning.
Consequently, as discussed above (see sectior),af.thtegration of interpretations
and approaches would bring clarity and help promesédience into practice;

* In spite of the divergence of views on its meanthgye is recognition that resilience
can be quantitatively and qualitatively defined.pfgisal tools are believed by some
to be fit for this purpose. There is, however,idéhce towards extremely prescriptive
forms of evaluation based on quantitative approsichieereas qualitative ones are
believed to be more effective. Consequently, arraggl tool for urban resilience
should be sufficiently flexible so as to avoid pmstive approaches and to avoid
hindering innovation in design;

* The issue of interconnectedness of spatial scalesknowledged, although vaguely
perceived. There is also an awareness of the imapoetof designing for an extended
lifecycle that goes beyond the time horizon of thesign-and-delivery process.
Nonetheless, interviewees seem to agree that ikeses are generally ignored by
practitioners and developers. Possibly, any prajass aid for appraising resilience
should particularly focus on these issue and attemglicit the systemic nature of
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cities and of resilience itself, which in turn cddbcilitate an understanding of the
time factor and the linking of scales;

There is a diversity of opinions concerning thermmtions between urban resilience
and sustainability. Possibly any structured apgrmoéx its understanding should
attempt to establish clearly such a relationshipnditions for resilience should be
determined according to clear objectives, and thssipility of buildings to adapt
should be designed with those in mind. Benchmanmkisreumeric values are important
only if these finalities are clearly stated andsued.

These findings complement those from the literatavéew (see chapter three), namely:

Resilience should be pursued at a higher levadatinot be confined to the idea of
cities resisting natural or man-made disasters;

Resilience must be considered at a systemic lekag the entire system must be
analysed to evaluate the resilience of some elentketeof;

In designing cities sustainability should be slyictelated to resilience. To be
sustainable the built environment must be resil@md perform well over its entire
and potentially long lifecycle, hence optimising tiise of resources;

Designing for resilience helps focus on the timetda This is a complicated
approach and one that is rarely attempted in thanphg and design practice. As it
will be illustrated in chapter five, methodologies this purpose utilise scenarios as a
way of envisioning the challenges that lay aheatidesigning to respond to them;
Finally, as the nature of resilience is systemity #ool for its assessment should
reflect such a connotation. Thinking in terms o$teyns can help identify feedback
loops, links, and points of leverage. This in tean facilitate the identification of
strategies for endowing resilience.

These findings define the features that an evaloatiethod for resilience should possess.
The following chapter will focus on the identifiaat, description, and adaptation of a
methodology that can be used by practitioners f@ &valuation of plans for urban

development with a view to resilience, and thaer$ such findings.
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Chapter Five — The resilience analysis - an alterni&ve design and planning approach

This chapter introduces the method that is subsglyuesed to develop three case studies
with the purpose of analysing the resilience ofrteaergy efficient strategies. First, a brief
section reviews and discusses how conventionalnpignapproaches deal with long-term
uncertainties. It argues that often plans for urlbemelopment are unduly influenced by
necessities and pressures of the moment, with ancethe short to medium-term trends, and
that this attitude needs to be integrated with tha looks at the long-term in a holistic
fashion. Next, it shows that scenario-based planphias been long used for this purpose,
although rarely within urban development procesBeslly it introduces the Urban Futures
method. This is a scenario-based technique to egptiae resilience of urban regeneration. It
then illustrates the contribution of the authoattapt the method so as to appraise buildings
and open spaces.

5.1 - Planning methodologies and uncertainty - @mnal versus innovative approaches

5.1.1 - A critique to traditional planning method§he concern about the future is inherent to
both planning and urban design (Conroy, 2006).hesé disciplines, policies and design
strategies are used for governing urban developraadt the evolution of demographic,
social, and economic conditions. Planning is anvigigtthat involves decisions and, as
Abbott notes (2005), ‘the notion of a decision ireplthe future is not predetermined’. In
other words, planning is a discipline in which d#mns are taken to influence the course of
the future so as to govern spatial changes in athatycan accommodate society needs. It is
clearly a complicated process that can be tampgydectors on which there is little control.
For example, local development frameworks previpuwdgliberated may be disrupted by
decisions taken at a higher level (e,g, modificaito the national planning policy).

Wilson (1969), in a paper that reviews the methogdigls for planning available at that time,
maintains that the three principal planning tasks eoncerned with policy (i.e. goal
formulation, decision-making, etc.), design (i.ealing with spatial growth), and analysis.
The latter provides an evidence base for designpatfidy, mainly using statistical analysis
(e.g. population growth, car use, etc.). Inevitahkccuracy (i.e. uncertainty) in predictions
should be accounted for through techniques suclstaisstical decision theory. In this
conventional approach to planning, projections. @€emechanistic quantitative procedure’
aimed at extrapolating from a dataset a trend ofugn), forecasts (i.e. projections filtered
through judgment), and plans (i.e. ‘evaluation bé tforecasted future for its level of
desirability and potential alterability’) are thesential tools that enable planners to take
decisions and attempt to move towards a desirezttthn. However, they offer an elusive
picture that requires interpretation, which canitftuenced by the preoccupations of the
moment.

Trends often pull in different directions (Bezok999). Still, conventional planning practice
often lacks of ‘a systemic understanding of how tipld trends will extend forward and
interact with one another, shaping new possibdiiad patterns of behaviour in the process’
(Myers and Kitsuse, 2000). Moreover, in the elaboraof a plan, planners tend to utilise
projections as if they were forecasts (Myers angu§e, 2000; Makropoulos et al., 2008).
Forecasts offer a depiction of the future accordanthe most likely developme(Borjesona,
2006), reflecting a purported continuity of histadi trends that can happen only if structural
conditions stay unchanged (IEA, 2003). Such an agugr does not sufficiently take into
account the eventuality of an inversion of tremaispf exceptional events that may happen

52



and undermine plans predicated on the basis otdsts. Forecasting techniques can be
telling if used for the short term, but ineffectit@ long term evaluations, which need to
consider uncertainties (Foresight, 2008). As Beddwexplains (2011), conventional (and
traditional) planning tools fail because they aesigned for a condition of relative stability
whereas today, society is characterised by thecitglof change (Auge’, 1995). He maintains
that ‘traditional ideas of an orderly and hieracahi planning system, which mobilises
resources according to planned or projected evdmdkl little conviction in an age of
simultaneity and juxtaposition, the contiguous dnel fragmented, the anticipated and the
unpredictable’.

Possibly to circumvent the gap between traditigsiahning approaches and the dynamicity
of society, objectives in planning processes atalls ‘near enough in the future so as to be
guite sure of its accomplishment’ (Ratcliff andrSg008). How distant this future should be
when formulating development frameworks is uncl@ae former Planning Policy Statement
12 recommends Local Authorities to develop Corat8gies on a time horizon of at least
fifteen years, although in the perspective of agiwerm view and providing some flexibility’
(DCLG, 2008a). Such a definition is open to martgipretations whereas the only time line
explicitly mentioned (i.e. fifteen years) seemsuifisient. The duration of regeneration
processes (or any development project), can takee ti@n one decade to be completed,
during which the time gap between inception andveeg} plays against the consistency of
today’s goals with tomorrow’s necessities (LichdieR009). For example, Thames Gateway
in London was conceived as an ambitious regenerg@tiogramme to be carried out over 20
years (Raco and Henderson, 2006). Whenever plares tegen developed with a view to a
sufficiently distant time horizon uncertainty haseb coped with either by ignoring or by
deflecting its importance (Balducci et al., 2011).

5.1.2 - Towards alternative approaches to plannildyers and Kitsuse (2008), almost forty
years after the paper written by Wilson, reportt tpéanners have argued against the
excessive use of quantitative models, and callnfore balanced methods that integrate
qualitative approaches. However, difficulties itempreting forecasting data persist. They
maintain that planners need to develop competenceonnecting and interpreting past,
present, and future and establish a baseline dfreoty amongst these three states so as to
understand what links the past with the preserd @dso Abbott, 2005). Moreover, policy
makers are beginning to be aware of the importasfcéhe uncertainty factor in space
planning, and the limits of prescriptive targetatthisk to remain unattained (e.g. provision of
industrial floorspace, housing units and so on)ldBeci et al., 2011). Planning theory may
have moved away from over-reliance on a mathenigtidatermined evidence base.
However, this is not reflected into practice wheanventional/traditional tools are still
predominantly used to provide the evidence basewfplans.

Hillier (2011) suggests strategic planning as daraative to the traditional one, and as a
planning approach that deals with ‘virtualities e®s in the present’ (Balducci et al., 2011)
rather than certainties. The extreme dynamism e@fstbtiety does not leave much space for
the predictable. New phenomena are relentlesslydrdpg that could not have been
conceived only a decade ago, and that pose seréssigns to current planning thinking. For
example, there is a growing tendency to privatigklip space. Increasingly, in the UK and
abroad private investors renovate squares and pdr&ee local authorities cannot afford the
investment, retaining control over these spacessdyar, 2012). In itself, this is not
necessarily an alarming development. Local autiesrdre continuously attempting to attract
public investments to regenerate cities. Howeveés, legitimate to question the consequences
of a growing privatisation of the public realm th&tunchecked and unregulated, could have
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repercussion on an extensive number of factorsy fnow people use spaces to patterns of
pedestrian (and therefore car) circulation

Elaborating on the idea of a strategic planningdligdi (2011) introduces the concept of

different ‘trajectories or visions of the longerrtefuture’ as opposed to a future envisioned
in continuity with the present, or as a path-dependepetition of the past, which tends to
form the basis for traditional planning, He argdes a ‘cartographic method’ to develop

planning, in which potentialities are traced, anapsof the forces’ interplay are drawn up.
The resulting map can support policy making anétegic planning. These maps of
potentialities are, indeed, scenarios of how thesgmt can unfold. Myers and Kitsuse (2008)
reach the same conclusion when they say that oenaave the power to ‘demystify’ the

future by ‘reducing complexity while bringing muydte perspectives into consideration’. As
such, they can constitute a valuable methodologlydan complement current planning tools.
In addition to projections and forecasts, scenanalysis can be used ‘for thinking about the
impact of decisions whatever the future may be’KMaoulos et al., 2008).

5.1.3 - Scenarios as planning toel®ther scholars have produced evidence of thésredra
scenario-based planning. Scenarios can use pamecto assemble a cluster of possible
alternatives, which may or may not happen. Thegar af vision of the branching points in
which the present can evolve towards different waifs (Borjesona et al., 2006). When
using future scenarios as a tool, these should@&ahistaken as visions of the future, which
may be desirable but not grounded on present dondi{Wilson, 1969). Scenarios are tools
to test decisions which will have an impact on filmeire. Planning practice usually focuses
on conceiving objectives and pathways for theiaiathent, and much less on identifying
objectives that are likely to adapt to changes{Rbet al., 2008). However, it is precisely
adaptation to change, and therefore resilience,isherucial to delivering sustainable urban
environments. Still, ‘there is little comment oridance for practitioners and planners to
simulate in a structured fashion any analysis daréuand uncertainty’ (Wilson, 1969).

Scenario analysis techniques have been long usgldmming, although never mainstreamed
into practice, especially to test urban developnargmall to medium scale. Scenarios have
been used at a national level, or at a regionallJer to investigate urban transformation in
relationship to its region (see Chakraborty, 2QR8@yez, 2000). Today some involve the use
of advanced GIS databases, or even computerisdohgpalevices (Chakraborty, 2010).
Scenario analysis can be normative if the explorabf one or more desirable futures is
functional to gain an understanding of pathwaysthe accomplishment of a desired end
point (i.e. an aspirational vision of urban devehgmt); it can be exploratory (or descriptive)
if diverse future scenarios are used to interrogda@sible developments of the present in
order to understand the significance of potentighacts (Mander, 2008; Borjesona et al.,
2006; Shearer, 2005; IEA, 2003; see also Berkhbad.£2002). Scenario analysis has the
merit of enabling a discussion around any solutmm@ given challenge in the context of a
narrative that can connect several facets of theegaroblem (IEA, 2003), thus leading to an
interdisciplinary vision of the interplay among fdifent overlapping dimensions. It is
therefore a holistic process that can help overcameattitude to compartmentalisation
implicit in planning, which is a practice often fight with erratic progress and difficult
mediation amongst diverging stakeholders’ standpdirchfield, 2009).

There is, however, a limit to what scenario-basealysis can attain, which is represented by
institutional will. In a paper reconstructing theeats that led to the drafting of the 1929 New
York Regional plan, Abbot (2009) maintains that toenmittee that issued the plan chose ‘a
more certain future rather than a better one’. init&l strategy for the plan was inspired by
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Lewis Mumford. It proposed the creation of gardéies over the regional territory of New
York to better redistribute population and lessdyan pressure. It had a vision underpinned
by solid arguments and data; it recognised, andntextent addressed, the eventuality of
uncertainties coming about; and importantly, wasngj solutions to current pressing urban
issues. Instead, the final decision was to delavgtan that eschewed visionary approaches.
The final strategy reflected a pragmatic approactie the forces of change, channelling
them where possible into more efficient or amenglaligerns; avoid the impractical and the
excessively visionary” (Johnson 1996, as quotedbhbott, 2009). Similarly, describing the
events behind the formulation of the ‘Melbourne @O03Planning for Sustainable
Development’, Wilkinson (2011) notes that eventhe case of careful strategic planning
complemented by a comprehensive implementation degemnintended changing external
conditions and policy effects can unsettle planse &rgues for an ‘adaptable’ strategic
approach.

It can be therefore concluded that scenarios-bakathing can circumvent the rigidity of
traditional planning aimed at ‘defeat disorder’ (Mifison, 2011). The instruments on which
traditional planning is based are incapable to agti fast change. Instead scenarios can
identify eventualities to address. Nonethelesss thinot sufficient. The identification of
future challenges by questioning future scenariastrbe functional to the development of a
process that will enable a strategic decision-n@kifhe scrutinising of the past and the
scenario-building exercise associated with the 182% York plan led to an end-vision
which, to an extent, was contentious and predetexthi Instead, the adaptable strategic
planning Wilkinson envisages is based on four stepategic intelligence (selective data
gathering and analysis), strategic foresight (eomiag challenges through scenarios),
strategic conversations (engaging with stakehoJderd strategic decision-making informed
by the first three steps. In other words, insigiiesaned by scenarios are functional to modify
the initial vision rather than to its making. Mareportantly, the scenario analysis must be
developed within a framework that can connect valtéinning procedures so as to enable
insights to find immediate application.

The following section illustrates some relevantlaggpions of scenarios-based techniques. It
also provides a rationale for the selection of digalar set of scenarios that is at the heart of
the methodology used here to appraise case studies.

5.2 — Future scenarios and scenario analysis

Raskin, in a chapter of the Millennium Assessmeattichted to scenarios techniques (Raskin
et al., 2005) briefly outlines their origin and anmt applications. Scenario techniques were
first utilised in war games during the first yeafscold war, with Herman Kahn and his
colleagues being some of the main experts in teid.fOnly in the 1970s this approach was
developed into a stream of future studies, whicliewgarticularly appropriate to explore
consequences of environmental degradation and Eixeagsource exploitation, in a point in
time in which they were coming to public attentichimits to Growth’ for example
(Meadows et al., 1979), is one of the most famaudias utilising scenarios developed with
mathematical models. In parallel to quantitativeprapches, scenario techniques were
developed using qualitative ones. For example, RDy#ch/Shell used them as a strategic
management technique to explore the probable ewnlwf markets and the consequent
impact on their business. This type of analysisliesgrojecting a plan of action (any plan of
action) considered for implementation against taekdrop of a set of conditions that may
happen in the mid/long-term. In so doing, the m&action can be modified to be valid under
the possible future conditions considered. Cledhg robustness of scenario buildings
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techniques and the internal consistency of scemaaie crucial to the relevance of the
analysis. For this purpose, scenario building nl&iw some rigorous rules

As mentioned before (see section 5.1.2), scenadbhniques can be divided in ‘forward-

looking’ (or explorative, or descriptive) and ‘bagkrd-looking (or normative, or backcast).
With the former, diverse future scenarios are useshterrogate plausible developments of
the present in order to understand the significaofggotential impacts. With the latter, the
exploration of one or more desirable futures iscfiomal to gain an understanding of
pathways for the accomplishment of a desired eridtde.g. aspirational vision of urban

development); (Mander, 2008; Bdrjesona et al., 2@&ltearer, 2005; IEA, 2003; see also
Berkhout et al., 2002).

Modern scenarios technigques tend to merge quawditadnd qualitative models. The
development of a storyline, a narrative that camvey the several nested levels on which the
future unravels, is a precious tool for discussiana strategic level. The datasets that come
with mathematic models provide the evidence baggp@ting the opinions developed
through the exercise of scenario analysis. Scemarged for the Millennium Assessment
(Raskin et al., 2005) attempt first to integratebgll key economic, social, and environmental
subsystems to subsequently disaggregate themfferatit geopolitical regions. In doings so,
this technique reflects the action of processes glbbal level, and their manifestations in
broad geo-socio-political localities.

‘Global outlooks that do not consider a broad raofeplausible long-range visions are
incomplete’ (Raskin et al., 2005). Since it is ut@aty we are considering, it must be
acknowledged that systems can evolve differenthfluénced by several sources of
indeterminacy. The Millennium Assessment (a reploat evaluates ecosystems) identifies
three sourcesgnorance(technological or scientific limits to knowledgapeding effective
action); surprise (uncertainty inherent to complex systems that nugyglergo through
structural change); aneblition (human choices that cannot be predicted). It ssipte to
identify the sources of indeterminacy, as it isgiole to establish drivers of change. It is
impossible to predict how these will determine fbture. Consequently, to ensure that a
reasonable range of risks are explored, ‘the eaptmr of multiple futures is fundamental to
the scenario enterprise’.

According to the Millennium Assessment, althoughd&de many studies on scenarios have
been developed, only six have the breadth and rigmuneet ‘the criteria of integration,
regionalization, multiple futures, and quantificeii. These are:

» Scenarios developed by the Global Scenario Grog&)Ga group formed with the
support of the Stockholm Environment Institute 89%. These are quantified with the
use of the PoleStar System, a tool for synthesigiagal data sets;

* The third Global Environment Outlook, partially leason the GSG scenarios,
developed for the United Nations Environment Progre;

* The Intercontinental Panel for Climate Change Spédgport on emissions scenarios;

 The set of scenarios developed by the World Busin@suncil for Sustainable
Development to engage the business community onstis¢ainable development
debate;

* The World Water Vision by the World Water Coungitesenting three scenarios at a
global scale; and
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* The Environmental Outlook of the Organisation fotoBomic Co-operation and
Development focusing on the environmental challeriee European countries are
faced with.

Hunt et al. (2012) in their comprehensive compaeatitudy reviewing over 450 scenarios
developed from 1997 onwards, ascertain that theselt be traced back and correspond to a
few archetypal narratives. One of the reasons Iliig ts that scenarios are generated
considering the impacts of drivers of change whach similar (often identical) across all
scenario studies since these are the driving fotbes can provoke radical shifts of
conditions. Thus the ‘approach or adoption of idett'key drivers’, leads to unavoidable
similarities’ (Hunt et al., 2012). The drivers inde: Population (i.e. demographics and the
evolving patterns of population distribution); Siarity (i.e. redistribution of wealth and
equity); Technology (i.e. the application of sciatknowledge to optimise performance of
processes that meet human needs, or to create remespes previously undiscovered);
Economy (i.e. the generation of wealth); Environin@e. the exploitation of resources and
the condition of ecosystem services); Regulation (he legislative architecture regulating
relationships and rights among individuals, comrtiesi as well as the management of
commons); and Globalisation (i.e. dynamics rela®dhe free circulation of goods and
people). Depending on the variations of performanicthese combined key drivers, and at
the point in time in which these manifest, the atioh of society can follow different
trajectories. What makes the GSG study on futuemagos utterly robust is that ‘whatever
the methodological framework adopted, a significannber of scenario variants developed
by a range of authors all align to [their] 3 wosl@dtes and 6 visions’ (Hunt et al.,2012). This
study therefore maintains that the GSG set of sanéends itself to be used as basis for
further scenario-based studies, and that it woeldutile to develop new ones for such a
purpose, given the proven correspondence to thosketgpes to which all scenarios
conform. Hunt et al. argue that the use of a setixfscenarios may be unpractical, since
experts of scenario analysis recommend a set oftawfour as sufficient basis for analysis.
Moreover, it is reasonable to assume that in otoldre used as an effective tool, scenarios
must be thoroughly understood. This will happenadfratives are able to relate to a shared
experience of the world. In other words, they memttain elements that are recognisable
because previously or currently collectively exprded.

Between 1995 and 2002, the Global Scenario Groagumed a series of reports illustrating
their body of work, which built on the Pole Starofect, ‘devoted to collecting and
systematically organizing a vast global data seedog a vast range of economic, social,
resource, and environmental parameters, and bgildirflexible computer-based tool for
constructing integrated, long-range scenarios (Eteet al., 2007). This extensive dataset
was subsequently synthesised and articulated iatoatives that could encapsulate the
richness of information gathered. The datasets gifejections of the world condition into
2050 and 2100. The GSG group, coordinated by pisy$taul Raskin and ecologist Gilberto
Gallopin took the project forward producing litensg documenting scenarios and their
relevance. The GSG work intends to be a contribufito the understanding of the powerful
forces that shape society, in this particular manieristory in which human development
has become increasingly incompatible with the stmecof a finite world. GSG scenarios
view the world as a complex socio-ecological systenwhich events happen and connect at
multiple scales: global, regional, and local. Sc&saprovide structures in which it is
possible to zoom in and out and understand the dirpat events at a global scale have on
the other scales, and vice-versa.
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Although events in scenarios are based on and ddmkenathematical models, their strength
lies in a powerful narrative that can convey thenptexity of links and interrelationships of
scales and drivers. Moreover, the narrative canenedplicit the historical context and the
ulterior motives that generated that particularnse®, thus offering insights on the
consequences of political and cultural choicesedpds asked to take now. ‘Major surprises
that can influence the future strongly - a worldrwaniracle” technologies, an extreme
natural disaster, a pandemic, the breakdown otliheate system’ (Gallopin et al., 1997) are
also integrated in the structure of the scenafiostself the assumptions that generates the
three original scenarios (therein definethssey are relatively simple and therefore
thoroughly reliable: ‘essential continuity with cent pattern, fundamental but undesirable
social change, and fundamental and favourable Isibarssformation’ (Gallopin et al., 1997).
It is a simple but inevitable-three way path: madkcan proceed with a ‘business-as-usual’
attitude, it can be tore apart by exacerbated @ess{i.e. inequity, geopolitical instability,
environmental degradation, etc.), or it can ackeolgke the necessity of a radical shift of
values to solve the conundrum of sustainable devedmt (i.e. a neutrgdositivenegative
mode).Each class is than developed in two variants, etfig different possible evolutions
of each vision. Classes and variants are repontd@dble 4.

Classes Variants

Reference

Business as usual with a ‘mid-range population and
development projections, and typical technological
change assumptions. Resolving the social and
environmental stress is left to the self-correcting logic
of competitive markets.” *

Policy Reform

As for the Reference variant but with ‘strong,
comprehensive and coordinated government
action to achieve greater social equity and
environmental protection’ *

Conventional Worlds
(Global systems evolving following current patterns of
globalisation and free market)

Barbarization
(The capability of markets and policy to tackle socio-
environmental problems collapses)

Breakdown
‘Civilization deteriorate with consequent institutional
disintegration, and economic collapse’ *

Fortress world

In response to the threat of breakdown, the rich
protect themselves inside enclaves and control
natural resources, while outside the majority live in
poverty

Great Transitions
(The world moves towards ‘new socio-economic
arrangements and fundamental changes in values’)*

Eco-communalism

‘Fundamental shift of system value, with society
embracing environmentalism and equity. Bio-
regionalism, localism, face-to-face democracy, small
technology, and economic autarky are the prevailing
models’ *

New Sustainability Paradigm

‘A more humane and equitable global civilization
emerges as opposed to localism and regional models
of governance’ *

*(Raskin et al., 2008; Raskin, 2006; Raskin et2002; Gallopin, 1997)

Table 4 — A summary of the six GSG scenarios atgthby three classes, each one with two variants
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The plausibility of the six scenarios in Table 4 also lies in their deep connection with ¢minent
hilosophical theories that are part of the collective cultural heritage, each one conjaining a
set of values and a vision of the world, which impacted (and still impacts) on curfents of
thought and political views. These visions are familiar to, and to an extent shared by, the
majority of western civilisation. Scenarios build on them and on their effects on so¢ial and
economic trends that are currently present in society. Depending on how the fufure will
unravel, on the evolution of the key drivers, and on external events, these trends may scale up
and become strongly embedded in society. For example, the role of the Keynesiar] view of
state institutions as a regulator of the free market, which resonates in many of the|political
analysis on the current structural economic crisis of developed countries, could be gmbraced
by many as the solution to such mighty challenge, and shape the policy at a Europgan level
over the next decades. If successful, this new political direction could have global|impact.
This constitutes one of the underlying assumptions of the Policy Reform sg¢enario.
Summarised in Table 5 are the reference sources for each scenario (Raskin et al., 2002).

This has been removed due to third party copyright

Table 5 - Reference sources for each GSG scenario, including philosophical currents of thought, eminent
characters, and values/common placgsufce: Raskin et al., 2002)

Plausibility is not sufficient. Narratives fit for a scenario-based analysis must also diverge.
This is because an appraisal against uncertainty must evaluate a range of possibilities, which
may happen in the future, wide enough to address as many risks as possible. To ensure the
divergence of narratives, it is useful to consider the two dichotomies that characterise much
of the socio-political thinking, namely self-interest/solidarity (i.e. a vision of society based on
the rights for each individual to pursue its interest versus one based on the greater good of the
wider community and on the redistribution of wealth) and global/local (i.e. the pursuit of an
interconnected system of exchange and — to an extent — governance versus one that privileges
autarchy). If mapped on a diagram with the axis representing the dichotomies, the six
scenarios spread on the space, covering all possible combinations. The two axes can be
viewed also as axis of uncertainty (Hunt et al., 2012). Directions can point in different,
unpredictable ways, depending on the key drivers that have been mentioned above. This
exercise also helps detect visually how radical a scenario can be or how it can mediate across
different socio-political positions (e.g. global/self-interest, local/self-interest, etc.). Clearly, in
developing each scenario, the ‘behaviour of drivers of change will be consistent with the
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stance that society takes. For example, in the @uional World Market, it is reasonable to
assume that technological progress will be acasldiaecause of the inherent idiosyncrasy of
free market to use innovation as an engine for wopsion. Following the same logic,
environmental damage, in this scenario, will acedée because society values remain
strongly individualistic and this takes precedermose the dangers of the exploitation of
commons. Figure 2 and Table 6 show the dichotoragrdim and the behaviour of drivers of
change under some scenarios.
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Figure 2 — The four scenarios used for the UF mathagu deployed on a diagram with axes Global/Reagjio
and Self-interest/Solidarity

Scenario Population Economy Environment Equity Technology Conflict

New
Sustainability / / /) / / \
Paradigm

Reform

Policy . > > / —

Market

Fortress

o T N N — 7

Table 6 — Direction of key drivers in the four GS€&narios used in the UF methodology (source: Raskal.,
2002). The direction of arrowheads indicates thefgyenance of drivers of change (e.g. the technology
arrowhead pointing upwards means that the rateeshhological progress is increasing; equity arroatie
pointing downwards means that social equity is dasing, etc.). Arrowheads with a curved trajectogn
indicate growth followed by a tendency to stabtima (i.e. population growth. Economic growth, and
environmental conditions in New Sustainability Réiggn) or a decrease followed by growth (i.e. enwinental
conditions in Fortress World)
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Concluding their study on scenario archetypes, Hunal. ((2012) see also Rogers et al.,
2012b) remark that two of the six end-worlds/vaoias are rarely traceable in other scenario-
based studies, namely ‘Barbarism’ and ‘Eco-commismél This could be, as discussed
above, because of understandable difficulties ipahsing with the extreme hypothesis of
society collapsing with no control (i.e. Barbarismwhich is rarely experienced in developed
countries. Recent dramatic events such as thetelgation of the former USSR, or the
former Yugoslavia, for example, were — to an extentzercome because of cooperation with
other developed countries. Ultimately, breakdowss weoided and did not spread. Moreover,
in its desperate vision, the world of Barbarisme an which institutions and regulations
crumble, offers little aid for the purpose of forugson challenges to elicit answers. Eco-
communalism, which does not present similar traftextremeness, is partially contained in
the second Great Transition’s variation. Both redenthe global and the local dimension to
strike the balance between human aspirations andoemental limits. Possibly, New
Sustainability Paradigm is more compatible with tuerent architecture of society systems,
thus making it more reliable as an analytical tool.

5.3 — The Urban Futures method/Contribution of tieisearch to the method

5.3.1 — Rationale for the methodology and firseesh phases

The objective of the ‘Urban Futures’ research paogne, a four-year programme ended in
April 2012 and funded by the UK Engineering and $tgl Sciences Research Council
(EPSRC), is to develop a methodology for appraisireg resilience of urban regeneration.
This objective is stated in the headline under gregramme’s title: ‘Sustainable
Regeneration: from evidence-based urban futuresptementation’. Urban regeneration is
regarded as one of the most effective policieseliver sustainable urban development in the
UK and in many other developed countries (ODPM,5200olantonio and Dixon, 2009).
Since 1997, the UK government has privilegedlelopment on brownfield (i.e. previously
developed land) on other forms of development, beeafirmly linked with the concept of
sustainable development’ (Dixon, 2007). A measur¢he appreciation of this strategy is
perhaps captured by the scale of the UK governregpenditure on urban regeneration
projects between 2001 and 2002, consisting in B¢dillion (Greenhalgh and Shaw, 2002),
or by the 303,400 hectares (equivalent to twicedize of London) that the then English
Partnerships (the former agency for urban regeio@rabtow mergedinto Homes and
Communities Agency) earmarked for regenerationimitay this land hadhe potential to
attract £18,6 billion of private investments (wwngéshpartnerships, 2010).

With its investigation, the Urban Futures teammafits to develop instruments ensuring that
this high level of public and private investmenlivkrs on its promises of sustainability, with
a particular focus on performance and longevitya lpaper presenting the first phases of the
development of the method, Boyko et al. (2012appw®e of the questions at the core of the
UF programme: ‘How can the impact of uncertain fesuon the performance of different
indicators for sustainability in an urban regeneratontext be systematically quantified and
qualified?’ For this purpose, the GSG scenariosthef world in 2050 (envisaged as a
sufficiently distant time to allow substantial mamprehensible change, whereas 2100 would
be too distant a time to relate to) were identifeeda suitable basis on which to build the
methodology.

In the GSG work the recount of futures of socistgupported by quantitative indicators that
are consistent with the direction of change ofkié drivers. Indicators are disaggregated for
broad geo-political regions. Because of the spetiktus of the research programme, datasets
available required a further level of detailing.eTOF methods (see below section 5.3.2) is

61



specifically aimed at an urban context whereas G$@narios have a broader scope,
therefore indicators for sustainable urban devekmnhad to be finalised so as to enrich
scenarios with appropriate urban characteristicereldver, the UF research intended to
investigate urban regeneration in its multifacetedure. Eight different urban dimensions
were therefore investigated in depth. These arediBersity, Air Quality, Water and
Wastewater, Sub-Surface Built Environment, Infragiire and Utility Services, Surface
Built Environment and Open Spaces, Density and dpeBiecision-Making, Organisational
Behaviour and Innovation, and Social Needs, Aspinat and Imposed Policy.
Understandably each one of these dimensions rexuampropriate discipline-specific
indicators, all of which cannot be found in the GBaaly of work. First, data available in the
GSG and GSG-related body of work was selectedréfat specifically to Western Europe.
Next, data were compared and integrated with nataxiailable in each discipline specific
literature ‘from a variety of ‘good sustainabilipractice’ sources, including governmental
(e.g., DCLG, DoE) and non-governmental organisati@ng., CABE) as well as the private
sector (e.g., Water UK)’' (Boyko et al., 2012a). Sprocess involved also the identification
of appropriate metrics for each indicator as welbanchmarks that could be regarded as a
baseline against which the indicators’ performamaeder each scenario could be compared.
These benchmarks are often available in codes,latgu or best practice guidance
pertaining to each discipline. For example, the chemarks selected for the indicator
‘Building energy efficiency’ is given by the minimumandatory U-levels specified in the
UK Building Regulations Part L. The resulting It indicators forms a matrix comprising
about 120 characteristics/indicators capable ofuraq either quantitatively or qualitatively
the condition of the UK urban context in its marspects (see Table 7 for a complete list of
characteristics, indicators and performances se&.wsan-future.org).

In the final matrix, the list of indicators is anged under thirteen different categories,
namely: Demography Society Governance Economy Planning & Use Housing Urban
Form, Air Quality, Transportation Water, Energy Waste andBiodiversity.Understandably,
within each category indicators can pertain to edéht scales. For example, under the
category ofEnergy ‘Domestic energy consumption’ is an indicatorttrefers to individual
dwellings; ‘Building energy efficiency’ is one thegfers to individual buildings; and ‘Total
energy demand’ is one that refers to the natiamadllof consumption. These are all linked,
and are all necessary to provide an understanditigeocauses behind energy consumption
and/or the energy performance of urban developmktreover, the diversity of the
indicators included in the matrix allows connectthg different urban scales and facets. For
those interested, it is therefore possible to itigate the energy efficiency of buildings not
only through its specific parameters (i.e. domestiergy consumption, etc.), but also
through a range of others that directly or indigeconcur to the energy performance, such as
‘Energy efficient user technologies’ (measuring fregential for carbon emission reduction
through technology); or ‘Planning policy’ (measwirthe potential to achieve carbon
reduction through tighter regulation); or ‘Attitlgléo consumerism’, ‘Income’, and ‘income
inequality’ (measuring the general inclination tthafty or profligate lifestyle that impinges
on levels of energy use). This diversity allowsastigating solutions that cross spatial scales
(Lombardi et al., 2012). It also mirrors the iniemiplinary nature of the scenario analysis.
Scenarios, being narratives describing society,ompass diverse factors, with causes,
relationships, and effects. Table 7 shows categaai®d indicators of the matrix. A brief
excerpt of each scenario’s narrative is reportdsiar 1.
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Cathegories

Characteristics/Indicators

Demographics

Population

Urbanisation
Urban population density

Urban dwelling Density

Household overcrowding

Ageing population
Life expectancy

Community

Community cohesion

Attitudes to consumerism

Economy

Quality of life

Income inequality

Unemployment

Quality of life

Housing affordability

Support for Public Services (e.g. recycling, bike pools etc.)

Governance

Urban governance models

Business and Innovation

Land use

Business models

Technological Innovation

Land area

Land recycling (infill, brownfield)

Land ownership majority

Planning policy

Strength of planning enforcement/adherence

Adaptability of (new and existing) buildings and
supporting infrastructure to the demands of new uses

Need for/supply of government provided affordable housing with
externally imposed price control

Urban form

Settlement pattern (City scale)

Settlement pattern (Neighbourhood scale)

Provision of network of open spaces

Use of underground Space

What “mixed use” looks like in each future (business mix and typical
spatial arrangements

Character of the place

Quality (and management of) of public realm

Artificial external lighting quality, intensity, type, spatial distribution

Urban 'Building' Canopy (City Scale)

Air quality

Particulate matter (PM)

NO,

Ozone

Transportation

Transportation types and usage - Use of petrol or hybrid cars, public
transportation etc. How goods transported

Accessibility

Traffic levels

Road and parking characteristics

Emissions from traffic

Water

Urban waterway arrangement and amount

Rainfall

Water distribution system pattern at the city scale

Water supply infrastructure: Ownership and management

Water sources

Total water demand

Domestic water withdrawal

Daily domestic water consumption
Water efficiency and recycling measures

Quality of water supplies

Mains sewerage

Urban water pollution levels

Impervious/pervious surfaces

Energy

Total energy demands

Domestic energy demands
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Energy efficient user technologies
Energy efficiency of buildings
Carbon Dioxide Emissions

Waste Domestic Waste

Biodiversity Urban tree/hedge cover arrangement + amount change at city scale
Tree species
Total area (and arrangement) of green space
Degree of maintenance for ecological features
Degree of protection for ecological features

Table 7 — List of characteristics of scenarios

Market Forces- In this scenario, current demographic, econormaityironmental, and technological trends
unfold without major surprise. The self-correctingic of the market is expected to cope with proiseas they
arise, although the elasticity of market-driven tecohis not infinite. Sustainability issues are egkbed more
through rhetoric than action. Materialism and indidalism spread as core human values, whereasl soaa
environmental concerns are secondary. Competitpen markets drive development. In terms of plagyniinis
translates into policy that is generally less priptive and more market led, with more freedom dbihe
location and form of new developments (including renalomestic water use and less energy-efficient
technologies being employed). This results in marel being taken up by the built environment. Bréeld
re-development is less likely to be favoured beeanfsthe costs of de-contamination and the cheepstr of
green field land. The need for affordable housimgyeéases, as attention is focussed on more nichketage.g.,
luxury flats for couples with no children) at thepense of equality. Access to public green spase wiill
suffer, as such land uses may be converted forlof@vent purposes, or may become private or semafgi
spaces. Less access to a city's ‘green lungs’ a¢hespopulation may lead to poorer respiratorythesverall.
Such deficiencies, coupled with more individuadisittitudes, may result in low civic activism.

Policy Reformin this scenario, co-ordinated and comprehensiveigment action is initiated to reduce poverty
and social conflict while enhancing environmentastainability; market forces are ‘encouraged’ toduce
socially desirable outcomes, but by no means a $lilent. Strong policies and growing environméeatad
social consciousness emerge to support some changessumer behaviour. Such policies also slow,dmu
not reverse, trends towards high distributionatjiriey that the market alone would do little to aekl. Tensions
still exist between the continued dominance of emtiwnal ideologies and values and the key sudiditya
goals espoused in the World Commission on Envirariraed Development (1987) report. Planning polgy i
strong in this scenario, with greater regulatiordefelopment proposals and a more regional focars thday.
This means more land recycling, a stabilisationglaht increase) of land for built environment poses, a
decrease in the need for affordable housing, greaterall access to public green space, very higfake of
energy efficient user technology and a decreashennegative health effects from air pollution. Eaver,
global population growth decreases, lower domesgtiter withdrawals. In addition, despite governmaction
to be more sustainable, people are less activelgliad in decision-making about local services bisea
policymaking remains top-down and decisions alkrstide by key, influential people, rather thanedlarger
majority.

New stainability Paradigr In this scenario, new so-economic arrangements and fundamental alteratio
societal values change the character of civiligatithe conventional notion of progress via econaognawth is
openly challenged, such that sustainability becoembedded in decision-makers’ thinking about howvietyg
grows, and the search for a deeper basis for hurappiness and fulfilment is sought. An ethos of'q@tanet
living’ pervades, facilitating a shared vision fmore equitable and sustained quality of life, reowd in the
future. Planning policies are highly regulated, &agising ecological imperatives, regional plannargl
sustainability. This results in an increase invectand recycling and a decrease in land devotettiegdbuilt
environment. In addition, there is almost no neardafffordable housing, as the urban underclasinsrated
and society is more equitable, and access to puben space is high. Because of strong ecological
imperatives, strong regulation and a push for moncite renewable energy generation, there is a vigly h
uptake of energy-efficient user technology. In #ddi domestic water withdrawals decrease substintas
well as the negative health effects from air pabdlot Finally, in line with the idea of ‘one planéting’, global
population growth decreases substantially and caitivism in making areas more liveable increases
substantially.

64



Fortress WorlcIn this scenario, powerful actors organise theneslato alliances in an effort tofeguard theil
own interests and resources. The world divides itwo groups: an authoritarian elite who live in
interconnected, protected enclaves controlling s&£de resources (called the ‘haves’), and an impsived
majority outside (called the ‘have nots’). Plannjpgjicies serve to protect the resources and gualilife of
the ‘haves’ and effectively segregate the ‘havesmfthe ‘have nots’. The built environment sprawlith the
‘haves’ gobbling up land for low-density, singleeusevelopments and areas, and the ‘have nots’ lefitoyer
land to create high- density, mixed-use areas boecessity. Re-use of land and infrastructuraésipminantly
by the ‘have nots’ and is characterised by low-teekbycling and repair rather than remediation and
regeneration. Affordable housing is much- neededHave nots’, but of little or no need for the Hes’, who
live in relative luxury. The impoverished majoriéyso are denied access, by spatial and financiéérpa, to
public green space. In terms of the negative hesfcts of air pollution, there is a general rethrcin life
expectancy, as emissions from traffic and othercasicannot be contained to one area. Although NMR
drives strong enforcement inside the enclaves amgntechnology keeps emissions close to preseniedals,
emissions outside the enclaves increase and spreatb poor vehicle maintenance and outdated téopyo
Furthermore, energy-efficient user technologiesreaglily adopted in ‘haves’ areas because thepféoedable
to this group; the ‘have nots’, on the other hasal,not use such technologies because they coshtmd.
Interestingly, even though population growth insess domestic water withdrawals decrease. Thisbaajue
in small part to the use of more energy-efficiemghinologies by the ‘haves’ and the restriction atex use for
the ‘have nots’. Finally, civic activism is not hign the ‘have nots’ agenda, as their opinionsideds are not
considered in this scenario. However, the ‘haves’raore active in civic decision-making, althoughry of
the decisions and policies attempt to exclude ltlaé nots’ from areas, activities and services.

Box 1 Excerpts of the narratives describing scesg(source: Lombardi et al., 2012)

5.3.2 — The Urban Futures method

The scenario-based Urban Futures (UF) method igtstied in five steps (Figure 3). The
sequence is designed to be circular and iterasitieer than linear. It allows the analysis of
single particular aspects (e.g. material, technglogystem, policy, etc.) of urban
development. Findings can be used to modify thgalnidlesign and make it more resilient,
thus closing the loop. The first step consistshmitlentification of the intended purpose of a
‘solution for sustainability’. It prompts answeriggiestions such as: is this solution fit for the
purpose stated? Has it really the potential tarait& This is important, since decisions are
sometimes taken on the basis of what is generabmed valid. It is also functional to
establish precisely the purpose, the circumstareesthe features that require resilience. For
example, as Lombardi et al. (2012) argue, a greeh is installed (and investments are
made) because it can improve the richness of loicaliversity. However, for this to happen
many issues must be addressed that may have bedoaked or may even conflict with the
building programme. Which one is the most effectiveen roof technology to foster local
biodiversity? Whichplants are attractive to native insect and birccig®® Is the use of the
building roof compatible with insects and birdstthaed to be undisturbed while feeding?
The formulation of these questions leads to thersgstep, aimed at detecting the ‘necessary
conditions’ for delivering the initially stated befit, not only now but, more importantly,
over the potential lifetime of the building. Foraemple, since climatic changes may result in
an environment unsuitable for the plants initiadlglected, a ‘necessary condition’ for the
green roof to continue foster biodiversity is tipdéints must be resistant to (or protected
against) rising temperatures and/or changing clonpatterns. The third step consists in
assessing these ‘necessary conditions’ again$btinescenarios. This can be done consulting
characteristics and performances of relevant indisa In the forth step, findings are
aggregated to determine the degree of resiliendheosolution/option examined. Finally, in
the last step a decision informed by the analysesult can be taken. If conditions are
supported in all futures, the ‘solution for sus#ddiity’ is robust. Conversely, causes of
adversity must be identified so as to address tlweranother solution must be selected (for
an extensive presentation of the Urban Futures ddetee Lombardi et al., 2012, see also
Rogers et al., 2012).
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The process has been tested already on case saindiéss produced interesting results It has
been applied at several scales of interventiordiféerent levels of complexity, and from
different discipline-specific standpoints (to sewide range of application see Boyko et al.,
2012b; Pugh et al., 2012; Brown et. al., 2012; Halal., 2012; Caputo et al., 2012; Caputo
and Gaterell, 2011). One peculiarity of the streetaf the method is that it can be applied
only on single couples of solution/benefits. If thecessity of examining more than one
option arises, or of evaluating different benetfitst the option could yield (e.g. green roof to
foster biodiversityand green roof to reduce water runoff, etc.), then yndistinct analyses
must be developed. This is because the conditiensssary to allow the functioning of the
option for different benefits can be different aree conflict with each other. A second
important peculiarity is that the nature of thisrsario-based analysis requires considering the
characteristics of the place and how they impaetdption examined. This is because the
identification of the ‘necessary conditions’ regsifocusing on the contextual circumstances.
For example, depending on the climate of the pléoere will be the need of frequently
watering the green roof (if the place is particiylary), or of protecting it from strong winds,
etc.

STEP 1
Identify a sustainabil-
ity solution and its
intended benefit

STEP 2
Identify the necessary
e conditions

STEP 3
Determine the
performance of the
necessary conditions in

the future

STEP 4
Determine the resilience
of the sustainability
solution to future
changes

STEP 5/a STEP 5/b STEP 5/c
Implement the Adapt the solution Consider using an
solution because alternative solution

resilient

.

Figure 3 — diagram of the five-step sequence oftRanethod (source: modified from Lombardi et &12)

5.3.2.1 - Relevance of the UF method comparedediticings of the literature reviewAs a

conclusion of the previous sections, a list of ab#ristics inherent to scenario-analysis and
the Urban Futures scenario-base methodology is suised, which demonstrates how these
methods are appropriate to meeting the principlesnerated as a conclusion of the chapter 4
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(i.e. summary of conclusion from the literatureieew and interviews with practitioners).
This demonstrates the suitability of the Urban Fegumethodology for the purpose of
appraising resilience. These characteristics are:

» Scenarios offer a systemic representation of tharuenvironment, which is capable
of capturing the environmental, social, and ecoratithensions of that context and,
through their narratives, to connect them andteli¢erplays;

* The systemic nature of scenarios helps conneaaspasles and is time-based.
Scenarios are projections of the urban contex0502Therefore any analysis will
have to consider current options for developmedttheir suitability to different
future condition. Moreover, the identification dktconditions for the future
functioning of the option appraised inevitably rgs evaluating risks at a regional or
urban scale that have an impact at the developsuoaie;

* The Urban Futures method interprets the concemsiience broadly and not in
relationship to any specific expert’s area. It diere transcends individual
interpretations and focuses on the capability @f @articular urban situation to
continue functioning as intended, over its lifetira@wever, because of its scenario-
based nature, it is capable of connecting ‘detadsiience’ (i.e. the resilience of the
option examined) with ‘general resilience’ (i.ee ttesilience of the entire urban
system);

» The Urban Futures method emphasises the necessigfihe finalities to resilience.

It is an important step that helps answer the gquestesilience of what and to
what?’. In particular the method utilises indicatof urban sustainability, thus linking
the concept of resilience to the one of sustairtgpil

» The Urban Futures method is used here as a quadifarm of appraisal, although it
lends itself to quantitative forms of appraisaiadl (see Hunt, 2012; see Farmani,
2012). In doing so, it does not restrict opportiesito select technologies or
formulate design strategies;

* Because of its nature, the Urban Futures methashpiusers to undertake a process
of analysis as opposed to ascertain conformithexklists.

5.3.2.2 - Limits of the UF methodLimits of the UF method may be represented by the
complexity inherent to the third step. The assessnd the ‘necessary conditions’
necessitates a long and careful examination ofrthry scenarios characteristics as well as
an evaluation of the quantitative and qualitativerf@rmances associated. Moreover,
characteristics may not directly relate to a patéiccondition. For example, the condition of
compatibility of the use of the roof with the optitgreen roof to foster biodiversity’ is too
specific to be easily appraised with a matchingattaristic. Instead, relevant characteristics
must be identified, that can give relevant clues tfos particular issue (i.e. ‘attitude to
consumerism’ and ‘civic participation’ as indicatoof socio-cultural attitudes; ‘planning
policy’ and ‘planning adherence’ as indicators be tattitude to planning and building
regulations, etc.). Another limit is given by thetimod’s structure allowing the examination
of a single option at a time. For those workindha field of the built environment, this is a
substantial inconvenience since many are the elengand all tightly interwoven) that must
be simultaneously considered in drafting plans doban development. Developing an
analysis for each of the elements can prove tonokelly lengthy and unmanageable. Finally,
another limit is represented by the paucity of atencharacteristics portraying the urban
form and the building performance. These are necgdsr the analysis of buildings and
spaces. The following section illustrates how dlirits have been addressed in this study.
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5.3.3 — Contribution of the author to the Urban &as research

The contribution of the author to the developmérthe methodology is threefold. Firstly, as
a member of the team he contributed to the collecéffort of producing this structured
technique of analysis. Secondly, as the team’s rexpe the built environment and open
spaces he identified those indicators represeptativthe urban form and its efficiency, to
subsequently define related metrics, benchmarkd, @arformances under all scenarios.
Finally, he attempted to apply the methodology $ianeously on several solutions whereas
it is designed to appraise individual solutionsAféa. This last point is particularly relevant.
Planning and designing urban development requiddreasing simultaneously several
solutions. Thus, in order to be usable as a piawott’s tool the method must be capable of
examining complex and multifarious aspects of plakat follows is the presentation of the
process leading to the identification of indicatéos urban form and efficiency, and the
testing of the UF method on multiple solutions.

5.3.3.1 - Spatial characteristics of the UK urbanvieonments- The purpose of these
indicators is to represent aspects of urban pedooa that are relevant to its sustainability,
particularly from a spatial as well as energy édficy perspective both at building and city
scale. The physical configuration of buildings asmhces can substantially influence the
perception of the quality of places. Good desige. @ design that ‘improves the quality of
people’s lives (DETR/CABE, 2000)) is one of the reemstones of the former natin
planning policy. Planning Policy Statement 1 stat®®od design ensures attractive usable,
durable and adaptable places and is a key elemeathiieving sustainable development’
(DCLG, 2005). In turn, sustainable development e dhat contributes to sustainable
economic development; ensures good and inclusisguend the efficient use of resources;
and delivers places with good access to jobs apdéer/ices (DCLG, 2005). By Design, the
influential urban guide compiled by CABE and consiosed by the Department of Energy,
Transport and Regions which reflects and elabor#ites positions of the former UK
government on sustainable urban development,dstslements of urban desigbharacter

(a place with its own identity)Continuity and Enclosuréa place where public and private
spaces are clearly distinguishe@uality of the Public Realnfa place with attractive and
successful outdoor areadfase of Movemenfa place that is easy to get to and move
through);Legibility (a place that has a clear image and is easy tersiahd)Adaptability (a
place that can change easily); ddidersity (a place with variety and choice) (DETR/CABE,
2000). In elaborating and detailing further the amrbdesign guidelines provided in By
Design, as well as the findings of the Urban Taskc& (1999), the Urban Design
Compendium (Llewelyn — Davies, 2000) stresses &urthe sustainable urban development
principle of a correct use of resources. For exampit recommends harnessing wind, water
and sun for building as well as an urban desigsethaon passive solar principles. The
relationship between energy efficiency and urbamfbas been fully discussed in the section
1.2 as well as demonstrated in many studies (st@edRal., 2005; Littlefair, 1991; Littlefair,
2000; Alberti 1999). Correct orientation and forfnbaiildings (i.e. passive solar principles)
‘provide a one-off opportunity to save up to 20-2%%heating and lighting energy (in
residential buildings during the lifetime of a laliflg, generally at no cost’ (ODPM, 2004b;
2004c). Inevitably, solar gains deriving from catrerientation and urban form can be
yielded only if the building fabric has high levet$ building insulation. Thus these two
factors are strictly connected. The energy efficyeaf buildings and the urban form with its
potential to store solar energy (i.e. high denkigh rise versus medium-to-low density) is
captured in some of the indicators listed below.
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The indicators for sustainable urban developmdetsed for the matrix, which can be
mapped on the elements of urban design enumerated urban design guide ‘By Design’
and mentioned above, are:

* Character of the place (se€Hharacter) - The use of local elements, materials, and
typologies help shape places in the respect ofl lmemtity and culture. A strong
identity of the place, in turn, contributes to metaommunities. Nobody likes
anonymous ‘anywhere places’;

* Accessibility (seeEase of Movement- Road pattern connecting effectively places,
street design, availability of cycling lanes, arncests in which is easy and safe to
walk. These features can contribute to a walkablghbourhood. Public transport is
also an important factor for the purpose of actd#si although it is not within the
scope of this research;

* Provision of open spaces (s€guality of the Public Realp> Open spaces and green
spaces are essential to social life and healtlestiifes and are recommended in
former planning policies, which are providing asdification of spaces and their
function in relationship to urban life (DCLG, 2006a

* Adaptability of buildings and supporting infrasttue to new use (see
‘ Adaptability’)(developed in collaboration with Dr. Maria Casgrelt is one of the
principles promoted in all best practice manuade ®ETR/CABE, 2000; Llewelyn —
Davies, 2000; Burton et al., 20003; Ritchie and ke, 2009; CABE, 2008). It is
inevitable that buildings will change use over thiéecycle and infrastructure will be
adapted to changing needs. Thus an in-built flégfhio change configuration or to
adapt to new technologies is the key to their loitge

» Energy efficiency of building — It measures builglimsulation. Both former planning
policies and the Urban Design Compendium stressntipertance of environmental
efficiency. Arguably building fabrics can give abstantial contribution for this
purpose, and much of the studies developed by maj@ons such as the Zero Carbon
Hub (2009), the Energy Saving Trust (2008a; 20@888c), or NHBC (Yuzbasioglu,
2010) point at it as the one measure that caneatdiiigher, durable energy saving;

» Settlement pattern at city scale; and Settlemettepaat neighbourhood scale — the
city form is the result of many components. Insésninal book ‘The image of a city’,
Lynch (1960) enumerates and describes the compottaoiigh which the city can be
experienced. These are: paths, edges, districtesn@nd landmarks. The layout of
the streets and where these lead, the density @ngasition of the street fronts, the
identity of the neighbourhoods and how they seashfes abruptly join, and the most
trafficked nodes and landmarks form this image itf which is part of a collective
perception. Alexander (1977) offers a theory ofmedats combining and, through
their permutations, shaping the city in its diversKostof (1991) instead, believes
that form can be read only through the lens of‘théural conditions that generated
it’. These two indicators elude the complex delmtsund the city form to capture
only its spatial density (compact, sprawling, fraged) and spatial organisation
(centralised, polycentric, etc.). Urban density amganisation are representative of
the policies of land use, accessibility, patteofigublic services provision, and
energy efficiency. For example, compact cities @mesidered efficient because live,
work, and play are at a walking distance; becausaifficiently high density of
inhabitants justifies investments for public tramsation; because they can be energy
efficient; because of their potential to capturel atore heat or to counter the heat
island effect, etc. The UK former planning policieommend high urban density
believing the compact city is a sustainable urbarmf (ODPM, 2005). On this
account, regeneration is promoted as a sustaityaliiiategy because it uses land
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efficiently (Raco and Henderson, 2006; Williams dpair, 2007). Clearly, this is a
simplification. Dense cities may have poor tranggeyn and lack of schools and
hospitals. Yet their urban form offers the posgibs to implement measures for
environmental efficiency. Arguments that opposes¢he@ews are many (see Sieverts,
2003; Jenks et al., 1996). For the purpose ofrégearch, the urban form is taken as
an indicator for its potential to be environmenyafficient. It was decided to develop
two indicators corresponding to two different urbsoales to better encapsulate the
implications on a given urban form at a developniem¢l and more broadly, on the
city.

Similarly to all the indicators included in the cplate Urban Futures matrix, also for those
listed in this section metrics and benchmarks Hasen established and the performance
under each scenario has been determined. Thisdes done with the same methodology
illustrated above (i.e. literature research, caasioin with experts, etc.). More importantly,
the GSG scenarios have been interrogated in tlessienee and relevant clues identified.
Furthermore, as each one of the scenarios captutesan extent — the radicalisation of
conflicting trends that globally (and also regidyato-exist today (e.g. market-led political
agenda, the strong emergence of environmental quidyevalues, etc.), policy and society
attitudes, and responses to such trends as thelyecabserved today, offer inklings of what
will happen in 2050. For example, in a Policy Refacenario, where policy is committed to
environmental values, it is likely that energy cemstion regulation will be tighter than
today. This assumption is corroborated by the ewideof the UK carbon reduction
commitments, taken by a government that, to annéxieas embracing the same values
depicted in the scenario, and that seemed to bagedgn tightening mandatory regulations
for building energy performance.

Finally, data sets supporting GSG scenarios comgiéead with those collected from several
sources allow a rigorous evaluation of indicat@esiformances. For example, in the case of
the city form, political and social attitudes captliin the narratives point at different stances
depending on the scenario considered. In PolicpiReft can be surmised that the policies to
promote and enforce a good land use, medium to biilan densities, efficient public
transport, etc., will be implemented. Thus the caotpcity is the city model that can
confidently be representative of this world. In MetrForces, a Conventional World in which
the market logic takes precedence, planning paliaie deregulated to reduce bureaucracy
and allow faster development processes. Privatermiges can choose the most cost
effective solutions thus generally avoiding devet@mt on brownfield and regeneration, in
favour of development on green or agricultural ldetause less expensive. This process
therefore results in fragmented patterns of urbvawth and sprawl.

A similar process has been adopted for the othdicamors for the Character of the place,
Accessibility, Provision of open spaces, and Adaifitg. These are strongly dependent by
the political attitude towards urban developmemitself a mediation between an ideological
vision and the pressure exerted by disparate meesgwups from the civil society and
industry. Because of difficult quantification, tleemdicators have been in general described
with qualitative performance although for one otrth (Provision of open spaces), a
guantification has been attempted based on literatuailable (DCLG, 2006a; Burton et al.;
2003). The energy efficiency of buildings, insteds been quantified considering the
several levels of the Code for Sustainable Homekthe levels of insulation necessary to
their attainment as suggested in a report of therggnSaving Trust (2008a; 2008b; 2008c).
Level 6, for example, has been deemed the onlydatanallowed in a world like New
Sustainability Paradigm, where society has shiftediards sustainable living and the
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environment and equity are collective prioritiegvel 4 has been taken as the mandatory
level in a Policy Reform world where policy-makimg concerned with the environment,
albeit forced to mediate with private sector, whathl is a powerful actor, and the value
system of society at large, which is still stronghyfluenced by individualism and
consumerism. In Table 8a and 8b, indicators, belacksn and performances under each
scenario are provided, as well as a text motivatieganalysis.

Indicator

Definition UK baseline

Settlement pattern
(City scale)

Current planning policies recommend an efficient use of land for new COMPACT
urban development, with consequent medium-to-high dwelling

densities resulting in reduced car use, and a financially viable public

transport network (see DCLG, 2005; DCLG, 2006). This approach

corresponds to the urban model of the compact city, which is

regarded here as the UK baseline for the urban characteristics of

settlement pattern at a city and at a neighbourhood scale. The other

two forms (i.e. fragmented and polycentric) convey a planning

attitude towards urban development consistent with the value system

of society in each scenario.

Settlement pattern
(Neighbourhood
scale)

Individual neighbourhood should be designed in conformity with the VARIABLE
urban form recommended in planning policies. However, the situation

on the ground varies greatly, with many low density, suburban

residential development delivered together with high density mixed-

use ones

Character of the
place

‘By Design’ states that in order to design places with an identity and a VARIABLE
character it is necessary ‘To promote character in townscape and

landscape by responding to and reinforcing locally distinctive patterns

of development, landscape and culture’ (DETR/CABE, 2000). In turn

places with identity are valued and appreciated by the community and

visitors. In spite of such clear guidance, not many recent

developments seem to show a distinctive identity. This condition is

regarded as the UK current baseline

Energy efficiency of
building

Building Regulations
(U=0.24 for outer walls)

In the UK, Building Regulations (2010) set minimal mandatory targets
for thermal transmittance of the building fabric (U-values), which are
inferior to those set by voluntary rating codes such as the Code for
Sustainable Homes (CSH) and BREEAM. The Building Regulations
mandatory targets are taken as the current UK baseline whereas those
available in CSH or BREEAM are taken as reference for those scenarios
in which mandatory building fabric efficiency is tighter

Adaptability of Adaptable places are those that ‘can change easily’ (DETR/CABE, VARIABLE
buildings and cities 2000). This can be achieved through simple but adaptable building
(in collaboration forms and places that can be used for a range of future activities. At
with Dr. Caserio) present not all new developments seem to possess this capacity. This
condition is regarded as the UK baseline
Accessibility ‘By Design’ describes places with good accessibility as those where VARIABLE

live, work, and play is well connected and where it is easy ‘to move
through, putting people before traffic and integrating land uses and
transport’ (DETR/CABE, 2000). Not all new development can claim to
be designed with good accessibility. This conditions is regarded as the
UK baseline

Provision of public
open spaces

2.4 ha outdoor play
space per 1000
population

The former Planning Policy Statement 8 (Department of Environment,
2004) suggests an average of 2.4 ha outdoor play space per 1000
population. It also emphasises the importance of providing ‘open
space, playing facilities, woodland and landscaping within easy
walking reach of homes, for physical activity, rest and leisure use,
especially in densely populated and disadvantaged communities, and
in new developments’

Table 8a - List of characteristics/indicators witbrrespondent benchmarks developed by the author

71



Indicator

NSP

PR

MF

FW

Settlement pattern
(City scale)

POLYCENTRIC

COMPACT

FRAGMENTED

FRAGMENTED

The urban form
promoted in planning
policy is compact (with
an efficient use of
land) but polycentric.
This is because the
size of each
neighbourhood tends
to be contained and
with much green and
open space within and
around it, following
the tradition of the
Garden City and the
need to better
integrate green
infrastructure with the
built environment

Planning policies
strongly promote high
building densities and
development on
brownfield. There is

a limited expansion of
the city boundaries

The planning system is
deregulated and urban
development
investments follow
market logics, thus
privileging building on
greenland (as opposed
to brownfield) since
requiring lower
investments.

Dwelling densities are
high in development
targeting low-income
groups, and low for
those targeting
medium to high
income groups.

The city expands
outwards and in a
fragmented fashion,
with much previously
developed land left

The rich residential
areas (mainly built at
low density) are
strategically positioned
in cities, contained in
discrete pockets
connected by rapid
transport routes, and
surrounded by
informal settlements
for the poor, built at
high dwelling density.
Urban sprawl expands
and many previously
developed urban areas
remain abandoned

abandoned
Settlement pattern MIXED-USE / MIXED-USE / SINGLE-USE / SINGLE-USE /
(neighbourhood COMPACT COMPACT DIFFERENT DIFFERENT
scale) DENSITY DENSITY
Compact, mixed-use, Compact, mixed-use Mainly residential Low density,

mixed-tenure
neighbourhoods with
sufficient green space
within and around
them

neighbourhoods
provided with
sufficient green space

(generally single use)
neighbourhood for
high-to-medium
income groups are
built to low density
whereas those for low-
income groups are
built at high density
and with an inferior
provision of open

exclusively residential
settlements with
ample provision of
open spaces and
services for the rich.
High density
settlements for the
poor, with low
provision of open
spaces, and with

spaces residential spaces
mixed with informal
working spaces such
as laboratories, etc.
Character of the HIGH VARIABLE LOW LOW

place

The design and
construction of
buildings is strongly
inspired by the local
environmental
conditions and
traditions in order to
endow distinctive
character to the new
urban development.
Similarly, existing
development designed
following such
principles is
appreciated

Planning policies put
strong emphasis on
the delivery of places
with a strong
character and identity.
Nevertheless,
developers are still
reluctant to embrace
principles that require
high design
commitment and
possibly longer design
and construction times

In a society on which
the free market is the
principal actor
globalized trends tend
to reduce cultural
differences and
diminish their
importance for society.
Moreover, uniformed
building components
and technologies
result in
undifferentiated formal
and technical building
solutions. Prevailing
consumerist culture
privileges what is
promoted on the
market, regarding it as
innovative and iconic.
New development is
designed and built
accordingly

The character and
identity of new
development for the
rich is dictated by
global cultural trends.
For the poor, The
quality of the newly
built is generally low,
with a high level of
standardisation in
design solutions, and
building materials and
components
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Energy efficiency of
buildings

HIGH

(U-value for external
walls = 0.1 W/m?K -
level 6 CSH)

HIGH

(U-value for external
walls = 0.18 W/m?K —
level 4 CSH)

SAME
(U-value for external
walls = 0.24 W/m?K)

SAME/LOW

(U-value for external
walls = 0.24 W/m?K or
lower)

All new residential
buildings must attain
the level 6 of the CSH.
All non-residential
buildings must exceed
BREEAM Excellent.
Passive Solar
Principles are used
when possible and
appropriate. Since the
target is to deliver
Zero Carbon buildings,
on-site renewable
energy generation is

Mandatory energy
targets are tighter
compared to current
UK Building
Regulations, and
building technologies
progress accordingly.
New residential
buildings must meet
level 4 to 5 of the CSH
and non-residential
meet the BREEAM
Excellent rating. A
percentage of energy

Planning policy is
deregulated and
Building Regulations
are made non
mandatory unless
conflicting with Health
& Safety issues.
Generally, however,
construction industry
delivers buildings with
the same standards
that are currently
mandatory.
Technological

Planning policy is
deregulated and
Building Regulations
are made non
mandatory. The rich,
however, live in
buildings designed and
built at high quality
standards, and
sometimes utilising
zero/low carbon
technologies so as to
gain a level of self-
sufficiency.

widely used use must be met by innovation and Nevertheless, energy
zero/low carbon economy of scale consumption is high
energy production. allow improvement in because of unchanged
Passive solar principles efficiency at affordable  behaviour. The poor
are recommended in costs. Low/zero live in places built with
planning policies, but carbon technologies low standards.
not always used, since  become more efficient However, energy
this may result in and affordable but consumption is low
lower building energy consumption is  because unaffordable
densities still high because of
unchanged behaviour
Adaptability of HIGH HIGH LOW LOW/MEDIUM
buildings and cities (in
collaboration with Dr.
High adaptability of Policy dictates that Developers pay little For the rich,

Caserio)

existing and new
building stock.
Internal and external
spaces allow for
adaption, conversion
and extension.
Development is driven
with a view to retain
communities and
conserve resources

new built must be
adaptable to new uses
and able to respond to
changing social,
technological and
economic conditions.
Policy conforms to
'Building for Life'
criteria and supports
the adaptability for

attention to flexibility
and adaptability of
dwellings and
replacement levels are
high. Developers
respond to market
requirements and
there is no policy
enforcing or
supporting adaptability

adaptability of
buildings is not a
priority. For the poor
adaptability is a
necessity even if the
design, the
construction methods,
and the technologies
used for new and
existing buildings do

retro-fitting of existing not allow it
building whenever
commercially viable

Accessibility GOOD EXCELLENT GOOD GOOD/POOR

Good accessibility to
services and jobs
mainly through
pedestrian and cycling
paths, and an
excellent public
transport service.
Road network is
designed to encourage
car circulation on
urban peripheral main
roads and the use of
public transport for
local trips

Good provision of
cycling lanes and
walkable roads. Car
circulation is strongly
deterred and streets
are reasonably safe for
pedestrians and
cyclists. However,
people, to an extent,
resist change. and use
private cars whenever
possible

Excellent network of
roads connecting all
urban areas, since
good infrastructure is
fundamental to
economic
development. Public
transport is not always
efficient, and high
levels of car circulation
discourage walking.
Cycling lanes are not
always available and
do not connect jobs

Rich enclaves are well
connected with
business and
commercial districts,
and services. Within
enclaves (mainly
residential) cycling
and walking lanes are
available although not
always used. Outside
the enclaves, the road
network is
fragmented, limited
public transport is

with homes available, roads are
unsafe and there are
no cycling lane
Provision of public EXCELLENT GOOD POOR GOOD/POOR

open spaces

Excellent provision of
open spaces for many
uses (e.g. play areas,
green spaces,
community gardens,
parks, etc) well
connected with
homes.
Neighbourhoods are

The provision of open
public space is good,
and it is generally well
maintained. Places for
leisure and sport
activities are provided
as much as possible,
although medium-to-
high urban density is a

Sufficient open space
is provided in high-
income
neighbourhoods but
not in those for low-
income groups. Green
areas for sport and
leisure are generally
available whereas play

Enclaves for the rich
are provided with
green areas, playing
facilities, etc., but not
with parks where
animal species can
roam undisturbed.
Outside the enclaves,
there are no public
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designed to support priority, thus limiting areas for children are open spaces designed

healthy lifestyles and to an extent the quite limited. Not as such. The poor
promote community diversity and the everywhere utilise for this purpose
cohesion. Spaces to number of open maintenance is unoccupied places
grow food are spaces provided provided such as those
available as well as available on brownfield

green areas to left undeveloped
enhance biodiversity

Table 8b - List of characteristics/indicators witbrrespondent performances for each scenario deeeldy
the author

5.3.3.2 - Multiple solutions analysis One of the advantages of an analysis on indalidu
solutions/benefits consists in isolating the solutconsidered so as to precisely focus on all
its aspects and consequences. It is thereforelpp@ss eliminate from the process other
factors thus simplifying it and, in doing so, ohgeg the object of analysis without
interference and more in-depth. This approactwhich discrete issues are systematically
examined, does not reflect, however, the non-lifgacess characterising urban planning
and design that often requires the integrationkarthonisation of multiple perspectives, and
the consequent relentless renegotiation of spattedtegies. Within this process,
coordination is a key element. An initial investiga aimed at defining issues, aspirations,
and challenges is used to form a vision. Next, &éh&@mination of constraints and
opportunities of a particular site is used to tfarm the vision into a spatial strategy. Broad
design elements to be addressed in such a straegylisted above (i.e. character,
accessibility, ease of movement etc.). Many oféhe® evaluated often simultaneously and
in their relationship with the others so as to ifgriensions and finally stipulate a final plan
for development. In this perspective, to analys®lation in isolation could be regarded as
misleading, since it would not reflect the essemicthe design process, which is to link and
coordinate disparate elements within a wider petUfollowing the method’s structure,
practitioners can attempt to analyse a particulailding technology (e.g. greywater
recycling), or component (e.g. triple glazing), sirategy (e.g. passive solar principles).
However, if the scope of analysis is broader, thehwod is difficult to apply. Arguably, in
order to examine a building in its entirety, it idbe inconvenient to develop as many
analyses as the technologies, strategies, and e@mnfsthat compose it.

To avoid this, the author attempted a multiple wsial A cluster of solutions was selected to
be examined in parallel. Although these solutiores @ngruous, in that they are those that
typically can be selected for energy conservatiorppses (thus with a common objective of
reducing energy use), because of its systemic apprahe analytical process draws into
discussion other important urban parameters. Bpgleb, these parameters are themselves
appraised against the scenarios and through thetwted progression of the analysis. Thus,
starting from a reduced number of congruent sahstianalysed simultaneously (in itself
already a multiple-analysis), it is possible todmen the scoping so as to better chime with
planning and urban design processes. To an extests intuitive. It has been highlighted
already that energy (and with it other urban fagjteannot be viewed in isolation and there is
abundant literature that investigates its posdihles (Ratti et al, 2005; Littlefair et al, 2000;
Alberti 1999). A point in case is the solution ‘aplgains’ that, in a feedback loop, is
dependent on the building density to maximise henelevertheless, as the case studies
demonstrate (see chapter 6), the discussion elitit®ugh the analysis is much broader and
rich than those available in literature on thisitcoMore importantly, it can be expanded so as
to include other connected elements such as, Isayjuality of open spaces in function of the
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parameters external A
(% ~to butinstrumental el

building density, the developer’s return in builgliat low-to-medium densities, etc. In a
game of mirrors, the complex systems approach alexpanding the view at will.

Possibly, a crucial step of the analysis for trigug the process outlined above (see section
5.3.2) is the identification of the conditions ngsary to maintain the solution functioning. It
leads directly to the identification of other elente apparently external to the technical
milieu pertaining to the solution (i.e. energy aedergy efficient technologies), thus
broadening its scoping. It is critical, howeverattithis process is captured so as to chart all
the connections, the feedback loops and the leeepaits (i.e. all the connotations of the
system) surfaced during the analysis. A compilatiba table with necessary conditions and
their assessment against scenarios ensures thdingcof important passages of the process.
The use of a table for this purpose is part of the method. In the case of the multiple
analysis its compilation becomes more complex hilitrsanageable. Figure 4 attempts to
visualise the process, building on the diagranheffive-step analysis (see Figure 3).

STEP 1 STEP1

Identify a sustainabil- Identify a sustainabil-
tysolutionand its I N e ' solutionand ts

intended benefit intended benefit

e < STEP2 dentification of
Identify the necessary parameters external
conditions -to butinstrumental e\
to the performance of
- the solution
STEP3

Determine the
performance of the
necessary conditions in
the future

tothe performance of
- the solution

STEP3
Determine the
performance of the
necessary conditions in
the future

Discussion STEP4
encompassing all RS Determine the resiience Determine the resilience encom g al
parameters elicited in of the sustainability. of the sustainability parameters elicited in

the course of the solution to future. Solution to future: the course of the
analysis changes changes analysis

STEP 5/a STEP 5/b STEP 5/c STEP 5/c STEP 5/b STEP 5/a
Implement the Adapt the solution Consider using an Consider using an Adapt the solution Implement the
solution because alternative solution alternative solution solution because
resilient resilient

STEP4 Disc

\ \t ’

Figure 4- Diagram illustrating the resilience analg process

For the purpose of attempting a multiple analygeneral energy efficiency strategies are
examined, which are of general application, thuscoatextualised. It is therefore the general
efficacy of energy conservation policies (but riait contextual application) that is analysed
here. Nonetheless the exercise is fruitful in tihalucidates vulnerabilities and loopholes
within such policies. The following sub-sectionggent this first attempt of multiple analysis
(henceforth called resilience analysis) as welaasattempt to operationalise it through an
Excell-based interactive spreadsheet.

5.3.3.3 - Resilience analysis on energy efficiesdytions- The strategies considered for the
purpose of the resilience analysis (multiple analyapplication of the UF method) are:
building insulation; solar gains through orientatiand built form; natural light penetration
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(daylighting); and on-site renewable energy productThese are embedded in planning
policies (see ODPM, 2004b; 2004c). Other measwek as low carbon technologies have
not been included (e.g. CHP, etc.), because ofettient of the options available, their
dependence on the particular profile of energy demand their relatively minor relationship
with the built form.

Energy efficiency measures are usually implemefabolwing targets provided in mandatory
and voluntary benchmarks. This particular resileenanalysis examines ranges of
performance targets. The purpose is to offer arerstanding of the long-term effectiveness
of varying degrees (from lower to higher) of eneeffjciency that are likely to be considered
for implementation when drafting plans for urbanvelepment. Understandably,
professionals base their choices on directionsngtteough regulation, codes, and rating
systems, which often are flexible enough to allbe &pplication of a range of performances,
depending on aspirations, context, and other caingst The analysis therefore appraises
those ranges (i.e. levels of thermal conductivityboilding fabric, etc.) so as to establish
which performances are more likely to be successidlwhy. Some of these can be found in
existing legislation or guidance, while others haeen surmised on the basis of the literature
consulted. The author acknowledges that some ofethassumptions are arbitrary.
Nevertheless they serve the purpose of demongjrttavalidity, usefulness, and flexibility
of a model of appraisal, which reflects currentf@ssional operational approaches.

Benchmarks for building insulation are taken by l&ung Regulations, the Code for
Sustainable Homes (CSH) as well as other studieshwguggest specifications appropriate
for the attainment of the several CSH levels (DCI2B10b, see also EST, 2008a; EST,
2008b; EST, 2008c). Existing benchmarks for theeomergy strategies considered herein
(i.e. daylighting and sun access (see CIBSE, 1888;also BSI, 1992)) refer only to minimal
performance. The benchmark for solar access, famele, provides the minimum amount of
winter solar hours (WPSH) necessary to make a sjpaeable and pleasant. A sufficient
level of natural light penetration is given as acpatage of the vertical sky component
(VSC), which is a function of the obstacles facwigdows. Tighter benchmarks for energy
savings through solar gains and vertical sky corapbare currently unavailable. Similarly,
benchmarks for percentages of energy use to beedetl through decentralised, local
generation are inexistent. Best practice sets #@nedten percent for developments over a
certain size (Merton rule), however as reports doergy security, and some academic
research, recommend decentralised production fmptirpose of building a more resilient
energy system (see Bouffard and Kirschen, 2008k@&/alk008; O'Brien and Hope, 2010;
Foresight, 2008; DECC, 2011), it may be possibéd kvels of production required for local
development may soon increase. Table 9 shows tige raf performances assessed as well as
the sources where these were found. It is impottanbte that the absence of a range of clear
benchmarks for, say, solar gains, suggests itffecult and impractical to define in local
planning policies targets for energy savings degvirom the application of passive solar
principles. This absence is therefore a deterr@napplying those very principles promoted
in former planning policies.

As mentioned in the previous section, this analydiers only a first general level of
investigation on energy solutions, which needs gocbmplemented with the evaluation of
contextual conditions. For example high levels wif sccess with resulting solar gains may
not be achievable because of the morphology oftka, or because density required is not
compatible with sun penetration, thus the strategyenergy conservation needs to rely on
other options. The analysis that follows is usefsilan initial evaluation which can inform
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pre-planning decisions. However, it is the evatuabf local conditions which will determine

a more accurate and consistent level of conclusidoseover, it is important to note that this
analysis does not reach unequivocal conclusionsprovide precise quantitative results.
Rather, it offers a view, and generates awarenekSsthe consequences of decisions
concerning the energy efficiency of places. Dethiémalysis for each energy efficiency
strategy, with a full text supporting the analyssavailable on the tables included in the
Appendix 2. A summary of the analysis can be foun@able 10

Energy strategy Performances
Building envelope BR 2000*
Walls / 0.35; Floors /0.25
U value (W/m’k) Roof /0.25; Windows /2.2
CSH level 3**

Walls / 0.28; Floors /0.20

Roof /0.16; Windows /1.8

CSH level 4***

Walls / 0.18; Floors /0.18

Roof /0.13; Windows /1.4

CSH level 5-6****

Walls / 0.1-0.15; Floors /0.1-0.15
Roof /0.10; Windows /0.8-1.0

Solar Access 5%"
WPSH (Winter Possible 20%"
Sunlight Hours ) <
30%
50%"
Daylighting >27%"
) 27%e
VSC (Vertical Sky 7% ~40%
Component)
40%*
On-site renewable 0%
production 10%°
Percentage of local energy X
demand 15%
20%"

* BR L1A for new dwellings, 2000; ** EST, 2008; **EST, 2008b;
*x% EST, 2008c; ” British Standards, 1992; « CIBSE999;
0 Yuzbasioglu et al., 2009;proposed by the authors (see chapter 2)

Table 9 -List of energy strategies with related range offpenances, andhe necessary conditions to retain
the intended performance over the lifetime of bogd

A first glance at the table 9 and 10 shows thosenehts that may impede each level of
performance, and that need to be addressed fronoriket of the project. As anticipated
above (see section 3.3.3.2), these elements talpiay other urban design parameters. What
follows is a list of first findings:

« Building to current mandatory insulation levels ndgliver a building stock that, in
some scenarios, will not comply with future, tighteandatory levels, thus resulting
in a depreciation of the perceived value of thddg stock. Moreover, long-term
maintenance investments are contained if compardtiase related to, say, on-site
energy generation;
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Energy Performances Necessary MF PR NSP FW
strategy conditions

Haves Have nots

Building BR 2000 Maintenance ? X X X ? D

envelope Legislation* v X X Vv Vv C

:JM‘I,/E:ZT() User behaviour X v Vv X \ B

CSH level 3 Maintenance ? X X ? ? D

Legislation* v X X Vv Vv C

User behaviour X Vv v X \' B

CSH level 4 Maintenance ? Vv v Vv ? A

Legislation* v v ? v Vv A

User behaviour X Vv v X \' B

CSH level 5-6 Maintenance ? Vv Vv v ? A

Legislation* v v Vv Vv Vv A

User behaviour X v v X v B

Solar Access 5% Overshadowing ? X X X X D
WPSH (Winter Maintenance n/a n/a n/a n/a n/a n/a
:3:7:::: User behaviour n/a n/a n/a n/a n/a n/a

Hours ) 20% Overshadowing ? v ? v X B
Maintenance n/a n/a n/a n/a n/a n/a
User behaviour n/a n/a n/a n/a n/a n/a

30% Overshadowing X ? Vv v X C

Maintenance ? Vv v Vv X B

User behaviour X v v X v B

50% Overshadowing X X ? v X D

Maintenance ? v Vv v X B

User behaviour X Vv v X \' B

Daylighting >27% Overshadowing ? X X X X D

VSC (Vertical User behaviour X X X X Vv D

Zlgnponent) 27% Overshadowing ? X ? v Vv B

User behaviour X Vv v X \' B

<27% >40% Overshadowing X ? v v X B

User behaviour X Vv v X \' B

40% Overshadowing X X ? v X D

User behaviour X v Vv X v B
On-site 0% Maintenance n/a n/a n/a n/a n/a n/a
renewable Legislation* n/a X X n/a n/a n/a
g;?il:‘tt:;:;nof User behaviour n/a n/a n/a n/a n/a n/a

local energy 10% Maintenance X Vv X v X C

demand Legislation* X v X v X C

User behaviour X Vv v X \' B

15% Maintenance X ? ? v X C

Legislation* X ? X Vv X C

User behaviour X Vv v X \' B

20% Maintenance X X \ ) X C

Legislation* X X v v X C

User behaviour X v v X v B

* Legislation has been considered a necessary timmdonly for building fabric and renewable energynce
these are either already included in current regjaa or are very much debated. Conversely, sunscead
daylighting at an urban scale have always been idemsed only as a best practice approagthich has many
constraints that need to be addressed locally segbtiated.
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Table 10- Summary of the Futures Analysis on energy strasedfey:\ = supported in this scenarioX = not
supported in this scenari@® = questionable if in this scenario. The resultingkiation is an average expressed
in letters, withA = resilient andD = vulnerable

» Success of passive solar strategies in accomplisiirergy savings over the entire
lifetime of the development entails the enforcemehtright-to-light either with
appropriate regulation (e.g. future adjacent dgwekent cannot alter and curtail levels
of natural light penetration and sun access; gidghapes are designed so as to allow
sun penetration, etc.), and/or with design solgtige.g. green buffer zones that
influence the distances between existing and plessifuture buildings).
Understandably, this will have an impact on therallelensity. Nevertheless, because
of the spatial constraints it imposes, passiversoésign could be envisaged as a
factor facilitating the selection of balanced d&asj which could in turn support an
urban form compatible with a sufficient provisiohapen public areas;

* Investments in renewable energy production preserty long-term vulnerabilities,
which could be mitigated through appropriate forofsownership. Reliance on
sophisticated technologies for energy savings ksnthigh maintenance and
replacement of components costs (e.g. photo-vadtaitsolar thermal panels can last
15-20 years (Twidell, J. and Weir, 2006), whichthe case of individual ownership
may be sustained only by those who can afford it;

« High provision of sun access and daylighting maydifécult to defend even in
scenarios where the environmental protection @ngly promoted, possibly because
it conflicts with efficient land use;

» User’s behaviour can undermine any effort and itnaest in energy efficiency. It is
therefore essential to invest upfront on infornmratmd design solutions that facilitate
behavioural change. These may include smart enewgfgring, provisions of user
guides, community involvement in energy stratefjies the onset of the project, and
more. It is however crucial to consider this issigean integral part of the planning
and design process.

As the case studies will demonstrate, these firmlang@ recurrent. In the following chapter,
they will be largely elaborated and circumstantate

5.3.3.4 - The Excel-based interactive todlhe Excel-based tool presented here was designed
as part of this investigation in the attempt to ragienalise the resilience analysis and
transpose it in a format that can facilitate it®,uparticularly for practitioners. It also
represents an attempt to further test the potenfidhe multiple analysis on resilience by
expanding the number of solutions analysed simetiasly. The tool has not been developed
beyond the first conceptual stage. It can be cemnsi] however, a further contribution to
explore practitioner-oriented approaches for embmegddirban resilience within design
processes.

The Excel-based tool is based on the same enemgysiillustrated above as well as on
some other essential urban design parameters, vanelthose that can be found in ‘By
Design’ (DETR/CABE, 2000). These were added in thenapt to further test the efficacy of
the UF method (and the resilience analysis) whe wath multiple and disparate solutions.
Similarly to the strategies for energy efficien@lso these parameters are appraised in a
range of performances. The interactive spreadsimedte form presented here is clearly
illustrative, in that it is not related to any pauiar project. Each user can evaluate his/her
plans using the solutions therein included or inedrer solutions following the structure of
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the spreadsheet. The spreadsheet’'s format is usefuhat it facilitates an intuitive
progression across the five steps of the resiliemadysis, an immediate visualisation of the
analysis results, and, more importantly, the reiograf the analytical process on a table (a
map) that captures the breadth of factors andioaktiips between them that is called into
question (i.e. elements of the system, feedbagbsioand leverage points).

In the interactive tool, the scenario analysishef €nergy and urban design solutions is fully
developed, and for each solution a range of pedianes is provided that can be selected.
Once selected, it is possible to read the corredgmunscenario-based evaluation together
with a concise supporting text. By following theustured sequence the user can retrace the
analytical process and appreciate (or questionmegsits to subsequently draw conclusions.
Whether there is divergence or convergence on rilaéytical process, the user is projected
into its workings, and prompted to take a stancaire possible long-term risks in
implementing a sustainability solution with a peutar performance target.

The tool is interactive in that users can chookel of performance and, more importantly,
towards the end of the assessment process, theaskeel to fill in boxes with conclusions
(corresponding to the step five of the UF methddhle column before these boxes lists some
possible measures that can increase the resiliehdbe solution implemented with that
particular performance target, which have beentifled as a logical consequence of the
analytical process. These prompt the user to peofgddback in the adjacent columns, as to
how the scenario-based analysis on generic (ndertral) sustainability solutions can apply
to the specificity of a given project, on the cansences of implementing such a solution,
and, in case of implementation, on the identifmawf the actors involved.

What follows is the description of how the stepstlté UF method map on the multiple
analysis tool and an illustration of its workings.

Board One -Case Study Profilésee Figure 5): This box must be filled in with thetails of
the urban development to be appraised. It senegtinpose of recording the performances
that, at the end of the analytical process, hawnlregarded as resilient. As the analysis
unravels, users can fill in the boxes dedicategaith solution appraised, thus composing the
final project’s profile. It is possible, once thean familiarises with the process, to add more,
or change, the solutions at present included indbk according to the user’'s necessities.

Board Two —UK urban scenarios and characteristi(see Figure 6): The box is divided in
four sections, one for each scenario. Through tesysf drop-down menus, it is possible to
select a particular characteristic. The correspontixt describing its performance appears in
the box next to the drop-down menu. Since the stebased analysis on each
solution/performance is already fully developedovising through the characteristics
provides users the possibility to acknowledge tidemce base underpinning the analytical
process. This board is particularly useful during step three of the UF method, where users
must peruse through the list of characteristiasléatify those fit to describe if the conditions
necessary for resilience are supported in eachascenThe drop-down menu system
facilitates substantially this process.
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Board Three -Scenario analysigsee Figure 7)Solutions have been grouped under three
categories. The category ‘Energy’ includes the gneifficiency solutions already appraised
in the previous sub-section. The category ’'AccelsitConnectivity’ (as well as the
following category) includes urban design elemehtt have been selected amongst those
provided in ‘By Design’ and ‘Urban Design CompendiuThe list of these elements is by
no means exhaustive for the category. As explaaiee, the interactive tool in its present
form is merely illustrative. The selection of saduts and the determination of the range of
performances are, to an extent, arbitrary, sineeftitcus is on testing the efficacy of the
interactive tool’s operability. Nevertheless, &létsolutions therein included are described in
those eminent guides as crucial for the success @afstainable urban development. These
are: Open space; Pedestrian routes; Cycling laRPeBklic transport; and Streets. The last
category is ‘Urban fabric’. It includes: Urban flbiity; Neighbourhood unit; and Dwelling
density. The range of performances, when not aveila the two design guides consulted,
was deduced by consulting other sources such amipta policies and CABE and RIBA
reports.

For each solution, a list of necessary conditiengrovided (step two of the UF method). By
selecting a performance in the drop-down menu,aitijacent boxes in the row display a
summary of the scenario-based analysis correspomaetep four of the UF method. Users,
however, can follow the full appraisal processdach necessary condition (i.e. step three of
the UF method) leading to the final conclusion ligpd in the box, on the other spreadsheets
included and linked to the principal spreadshee¢r@lthe tool is located. These contain a
series of tables where the full analysis is devetiop\ traffic light colour-code system signals
if the performance selected is considered resiligregen), vulnerable (red), or questionable
(yellow). A calibrated numeric average of the resof the analysis in all scenarios is finally
provided (with resilient = 10; questionable = 5gdamninerable = 0) at the end of each row.
The average is expressed in four degrees ranging A (resilient) to D (vulnerable).

It is worth noting that the list of necessary caiotis can be expanded or changed once the
user familiarises with the process. Those provigtethis version may not apply locally or
may be insufficient. Clearly, this would requirevigng the entire analysis’ evaluations and
the correspondent tables in the other workshedtseaiool.
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Board Four -Conditions for resiliencgsee Figure 8): This board corresponds with thp ste
five of the UF method. Some of the columns musilkezl in by the users once performances
have been selected and the analysis acknowledg@edfir§t column provides hints as to how
improve resilience for each performance selecteskré) can add or substitute these hints
before answering to the crucial question: how thagply locally? Answers can lead to
modify the hint or propose other conditions foriliesce, and record conclusions in the
second column. Similarly, the following two columaie meant to give hints for developing
an understanding of the difficulties, disadvantagasd knock-on effects on the other
solutions included in the tool on the local sitoatiUsers are asked to respond to those hints,
draw their conclusions, and record them in theaajacolumn. Finally, the last column can
be used to identify and list the stakeholders #ratdirectly involved if those measures to
improve resilience were to be implemented. Idealtythe end of this process a rich map of
pathways to resilience is outlined, and consequeraod connections amongst the solutions
all traced to form a complex system. This is a &bla resource to evaluate the most effective
strategies for resilience as well as a way to riipssructure a critical evaluation of urban
development with a view to the long-term.
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Figure 8 - Board Four of the interactive Excell-leadstool, corresponding to step five of the UF médtho

The three case studies illustrated in the next telaghow how the resilience analysis
introduced in this chapter can be applied on uregeneration schemes. By examining the
context in which they are situated as well as teeuironmental strategies, these analyses can
provide a range of relevant recommendations fartgianers and planners.
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Chapter Six - Case studies

The three UK urban regeneration case studies pexben this chapter have different site
areas, different characteristics, and they areiftdreint stages of the development process.
Their diversity shows that the resilience analysia be applied regardless of the particular
nature of the project (i.e. mixed-use, predominargsidential, commercial, etc.) and of the
stage of development of the design scheme at tie oif the analysis. For example, in the
first case study, the development is at a veryaintlanning stage in which the vision and the
sustainability strategy of the place is only bgiefiutlined in planning guidance, and no
further detail is available. Therefore the analyappraises the long-term validity of an
environmental strategy that is broad and quite gen€he ensuing findings are at a strategic
level and, understandably, lack of detail. Nevdes® they can provide valuable insights for
a revision of the planning guidance. The third csteely is on a commercial development at
an advanced design stage and before the techr@sardphase. The type of documentation
available allows a more precise analysis with emgtecommendations that touch on specific
elements such as the building structure and engelopd the flexibility to future uses of the
place.

The first case study was developed during the YBach programme as part of a joint effort
from all the sub-teams to trial the methodologyhwdifferent discipline-specific perspectives.
The resulting set of analyses constitutes a broablia-depth long-term assessment on a
regeneration project in Lancaster that was usethbycity planning department to review
planning guidance. The case study presented hewegver, applies the UF methodology
with an approach that differs from those of thesotbub-teams, in that it examines a range of
policies and not a specific, discrete solution. (resilience analysis). The other two case
studies were developed independently from the jaativities of the research programme,
one as part of the investigation of the sub-teannfege Built Environment and Open Spaces’
and the other for the purpose of this thesis. Ttwenér was selected because of the
availability of abundant material allowing a detdilanalysis of the energy efficiency in
function of building shapes, fenestration, orieintgt etc. This resulted in an analytical
approach substantially different from the firsteasudy and an accurate measurement of the
environmental performance of buildings on a digiteddel of the development constructed
with IES (Integrated Environmental Solutions). Thatter was developed with the
collaboration of the management of the companyithdeveloping the site, thus resulting in
the attempt to ascertain the relevance of the Ufhoai®logy for the construction industry.

The three case studies are written following shghkifferent formats. Whilst the first one
presents a full account of the assessment proddke eonditions necessary to enable long-
term functionality (step three of the UF methodie tpresentations of the other two case
studies are more succinct and their accounts presénthe essential parts. Furthermore, the
last case study concludes the section presenta@rhlysis for each energy strategy with a
summary of the resulting recommendations. Theséearead independently from the whole
analysis, thus making the consultation of the repaster and more appropriate for an
audience such as companies working in the buildewiors and developers. Each section of
this chapter begins with the description of the sitnditions and of the characteristics of the
project. Next it discusses in detail its particudarergy strategy, reviewing how planning
requirements and national regulations apply localynally, the resilience analysis is
undertaken and its conclusions discussed.
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6.1 - Lancaster - Luneside East urban regeneratiooase study

6.1.1. Site conditions and planning guidancé.eneside East is a previously developed, 6.6
hectare site in Lancaster earmarked as a Regeorefratiority Area, designated as a mixed-
use waterfront regeneration (LCC, 2008), and regrrds ‘the Council’s most important
physical regeneration project’ (LCC, 2004). Thigdliet, dismissed industrial quarter is
located between the city centre and the westerarufinge, and its triangular shape is
delimited by two green embankments and the rivereL{Figure 10). These are both railways
embankments although only one is currently in serwhilst the other is out of use. The
latest Supplementary Planning Guidance 4 (SPGd)ed in 2004, is at present subject to
review. In the SPGA4, the vision of a mixed-use tgy@ent with 350 mixed-type dwellings,
8000nf commercial space, and a range of leisure oppdi¢snand new public spaces is
outlined. This new development is deemed as keptmect the city centre with the western
‘disadvantaged’ areas of Lancaster (LCC, 2004). @mbankment between Luneside East
and Marsh Lane, the adjacent area predominantlyupmed by low-income groups, is
therefore viewed as a potential barrier to the patnlity between the two neighbourhoods.
The eastern section of Luneside East was the $ittheo Town’'s Gasworks from 1845
onwards, and some of the buildings still standingsgss historical value. The significant
existing land contamination entails substantiagstments prior construction. Initial plans for
development had not progressed past the originadequal design stage due to a downturn
in the market. That which is therefore analysedehserthe initial planning guidance that
informed the previous, noautdated masterplan. Because of the decision ofityeCouncil

to re-launch the regeneration process, this arsaigsneant to generate insights that could be
used to revise planning guidance and help endalieresy to the place.

6.1.2 — Considerations on the energy efficiencgteyy for Luneside East The energy
efficiency strategy for Luneside East is succinetiposed in a short paragraph, within the
‘sustainability’ policy section of the SPG4. Therggraph sets as an objective for the
forthcoming regeneration to embody ‘best practissustainable development’. In line with
this, it is required that that the housing provisioust be energy efficient and low impact,
thus meeting the following criteria:

e Orientation;

* maximised natural lighting;

* incorporated energy efficiency measures and

* renewable energy technologies’ (LCC, 2004)

Although these measures follow the general recondiaigns for new development as stated
in the Lancaster Core Strategy (LCC, 2008), whichurn reflects the national planning

policies (ODPM, 2004b; ODPM, 2005) available at time, the brevity of the headlines

(and the lack of any specific element as to howdhshould be understooaffers ample
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Figure 10 — Aerial view of the Luneside East site, showing the two green embankments delimiting two sides of
the triangular site (courtesy of FaulknerBrowns ar@C, 2004)

leeway for interpretation to developers and designers. A more specific formulation including
their intended objectives, as well as correspondent benchmarks, could help identify the level
of best practice (in itself a concept which does not refer to any particular degree of energy
efficiency) sought by the City Council. For example, orientation and maximised natural
lighting can be aimed at providing enjoyable and healthy places, and to a lesser extent at
reducing energy use, depending on the duration of sun penetration over the day and over the
year (Littlefair, 2000). Moreover, the definition ‘incorporated energy efficiency measures’ is
too vague to suggest any specific intended purpose. Still, clarity is paramount for achieving
the ‘best practice in sustainable development’ heralded in the planning guidance. In order to
enable the resilience analysis, the SPG4 headlines are elaborated here so as to embody best
practice. What follows is a definition of each of the energy efficiency headlines with their
expected function and some of the conditions for these to be implemented effectively.

Orientation and maximised natural lighGorrect orientation and maximised natural lighting
can result in energy savings in space heating and artificial lighting. Distances between
buildings, building profiles and building forms play an important role (Ratti et al., 2005;
Littlefair, 1998; Alberti 1999). The quantity of sun that reaches vertical outer surfaces of
buildings and the resulting indoor thermal comfort, as well as the quantity of natural light that
penetrates indoor spaces, is a function of the design of the interior and of the exterior
environment (Littlefair, 2000). Orientation and overshadowing are some of the necessary
conditions that need to be addressed for the exterior; whilst elements such as room layout,
and window sizing and position are factors that pertain to the interior (ODPM, 2004b).
Benchmarks for sun and daylight penetration are given by the Building Research
Establishment (Littlefair, 1998), the Chartered Institute of British Service Engineers (CIBSE,
1999), and British Standards (BSI, 1992). With regard to sunlight, however, the standard
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given refers to a ‘reasonable expectation of diseatight’ from which interiors could benefit
(BSI, 1992). This definition does not specificatBflect an energy reduction objective, but
rather the one of amenity and quality of placeser&fore, the aim of orientation for the
purpose of planning guidance necessitates clatifica(i.e. amenity, or amenity/energy
saving), as well as the benchmark for performance.

What follows is a summary of the conditions thaé arecessary for orientation to be
implemented as a design principle that can yieldrgy savings. For the purpose of this
analysis only the last threare discussed since the first one is a pre-comditar its
immediate implementation and not for its long téamctioning. These are:
* High commitment of planners, developers and dessgyreg all stages of the
development process (ODPM, 2004c);
» Protection from subsequent developments arounédiges of the site or even within
the site itself, so as to preserve the ‘right gbti over time (Littelfair, 2000);
* A degree of maintenance of buildings to maintaimdygerformance of building
envelopes and retain energy savings yielded thrgotr gains;
» User behaviour in order to observe the simple roksessary to retain heat accrued
from solar gains (i.e. keeping windows closed,)etc.

Incorporated energy efficiency measure¥he generic definition of ‘incorporated energy
efficiency measures’ used in the SPG4 presumalfisraeto high performance building
materials and technologies, as well as buildingises that assist in making the building
efficient. As solutions herein are analysed onhlhsis of planning guidance rather than on
design elements, only the former will be considesiace the range of options with regard to
building services is vast and needs to be congideoatextually to each building use, size,
occupancy profile etc. A high degree of the buididenvelope insulation generally results in
reduced space heating demand. The latest revisgdirBuRegulations (BR) Part L 1A and
2A (2010) sets parameters to limit heat gains @sdds. Although the mandatory target is
measured on carbon emissions, and there is noatibligto adopt any particular solution in
order to attain it, compliance with minimum values required as far as the thermal
transmittance (U-value) of the building fabric isncerned. However, this mandatory
standard could evolve in the light of the receatlippted Code for Sustainable Homes (CSH)
(DCLG, 2010b). The CSH is also likely to impact #eergy conservation requirements that
local authorities may adopt in the coming years] #re higher standards required therein
will in turn affect the long term viability of a gelopment built now to lower standards, that
could quickly be considered as performing poorleiergy efficiency terms. Building with
fabric standards exceeding current national reguiatmay thus contribute to the resilience
of Luneside East.

As above, the summary of the conditions necessaaytain energy savings through building
insulation is listed below. However, only the cdmat enabling to retain such a benefit over
the lifetime of the building is analysed to resilie (i.e. the third). Conditions are:

» Higher initial investments in building insulationédhigh performance components;

» Skilled labour for building at a high specificat®level. This is not a secondary issue.
Evidence suggests that carbon emissions associatedhew buildings are almost
twice as much as predicted at the design stage opavhich is due to construction
(CarbonBuzz, 2010, cited in O’'Brien and Hope, 2010)
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* Basic building maintenance when necessary overwhele asset life time. For
instance, window frames and sealing may requiraétipg or replacing; fans for
mechanical ventilation may need replacement etc.

Renewable energy production Planning policies put particular emphasis on the
implementation of micro and medium scale renewalnlergy generation as well as on the
involvement of communities in planning and managsuipemes. The recently reviewed
Lancaster Council Planning Application Validatiomi@e (LCC, 2009) requires a minimum
of 10% on-site renewable energy production for mewelopments. Thus the new plans for
Luneside East have to comply accordingly. Techrielbgelected for this purpose should
depend on the availability of local natural resesrqwind, water, geothermal etc.), the
energy demand profile of the community (ODPM, 2Q0Mlianfren et al., 2011), and more.
As recommendations on the particular technologtabie for Luneside East are not available
in planning guidance, this appraisal focuses orséhorganisational aspects which may
contribute to building a resilient energy provision

Production at a community scale can engage andvatetiusers, whereas centralised
production, necessarily focused on profit, may latkong motivation for facilitating
behavioural change (Byrne et al, 2009). Commumigrgy production is not the only option
for decentralised production. For example, the lamdborough of Woking has set up a
company in partnership with private investors, siirgg in a district scale renewable energy
plant, with the aim of supplying affordable enetgythe communities of the borough (Thorp
and Curran, 2009). For the purpose of this anglyhiee typologies of investments for
renewable energy production are considered:

* Micro-scale production: regardless of the techngleglected (photovoltaic, solar
thermal, micro wind turbine etc.), the objectivaahieved through the deployment of
small units on each individual building, possiblyred by each building owner;

* Production at a community scale: regardless oftélobnology selected (CHP or a
combination of technologies) the ownership is wiita community;

* Production at a district scale: it can take mamymf It could be envisaged as a
generic form of investment in energy infrastructuéh yielded benefits returned to
the community. This arrangement is suggested inZéte Carbon Hub report (2009)
and called allowable solution (i.e. a solution thatrues carbon savings away from
the site (DCLG, 2008b)). Conversely, the contribatiof the developer could be
directed to an off-site plant that the council col#t through a company. In such a
case benefits don't accrue directly to the comrgubiit to wider society. The latter is
considered in this analysis, as it fits with then@ept of decentralised production
discussed above.

Taking as a given the correct formulation of thehteology (appropriate for the local
resources and conditions), the only necessary tondio preserve the functioning of the
energy generation schemes in the long term iseptacement of the obsolete components
and an appropriate level of maintenance, with eelahvestment. Some technologies may
yield benefits for only a limited period of timeoFexample photovoltaic panels and small
scale wind turbines have a life expectancy of 20y2ars (Twidell and Weir, 2006).
However, in spite of the technology selected, amtsimlering the year 2050 as the end-point
of this exercise, replacements over the life ofg¢tieemes are inevitable.
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6.1.3 - Multiple resilience analysis

The strategy for energy efficiency indicated in ttencaster Core Strategy, and detailed in
the SPG4, adopts a coherent approach, in thatatmmends a combination of energy saving
measures consistent with national planning policisch, if all adopted, could yield
substantial results. However, in a long-term pesspe, it would be useful to have some
insights into the strengths and weaknesses for eaehof the energy efficiency strategies.
What follows is an extended description of the wizdl process, summarised in Table 11, in
which conditions are appraised against scenaridsp (shree of the Urban Futures
methodology). In order to privilege the brevity afhadity of the description, the text does
not include a full report of all the characteristithat support the scenario-based evaluation
for each condition. Table 12 summarises step faughich the aggregation of all evaluations
generates the final conclusion.

Orientation and maximised natural light

Currently national planning policies recommend gesirinciples that allow maximisation of

solar gains and daylighting. It is therefore assintteat in scenarios where sustainable
development is a policy priority (PR), or it becamaulturally embedded in society (NSP),
such a solution is increasingly promoted and/ofuithed in legislation and regulation is in

place to protect from the overshadowing that newelbpments may cause. Regular

maintenance of building assets ensures solar gaimfue delivering energy savings.

Necessary
conditions

New Sustainability
Paradigm

Policy Reform

Market Forces

Fortress World

Orientation and maximised natural lighting

Protection from
overshadowing

The application of
design principles for the
maximisation of solar
gains and daylighting
are required for any
new development..
Furthermore legislation
is in place to protect
the right-to-light

Appropriate
legislation is in
place to avoid
overshadowing

Planning policy is
deregulated and
there is no protection
against
overshadowing.

The rich may be willing
to protect the right to
light, although sun
penetration is
perceived only as
necessary for the good
quality of the place, not
as a means to save
energy. The poor
cannot avoid
overshadowing

Building
maintenance

Maintenance is carried
out regularly

Maintenance is
carried out
regularly, also
because
incentives are in
place for those
with lower
incomes

Maintenance is
carried out regularly
only by those who
can afford it

Maintenance is carried
out regularly only by
those who can afford it

User behaviour

Responsible behaviour
ensures that energy
savings are maintained
over the life cycle of the
development.

Occupiers resist
change since the
environment is
not a priority in
their value system

Environmental
amelioration is far
from being a priority
in society. People
behave accordingly

Environmental
amelioration is not a
priority of the rich. The
poor, by necessity,
behave thriftily

Efficient building fabric

Building
maintenance

Tights standards of
building insulation are
made mandatory. Old
building stock
underperforming may
be considered for
demolition or expensive
upgrading.

Standards of
building
insulation are
tighter than
current ones. The
market value of
old building stock
underperforming

Planning policy is
deregulated.
Nevertheless the
market value of
building stock built at
high specifications is
high. Minor
maintenance is often

The rich appreciate old
building stock
constructed with high
building fabric
specifications and so
the poor, since this
implies lower
operational costs.
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Maintenance is
regularly carried out.

may be reduced.
Maintenance is
made mandatory

and incentives are

in place for those
who need them

carried out

Nevertheless the poor
struggle to carry out
regular maintenance

On-site energy generation and access to and control of the energy production

Ownership - individual

Replacement of
components and/or
maintenance

Incentives for on-site
renewables are
maintained. Moreover
the energy network
relies greatly on
decentralised
production.

Incentives for on-
site renewable
are maintained.

Incentives are not in
place. Middle to high
income groups can be
motivated to replace
obsolete
components, not so
the low-income
groups.

The rich maintain
generation schemes.
The poor, which are the
majority, cannot afford
it.

Ownership - community

Replacement of
components and/or
maintenance

Community generation
schemes are favoured
in this scenario

Community
generation
schemes are
promoted and
incentives are in
place.

Energy prices are
higher. Low-income
communities are
willing to maintain
generation scheme,
can benefit from a
community
management of the
plant. High income
communities are not
interested

The rich may be
interested in retaining
these schemes since
they endow a degree of
self-sufficiency within
the enclaves whereas
the poor cannot afford
it

Ownership - partnership public + private sector

Replacement of
components and/or
maintenance

New schemes based on

PPP are encouraged
and the old one
retained

New schemes
based on PPP are
encouraged and
the old one
retained

The market opposes
PPP and privileges a
centralisation of
energy production
since this can offer
immediate and higher
financial returns

Local authorities have
no sufficient power to
implement and manage
these schemes

Table 11 - Summary of the necessary conditionghilong-term functionality of energy efficiencyasgres in
Luneside East, appraised against future scenaiiiest highlighted in greeimdicates that the condition is
likely to be supported within a particular scenariext highlighted in red thadicates that the condition is not
likely to be supported; text highlighted in orarigdicates uncertainty

Energy strategy NSP MF FW
Orientation and Resilient Maybe resilient. Vulnerable Vulnerable Solution with many
maximised natural Occupiers do not vulnerabilities.
lighting behave responsibly Particular attention to
protect sun and light
access with effective
design solutions
Efficient building Resilient Resilient Resilient Maybe resilient More resilient than all
fabric other solutions. Any
level of efficient
building fabric can yield
resilient benefits
Ownership - Resilient Resilient Maybe resilient Vulnerable Vulnerable since often
individual dependent on

individual household
(or business) financial

92



situation

Ownership - Resilient Resilient Maybe resilient Maybe resilient Possibly resilient if

community communities run and
manage effectively the
generation units

Ownership - Resilient Resilient Vulnerable Vulnerable Possibly vulnerable
partnership public since the public sector
+ private sector may not be willing or be

able to kick-start PPP

Table 12 - Step four of the resilience analysisyinich the appraisal of all conditions is synttsesl to reach a
final evaluation. If conditions necessary to thadipnality of a particular solution are supportedthin most

of the scenarios, the solution is considered restland the text coloured green. If conditions aoé supported
within most of the scenarios, the solution is coesd vulnerable and the text coloured red. Sohgtiare
considered (maybe) resilient or vulnerable, and teet coloured orange, whenever there is no clear
predominance of the related conditions being (drb®ng) supported within the majority of scenarios

In NSP basic rules for retaining heat accrued fsoar gains (i.e. keeping windows closed in
winter, etc.) are respected because of a collecdmese of responsibility towards the
environment and relevant information constantlyvmted to occupants. In PR, in spite of
top-down efforts to develop awareness and provid@rination, people are still reluctant to
change their behaviour. In a scenario in which mlbgic is unfettered (MF) investors may
want to renovate the site and increase its densitpvershadow buildings by developing at
high-rise/high-densities along the border of th&e svith Marsh Lane estate. This is a
‘disadvantaged’ (LCC, 2004) confining neighbourhpadd as such prone to be earmarked in
the future for regeneration. In a world where digpaof earnings is increasing and equity is
decreasing, maintenance may, or may not, be castiedccording to the financial possibility
of each household. Regardless of the income diasgever, occupiers are not generally well
informed as to how energy savings can be accruedigh the correct use of dwellings, nor
are willing to use less energy to curtail enviromtaé degradation. Similarly, in the FW
scenarios, the rich has the power to keep and aaituneside East as it is originally
physically configured, whereas the poor disregarg, necessity, any routine building
maintenance, and possibly increase densities thraugegulated extensions of existing
buildings. However, the poor pay attention to wesslenergy because of its cost whereas the
rich has no motivation to behave responsibly.

The identification of factors undermining condit®onecessary for the functioning of this

solution leads to a discussion to improve its i@sde. This corresponds to the step five of
the resilience analysis, in which the causes ohemalbilities are addressed. The existing
embankments can potentially deter a future expan$tom neighbouring areas, thus

preserving the sun access from the south in theeumie and long-term. For this purpose
appropriate protection needs to be put in placeprter to ensure that their physical

configuration is maintained. For example, if larejsed appropriately, the embankments
could provide habitat for biodiversity, and therefgain a degree of protection if included in

the local and regional green infrastructure netwdtiey could also be utilised as green open
spaces, whose provision in the SPG4 is confindtidasite of the old gas holder (see Figure
11). It must be noted that a green landscapingpijifropriately planted, could carry further

benefits in terms of microclimate and air tempa®f{Ritchie and Thomas, 2009).
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Figure 11 — In the supplementary planning guidance for Luneside East, only part of one of the embankments is
designated as open space (courtesy of LCC, 2004)

Maintenance is another necessary condition. The failure to provide it to those building
features necessary to minimise heat losses and guarantee good air exchange may invalidate
high building efficiency put in place today. In the case of an MF or FW scenario, and in the
case of a largely disadvantaged Luneside East community, a degree of resilience may be
provided through community ownership of the development in which responsibilities for
maintenance are shared, overriding individual failure of action. Finally, information about
correct use of dwellings is essential in most of the scenarios (i.e. correct use of solar shading
devices simple principles to retain heat, etc.), and ways to transfer this knowledge to users
should be explored.

Incorporated energy efficiency measures

Although benefits accrued through efficient building fabric can potentially last for the entire
lifecycle of buildings, maintenance is once again the key factor. Windows and mechanical air
ventilation (a requirement where high levels of air-tightness are necessary) requires routine
care over time. It is likely that maintenance work is largely carried out under the PR, NSP,
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and — to an extent — MF scenarios, as the levahadstment and commitment required is
relatively low. In contrast, in FW, the majority disadvantaged is not be able to afford the
basic expenditure required. Nevertheless, comp#wethe other solutions, incorporated
energy efficiencyneasures have the potential to preserve theineffiy (or part thereof), in
most cases, over an extended period of time.

As outlined in the previous paragraph, exceedingeot national mandatory standards for
building envelope, particularly in light of increag fossil fuel costs and consequent space
heat costs, seems the best way to deliver an eftiduilding stock to future generations.
Conversely, complying simply with today’s mandatstgndards could result in insufficient
building performance in the face of tomorrow’s estieel tighter mandatory requirements,
with consequent devaluation and possibly obsolesceh the development. This is in line
with the recommendations formulated in the ZerobGarHub report (2009). Maintenance
remains a vulnerable aspect. It can be supposed dbmmunity ownership of the
development could lead to effective organisatistalctures for local management, which
could establish, for example, financing models tha¢ compatible with the average
household tenure.

Renewable energy technologies

Subsidies for micro scale renewable energy prodndiie. feed-in tariff) have been recently
made available in UK with the objective of expamdithe number of small schemes for
renewable energy generation. It is likely that tleg maintained in a PR and NSP scenario
where the environment is a priority, thus schemass$alled today will be substituted at the
end of their life cycle (20-25 years). Conversdys unlikely that under MF incentives are
still available. However, it is possible that imearket driven world technology advances and
components for energy generation are more efficiantl possibly more affordable.
Nevertheless, the substitution of the micro-scalgésuon each property is dictated by the
economic conditions of the household. Thus theamgphent of obsolete components is
carried out only by those who can afford the inwesit. This can be a consideration valid
also in the FW scenario, where in most cases dlesolEmponents may not be substituted,
since low income households are the majority.

Community renewable energy units are not favouneal MF world, where energy production
and distribution is almost exclusively in the hawdgprivate companies. Conversely, district
scale units in partnership with public adminiswas could still present an attractive
opportunity for the private sector. In the FW, coomity units may be an attractive
opportunity for the rich, as it could provide a g of autonomy to their quarters. Further it
is unlikely that local authorities have means aaotitipal will to co-own district scale units,
which are probably acquired by companies. In bo#narios maintenance is carried out only
by those who can afford it. Under PR both optiores \dable, although income disparities
may still persist and less affluent communities ns#if find it difficult to manage their
energy units. Under NSP, renewable energy produasia@lecentralised and possibly owned
by communities, which have the means and the Fegalework in place to ensure efficiency
of the unit, and hold benefits.

As for the final step of the resilience analysisnust be noted that conditions for resilience
of micro scale energy production are difficult tarraise. When schemes are being owned
individually, the onus of the investment for compats’ replacement and maintenance falls
on each single household. In contrast, communitgersahip allows spreading cosBrofits
derived from the sale of the energy produced mageb@side and reinvested in maintenance,
depending on the cohesion and organisation of ezmminmunity. Investing now in
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participation and involvement of communities casufein increased awareness, appropriate
organisational structures and sufficient knowledge circumvent individual financial
difficulties, which may impede effective managemantl maintenance. This requires the
provision of information with regards to energy iops and the facilitation in building
appropriate community management structures. Dngedevelopers’ investments from on-
site renewables to a community scale low/zero careergy production, which may be
owned by the community, may provide a degree of@nsecurity. District scale plants
require a magnitude of initial investments and, enonportantly, appropriate maintenance
which is beyond the financial reach of single comities, whereas local authorities have
sufficient means and structure. However, the raid power of local governments may
change in the future, particularly in a MF and F@érsario, and they may not be in the
position to represent communities’ interests effety.

6.1.4 — Further findings

A parallel outcome of the resilience analysis cstissin the identification of the synergies and
conflicts amongst the sustainability solutions ajged. Their evaluation against scenarios
facilitates an integrated approach, in which thérenspectrum of implications of their
implementation is examined. This section intendsilliestrate some of the points of
discussion arisen in the unfolding of the analysidemonstrate the richness of reasoning that
it can trigger. For example, the embankments haen bdentified as a local feature that, if
retained and protected, can provide a degree ofiere to benefits yielded through
‘orientation and maximised natural light'. This disato view the embankments as a physical
element that if correctly enhanced can provide attar and individuality to the place, as
well as visual links, and pleasant environment for pedestrian and cycling wééch is one

of the stated objectives of the PSG4. More impalgathe landscaping of the embankments
can have an influence on the microclimate of ttee@l This, in turn, can have an impact on
the air temperature by raising local humidity thgbuevapotranspiration and hence
counteracting the urban heat island (UHI) effedfior{ Borcke, 2009), and creating sunnier,
warmer spaces in winter and cooler spaces in sum(R&chie and Thomas, 2009).
Mitigation of the UHI effect is much needed sindgher urban temperatures represent a
health hazard especially for some classes of thmlption at health risk (Zaharan et al.,
2008), and has a direct impact on the energy denrasdmmer. The landscaping of the
embankments, however, requires an adequate tregtioeal for the purpose of attracting birds
and insects (Ritchie and Thomas, 2009). Deciduoesstcan provide helpful shade in
summer and let the sun through in winter. Howeshguld those species not be compatible
with required biodiversity outcomes, shading devicgegrated in the building envelopes can
effectively deflect sun rays in summer, and natwgaitilation strategies can provide indoor
cooling.

In order to maintain the benefits of the microclimaither in the form of cooling or heating,
‘local ventilation rates need to be minimised’ {elefair, 2000). Appropriate site layout can
harness air velocity through street canyons. Bogdheights and widths, as well as the
density of the urban canopy, have an impact on wpekds and air pollution. However there
could be a conflict between the objective of caplihrough microclimate and the objective
of reducing pollutant concentration, which is awk@ by increasing local ventilation. Also,
as car emissions substantially contribute to tlallair quality, it is important to consider
that sites with low traffic density are generallgoter, and beneficial effects related to
microclimate may be offset by high levels of traffiLittlefair, 2000). Therefore,
sustainability solutions for maximised solar gaared microclimate need to be examined
together with transportation policies aiming atueed car use. Generally, there seems to be
little consideration given in planning guidancelooal microclimate, which is strictly linked

96



to the shape of the built environment (see Rattialet 2005), and the provision and
arrangement of green spaces (see Coburn, 2008)ifSkese links are not considered when
developing planning guidance, the application oftawability solutions may trigger

unintended consequences.

The urban density and related spatial configuration, of the sita a0 have consequences
on the solar access. Littlefair (2000) maintaires dtensities above 40 dwellings per hectare
may not allow full solar access for every houseisTimitation may be overcome through
design strategies. For instance, a small, medism{iock of flats has the advantage of a
lower land use compared to single houses, thusgithie opportunity to free more space in
between buildings. Consequently higher densitieg beaachieved with appropriate building
typologies, and without causing excessive oversivadp High densities may engender a
negative perception of the ‘social density’ of fflace, namely the number of people within
the same space (Zaharan et al., 2008). Howeverd giesign can create attractive
environments that ultimately overcome drawbacksateel to such a negative perception,
hence local characteristics (the embankments, the) tihat persist in the collective memory
of citizens can play an important role in creatnigigh quality environment.

Finally, while considering user behaviour and alédive forms of community energy
generation, it should be noted that many experimmehtommunity involvement to explore
alternative pathways to energy use have been dasué For example, Low Carb Lane, an
initiative undertaken within the DOTT 20bprogramme, set up a non-profit energy utility
for a low-income community in North West Englanoied at buying energy in bulk cheaper
than the market rate, selling it at market pricas ¢heaper energy would not encourage
energy saving within the community) and reinvestimgpfits for community purposes
(Thackara, 2007). Houghton (2005) suggests thathaamty energy utilities can lead to a
reduced energy demand, and an improvement of fleeeaty of the building stock and the
related operations, since local power stations natyhave the capacity to meet excessive,
unsustainable energy consumption. Furthermore stilities may create local jobs (one of
the stated aims of regeneration processes), antitspgenerated can be reinvested in
maintenance. In London, St. Pancras Housing, aimgusssociation, installed and took
ownership of a CHP unit serving 95 dwellings, whigbduces an income stream of £45,000
p.a. that pays for the unit (Houghton, 2005). Loaathorities can be important agents to
provide knowledge and know-how as well as fostdéoran of self-governance which may
counter potential vulnerabilities of current enepggduction and supply systems. Within the
process of consultation, community energy strategieuld be discussed and community
structures and permanent fora could be established.

6.2 — Birmingham, Masshouse regeneration case study

6.2.1 — Site conditions

The second case study is very different from thevipus one, in that it is developed on a
regeneration scheme at an advanced design stagegyEefficiency is still the focus of
analysis, and some of the conclusions reacheddrer@ery similar to those resulting from
the Luneside East case study. Nevertheless thistis repetition. The design documents

! The term density herein used refers to is a term that represents’ the relationship between a given physical
area and the number of people who inhabit or use that area’ (Zaharan et al, 2008)

2 Design of The Time 2007 was a year of community projects, events and exhibitions based in North West
England, explored what life in a sustainable region could be like — and how design can help us get there
(Thackara, 2007)
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allow a greater detail of examination, and enefjgiency is measured on a digital model of
the design scheme. Design statements show no yartiambition to deliver buildings
exceeding mandatory standards of energy efficiefityerefore the analysis looks at the
building performance in relationship to the wellokn measures for energy efficiency that
are embedded in national planning policies and pesttice (discussed in sections 6.1.2 and
6.1.3) and highlights the future consequences mérigg them. Finally, this case study also
shows the importance of the context. Recommendatiesulting from the analysis may be
similar to other cases, but ultimately they appfjedently because of the peculiar conditions
of the context and the way the design scheme relsptonit.

Site description- Masshouse is a 1.8 hectares site, part of thbkitaos 130 hectares
regeneration project of Eastside, a dismissed tndusirrea adjacent to Birmingham city
centre. In the initial Masshouse Design Statempptaved by the city council, sustainability
is delivered through the mixed-use nature of theettimment, as well as its connectedness
through public transportation and provision of pgdan access, whereas there is no mention
of particular measures concerning sustainable iogigd(GVA Grimley, 2002). Ground floors
overlooking the open spaces enclosed between bgddihost shops and restaurants,
contributing to attract people and create a thgvpublic realm. The latest master plan
drafted in 2003 proposes a series of high dengify/hise buildings on two plots, totalling
20,000 of residential space, and 80,0000f commercial space. The delivery of 520
dwelling units is also proposed, for a density whéxceeds average recommendations for
inner city (see Llewelyn — Davies, 2000). The depetent has not progressed on site as
originally planned, and to date only a small pdritchas been constructed. The range of
dwelling types in the buildings already deliveredverwhelmingly composed of studio, one,
and two bedroom flats. This design choice limits ¥ariety of household composition, which
may result mainly of singles and couples. The itaf the project is unclear, but for the
purpose of this analysis the original approved eragtan is evaluated. The masterplan of
Masshouse that received planning approval is repted in Figure 12.

The design statement shows that no particular greffgciency benchmark was established
for the scheme, thus suggesting that only mandatargets would be adopted during
construction (i.e. Building Regulations valid aé ttime of planning approval). Nevertheless,
as the analysis focuses on the long-term, the pttésto identify what could be the
consequences of adopting relatively modest, mangatwergy efficiency targets, as well as
omitting to consider other options promoted in piag policy and best practice, in the light
of a future where scarcity of resources could meghigher efficiencies, and make them
mandatory. The development as proposed in planappication was modelled with an
environmental software (Integrated Environmentdufians — IES), and levels of daylighting
in terms of Vertical Sky Component (VSC), and oh saccess in terms of Winter Possible
Sunlight Hours (WPSH), were measured (see FigurerriB 14). The relevance of these
energy strategies and where they sit within themleg framework has been discussed in the
section 6.1.2.
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Figure 12 — Masterplan of Masshouse

Figure 13 — IES model of Masshouse for measuringctisun access through Winter Possible Sunlighirslo
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Figure 14 — IES model of Masshouse for measurirditywof daylighting through the Vertical Sky Compat

The resilience analysis that follows is exposed ieaner form than the previous one, since
solutions, related benefits, and necessary comditior their functionality are the same.
Instead, the contextual application of the enerfjgiency strategies is discussed, followed
by one concerning the results of the analysis. & aBlalso summarises the results of the IES
environmental appraisal of the design scheme. €s#ience analysis is developed on the
basis of these results, and it is summarised itathles 14 and 15 (step three and four).

WPSH VsC
Building A 0.20 26.00%
Building B 0.24 27.00%
Building C 0.16 24.00%
Building D 0.28 24.00%
Average 0.22 25.25%

Table 13 - Average of VSC and WSPH measured otaldi§S model of Masshouse
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Necessary
conditions

NSP

PR

MF

FW

Orientation (solar gains) ( Masshouse performance = 22% WPSH)

Daylighting ( Masshouse performance =25% VSC)

Protection from
overshadowing

The application of
design principles for
the maximisation of
solar gains and
daylighting are
required for any new
development and
legislation is in place to
protect the right-to-
light. Nevertheless the
performance of
Masshouse in terms of
daylighting and sun
access is much lower
than the mandatory
target and the
development is
considered for
demolition

The application of
design principles for the
maximisation of solar
gains and daylighting
are required for any
new development and
legislation is in place to
protect the right-to-
light. Nevertheless the
performance of
Masshouse in terms of
daylighting and sun
access is much lower
than the mandatory
target and the
development could be
considered fo expensive
upgrading

Planning policy is
deregulated and
thereis no
protection against
overshadowing.
Nevertheless, high
densities and profile
of Masshouse are
compatible with
characteristics of
this scenario

The rich may be willing
to protect the right to
light for the amenity of
the place. However,
since Masshouse has a
limited amount of
daylight and sun access
the place is not
considered of sufficient
quality. The poor cannot
protect the place from
further overshadowing.
The nature of the
development makes it
suitable for the poor
and undesirable for the
rich.

Building
maintenance

Maintenance is carried
out regularly

Maintenance is carried
out regularly

Maintenance is
carried out regularly
only by those who
can afford it

Maintenance is carried
out regularly only by
those who can afford it

User behaviour

Responsible behaviour
ensures that energy
savings are maintained
over the life cycle of
the development.

Occupiers resist change
since the environment

is not a priority in their
value system

Environmental
amelioration is far
from being a
priority in society.
People behave
accordingly

Environmental
amelioration is not a
priority of the rich. The
poor, by necessity,
behave thriftily

Building envelope - U values as per BR 2010

Building
maintenance

Maintenance is
regularly carried out.
However, since tight U-
values are made
mandatory, Masshouse
is considered for costly
upgrading or
demolition.

Maintenance is
regularly carried out.
Mandatory U-values are
very tight. Masshouse is
considered for a costly
upgrading

Minor maintenance
is often carried out
Planning policy is
deregulated,
nevertheless
property values on
the market are
determined by the
quality of the
development

The rich appreciate old
building stock
constructed with high
building fabric
specifications and so the
poor, since this implies
lower operational costs.
Nevertheless the poor
struggle to carry out
regular maintenance

On-site energy generation - N/A

Replacement of
components
and/or
maintenance

The configuration of
the development
does not allow much
onsite energy
generation

The configuration of
the development
does not allow much
onsite energy
generation

The configuration
of the
development
does not allow
much onsite
energy
generation

The configuration of
the development
does not allow much
onsite energy
generation

Table 14 - Step three of the resilience analysiag$shouse. The colour of text indicates the armahgsult as
for the previous case study
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Energy strategy NSP PR MF FwW

Solar gains and Vulnerable Vulnerable Resilient Maybe resilient Sunlight and daylight

daylighting are insufficient. A more
resilient development
would need at least a
good level of
daylighting for lower
floors and open spaces.
However, risk of future
overshadowing should

be dealt with
Efficient building Vulnerable Vulnerable Resilient Maybe resilient It is advisable to greatly
fabric exceed in current

mandatory targets,
since this solution is
potentially more
resilient than all other
energy strategies

On-site energy N/A N/A N/A N/A N/A
generation

Table 15 - Step four of the resilience analysislagshuse. The colour of text indicates the anahgsislt as for
the previous case study

6.2.2 — Resilience Analysis

Solar gains - Masshouse was designed to represent a gatewd#yetaity centre, with
building heights offering a strong and visible edgam the distance, and thriving public
spaces enclosed within the buildings (Birmingharty Council, 2006). The south front of
the development faces plots which are earmarkeduimre development, and on which
building design follows similar high rise configticms (see www.eastside.co.uk). These
have been modelled in the digital model, basedhenapproved planning application. Sun
access measured on all East-South-West windowsteepim the Table 13 as a total average
exceeds the CIBSE benchmark (5% WPSH), althoughotesl before, this benchmark is too
modest to apply to solar gains. These, in orderaisiribute to a space heating reduction,
would require a higher percentage of winter surrfioBerformance reported on the table 13
(22% WPSH) is calculated as an average of the fWassohouse buildings. This
quantification is however misleading since thedliasion’ rate is very erratic, with top floors
receiving excessive sunlight and raising the mesloev  The examination of the tables of
hours of the day, and months of the year, of syposure for each window of the Masshouse
residential buildings shows some important isskést, there is a great disparity of sun
exposure across the building and across each fifmsrexample, the table 16 shows the sun
exposure on some windows at the sixth floor, whécthe middle one of the two residential
buildings. In particular, the windows selected thiese at the extremities and at the centre of
the building. One has no sun exposure over the (geartable 15f), others have limited (15a;
16c), or sufficient (16b); or excellent exposure8d and 16e). This suggests that the building
design did not sufficiently considered the contekfohysical environment (i.e. surrounding
buildings and their profiles), possibly becausemtation and solar gains were not a design
priority.

Table 16 - The tables show the sun exposure oeeyahr of three windows at the sixth floor of the t
Masshouse residential buildings.15a, 15b, and Hawsthe sun exposure of three windows (center atid b
extremities) of the building C. Similarly 15d, 15ed 15f show the correspondent windows of thelimgjl

102



Month 04:00 05:00 06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00
Jan 100 100 0 0 0 0 0 0
Feb 0 100 100 0 0 0 0 0 0 0
Mar 0 100 100 0 0 0 0 0 0 196 0
Apr 0 0 0 918 100 0 0 0 0 0 0 100 0 100
May 0 0 0 0 0 100 0 0 0 0 0 100 100 100 0
Jun 0 0 0 0 0 0 100 100 0 0 0 0 100 100 100 0 0
Jul 0 0 0 0 0 100 99.4 0 0 0 0 617 100 100 0 0
Aug 0 0 0 100 100 0 0 0 0 0 0 100 0 100
Sep 0 0 100 100 0 0 0 0 0 0 0
Oct 0 100 100 36.1 0 0 0 0 0 0
Nov 100 100 0 0 0 0 0 0
Dec 100 231 0 0 0 0 0
Table 16a - Sixth floor south-facing window at ke hand side
Month 04:00 05:00 06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00
Jan 100 100 100 100 100 0 0 0
Feb 100 100 100 100 100 100 0 0 0 0
Mar 01 100 100 100 100 100 100 0 0 0 0 0
Apr 0 0 0 100 100 100 100 282 0 0 0 0 0 100
May 0 0 0 0 100 100 100 100 0 0 0 0 0 100 0
Jun 0 0 0 0 0 100 100 100 100 0 0 0 0 100 100 0 0
Jul 0 0 0 0 100 100 100 100 203 0 0 0 0 100 0 0
Aug 0 0 0 100 100 100 100 556 0 0 0 0 100 100
Sep 0 100 100 100 100 100 49.7 0 0 0 0
Oct 07 100 100 100 100 100 575 0 0 0
Nov 553 100 100 100 100 100 0 0
Dec 100 100 100 100 100 0 0

Table 16b - Sixth floor south-facing window at teatre
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Month 04:00 05:00 06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00
Jan 100 100 963 80.1 548 0 0 0
Feb 100 100 929 747 499 8.3 0 0 0 0
Mar 100 997 856 662 41 6.1 0 0 0 0 0 0
Apr 100 927 743 543 29 2.6 0 0 0 0 0 0 0 0
May 100 8.9 689 503 27.7 4.4 0 0 0 0 0 0 0 0
Jun 723 957 768 59.8 413 182 13 0 0 0 0 0 0 0 0 0 0
Jul 100 8.9 708 525 307 6.5 0 0 0 0 0 0 0 0 0 0
Aug 100 934 751 552 303 33 0 0 0 0 0 0 0 0
Sep 100 973 804 598 318 0.9 0 0 0 0 0
Oct 88 100 993 855 652 341 0 0 0 0
Nov 413 100 100 913 727 398 0 0
Dec 100 100 995 879 67 0 0
Table 16c¢ - Sixth floor south-facing window at tigit hand side
Month  04:00 05:00 06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00
Jan 0 0 0 0 0 0 0 0
Feb 0 0 0 0 0 0 0 0 0 0
Mar 0 0 0 0 0 0 0 0 0 0 0 0
Apr 0 0 0 0 0 0 0 0 0 0 308 0
May 0 0 0 0 0 0 0 0 0 0 0 0 1.4 0 0
Jun 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Jul 0 0 0 0 0 0 0 0 0 0 0 0 15 0 0 0
Aug 0 0 0 0 0 0 0 0 0 0 0 251 0 0
Sep 0 0 0 0 0 0 0 0 0 0 0
Oct 0 0 0 0 0 0 0 0 0
Nov 0 0 0
Dec 0 0 0 0 0 0 0

Table 16d - Sixth floor south-facing window at ke hand side
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Month 04:00 05:00 06:00 07:00 0800 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00
Jan 0 0 100 0 0 0 0 0
Feb 0 0 12 100 100 100  14.1 0 0 0
Mar 0 0 0 100 100 100 100 100 100 100 0 0
Apr 0 0 0 100 100 100 100 100 100 100 100 0 100 104
May 0 0 0 0 0 100 100 100 100 100 100 100 100 100 0
Jun 0 0 0 0 0 0 100 100 100 100 100 100 100 100 100 0 0
Jul 0 0 0 0 0 100 100 100 100 100 100 100 100 100 0 0
Aug 0 0 0 0 100 100 100 100 100 100 100 0 100 46
Sep 0 0 100 100 100 100 100 100 100  40.7 0
Oct 0 0 0 100 100 100 984 0 0 0
Nov 0 0 0 100 0 0 0 0
Dec 0 0 100 0 0 0 0
Table 16e - Sixth floor south-facing window at ¢leatre
Month  04:00 05:00 06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00
Jan 0 0 0 2 100 100 0 0
Feb 100 0 0 0 100 100 100 0 0 0
Mar 0 0 0 0 100 100 100 100 100 100 0 0
Apr 0 100 100 100 100 100 100 100 100 100 100  83.3 0 0
May 0 0 0 100 100 100 100 100 100 100 100 100 100 0 0
Jun 0 0 0 0 100 100 100 100 100 100 100 100 100 100 0 0 0
Jul 0 0 0 100 100 100 100 100 100 100 100 100 100 0 0 0
Aug 0 315 100 100 100 100 100 100 100 100 100 100 0 0
Sep 0 100 0 0 100 100 100 100 100 100 0
Oct 0 100 0 0 689 100 100 0 0 0
Nov 0 0 0 0 100 100 100 0
Dec 0 0 0 0 100 100 0

Table 16f - Sixth floor south-facing window at thght hand side
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Second, the majority of the south facing windows of the lower eight floors receives sun in
hours and months that are not relevant for the purpose of reducing space heat demand. The
Winter Possible Sun Hours benchmark measures sun access as an average over the five
winter months. It therefore allows the most unfavourable hours to be included in the
calculation (e.gearly hours in March as opposed to mid-day houdamuary). For example,

in winter months the sun reaches some windows on the sixth floor (see table 15a; 15c; 15e)
only for one to three hours, predominantly in the first part of the day, when the sun has
reduced heating capacity. Nonetheless this is sufficient to attain the CIBSE benchmark. Such
a benchmark, as mentioned before, measures the capacity of a place to be healthy and
enjoyable because reached by direct sun. Still, it is difficult to deem a room pleasurable if
reached by the direct sun only two hours a day. Understandably, performance of windows
below the sixth floor is inferior. Many of the windows of the first three floors of all buildings

do not even attain the CIBSE benchmark, with only floors above the ninth receiving more
than 15 percent WPSH. Moreover, all windows above the tenth floor are overheated in
summer, with possible consequent increase in energy demand for air conditioning. Finally, it
must be noted that the layout of the dwelling units in both buildings is such that these face
either only north or only south. Thus half of the dwellings have almost no direct sun access
(see figure 15).

This image has been removed due to third party copyright. The unabridged version of the
thesis can be viewed at the Lanchester Library, Coventry  University

Figure 15 —Typical floor plan of one of the two residential buildings in Masshouse
(source:www.masshouse.co.uk)

Daylighting - Natural light penetration as an average is below the minimum quantity
suggested in British Standards, with only top floors exceeding the minimum benchmark of
27% Vertical Sky Component (VSC). Figure 16 shows diagrams of average VSC per floor of
one of the two office buildings on the north side of the site. Their masses and profiles are
complex, with parallel towers in close vicinity connected by a transversal wing. This
particular articulation impedes natural light penetration where buildings join, or where towers
closely face each other. Open spaces, since enclosed amongst tall buildings, often lack direct
sunlight or even sufficient daylight. This should be an essential requirement for enjoying
open, public spaces, which is one of the stated ambitions of this scheme. The impression is
that, similarly to the sun access, natural daylight penetration was not sufficiently considered
in developing the design scheme. It must be noted, however, that the very decision to attain
so high a building density and heights strongly limits the design alternatives for energy
efficiency through solar gains and daylighting. In addition, the objective of delivering a
landmark to the city has originated here building forms that impede even further sun and light
access.
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Figure 16 — Diagrams of VSC per floor of the builglB in Masshouse

Similarly to the previous case study, in NSP an@hconditions necessary for the delivery
of the performance as designed are largely mdipadth in PR responsible behaviour of
users is generally lacking, thus hindering effadsreduce energy use through regulation.
However, Masshouse is designed to very low perfoaoea In both scenarios the
development is therefore regarded as underperfgrnaind non-compliant to the tight
mandatory energy targets. It is difficult to seevhsuch a densely built scheme can be
upgraded so as to meet those without costly intdimes, thus making it likely to be replaced
after only forty years from its construction, evéthis implies an evident waste of resources.
In MF and FW, instead, Masshouse is not demoligirednvironmental grounds, since these
are not a priority in society and policy. Howeue paucity of sun access, the high dwelling
density, and reduced amount of public spaces aife that the place can be perceived as one
of a lesser quality. In MF this results in a plagéh a high concentration of low income
households, or of students, since neighbouringdimgk to the North of the site are
predominantly schools and universities. It is thene unlikely that a community can be
formed under these circumstances; it is insteaélylikhat the market value of the
development can rapidly diminish. Similarly, in F¥de place is inhabited by the poor with
the same consequences on its market value desanitb&f.

To prevent the vulnerabilities discussed above réigeneration scheme should be designed
at higher levels of performance. This requires aigie approach that merges energy
efficiency requirements with the built form and #patial quality of the place, thus operating
on building footprints, profiles, and heights sotastrike a balance between environmental
and aesthetic parameters. Energy efficiency thuorhes a ‘regulating’ factor that helps
moderate building densities and, in doing so, ifiatéd a sufficient provision of quality open
space (with less built area), different buildingdiogies (with all dwellings designed to have
a south-facing side), and a different approachdsighing urban landmarks that does not
necessarily impairs the sustainable functioningdjcent buildings and spaces.

Building fabric —It is rathersurprising that, with an emphasis of the desigtestant on
sustainability, the energy performance of the bugd is largely ignored. Still, design
statements do not provide information and make ommitment on this issue. Thus the
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development, as with the two buildings already tmesed, only complies with the minimum
standards of Building Regulations. The resiliencwlgsis is inevitably similar to the
previous one on this issue. In NSP and PR mandagoryirements for building insulation are
very tight, Old building stock not complying withese is retrofitted or demolished if the first
option is financially unviable. In MF, inefficietuilding stock that can offer limited thermal
comfort is predominantly occupied by low-income s, since medium-to-high income
groups can effort higher rents and more efficiawipprties. In FW, dwellings are occupied
by the poor and offices rented to small and mingsifesses. Concluding, it must be once
again reiterated that a higher initial investmenttioe building fabric can not only provide
long-term (and resilient) energy savings, but alsetribute to a perception of good quality of
the development to future generations.

On-site energy generation It is important to note that the Masshouse staunfit for
producing any on-site energy because of its lonadiod building density. Such a condition
only makes it more pressing to rely on other sgiate for attaining the carbon reduction to
which on-site generation could have contributedis Tanly reinforces the need to exceed
minimal mandatory requirements to make the devetogmesilient.

6.2.3 — Further findings

As with the previous case study, some issues tm&rged in developing the analysis are
elaborated to further demonstrate the power ofptioeess. Masshouse was designed with a
limited variety of dwelling types, relatively smalin size, presumably targeting
predominantly occupants that work in the city cergtnd privilege vicinity to jobs and play,
thus singles and couples rather than larger hold®ha doing so, the development does not
attempt to attract a wide range of householdsalehe of income groups, which would
facilitate the formation of a varied communityidttherefore unsurprising that in its present
design, it does not comply with the best pract@mmendation for urban development to
substantially diversify the provision in terms gpés and tenures (Llewelyn — Davies, 2000).
The paucity of adjacent open spaces suitable fomilies and children supports the
assumption that Masshouse was designed for a &pseaifall group of occupiers. In turn,
such a shortcoming supports the expectation ofmétedd capacity for future adaptation,
reinforced by the evident rigidity of the Masshospatial configuration.

The dwelling density of Masshouse is 290 dph. Tiniscator is above the top range of the
benchmark established for an urban context by thzat Design Compendium (160-275
dph). The high number of units, together with tbstantial amount of commercial space
proposed, contributes to deliver a very dense usdrarironment which, as the resilience
analysis demonstrates, represents an element ¢padinsome scenarios to the future
depreciation of the development. For this purpdsejer densities may be considered.
Although this implies lower short-term returns fbe investment, it can enhance the long-
term good quality of Masshouse in terms of liveilabdnd possibly energy efficiency. It must
be stressed here that environmental consideratioest at a higher level, social and
economic ones. In other words, the process oflpging environmental parameters to drive
the design strategy enables conclusions to be edatttat may seem obvious but, although
embedded in best practice, ore often ignored te grecedence to aesthetic (i.e. the creation
of urban landmarks) and economic ones (i.e. maxitiois of financial returns through
densities exceeding benchmarks). The resilience/sisaunearths such tensions and shows
the convergence of energy efficiency with balanagehsities and a more liveable
composition of the urban space.
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Finally, it must be noted that the analysis canubed both as an appraisal system and a
design tool. Once an initial analysis is develo@etd] the conclusions are used for modifying
the initial strategy, this can be reappraised tsuem finding ulterior vulnerabilities. In
addition, different approaches can be exploredeterdhine the most advantageous outcome
for all stakeholders. For example, the option tdiaing energy target predominantly through
passive solar principles as opposed to buildingillai®n can be compared considering
consequences on investments, long-term propertiesafjuality of spaces etc. The unfolding
of this exercise generates a range of possiblengeraents, each one corresponding to an
array of advantages and disadvantages. Dependirt§eonbjectives dictated by planning
priorities, it will be possible to take an informddcision, in the full awareness of long-term
consequences of the options evaluated.

6.3 — Case study in North Yorkshire

6.3.1 Site conditions

The third case study is on a commercial developroéabout 14,000 fnicomprising retail
spaces, cafes and restaurants, a hotel, and aathere. The development’ s ambition is to
kick off the regeneration of the centre of a Nortirkshire town with a population of 18,500.
Although rather small this town provides much ergpient in the area, competing with more
important and large cities nearby. The developneihdcated on an urban site adjacent to
the current high street, considered outdated amdtractive by the inhabitants of the town
and of the region. About 75% of the developmentiged as retail space. Retail units are
rectangular, grouped in two blocks, and sized betw#00 to 1,300 fThe footprint of most
of the units is narrow and long. In order to fotme blocks, they are joined on the long side,
with only the short side provided with windows. Bese of the site layout, most of them are
oriented with the longer side laying approximately the East-West axis, therefore with
minimum direct sun access (see Figure 17). Theldpees business model is to retain
ownership of the development and rent commerciatsp. The development is earmarked
for the BREEAM Excellent rating, and its energyi@éincy strategies reflect the rating code
requirements with a commitment to reduce energy alse through building insulation.
Green Leases may possibly ensure that tenants,imtéinal fit-outs and artificial lighting
equipment, comply with the overall development ggesind resource efficiency goals. In
addition to the measures required for the attainrokthe rating, the energy strategy includes
daylighting, and passive heating and cooling, shmwving ambitions of best practice that go
beyond conventional design and construction appemcAs for the other case studies, the
design statement is critically evaluated in itsidigy against the contextual conditions, and
subsequently in its long-term effectiveness.

6.3.2 Resilience analysis

Table 16 summarises the key points that charaetehie environmental strategy of this
commercial development (step one of the UF methad)for the previous case studies
strategies for energy efficiency are a steppingestio examining the broader context and all
the factors that may undermine their future effemiess. These are discussed in the
following sub-section (step two of the UF methodl)list of conditions and their assessment
is summarised in Table 17. However, for the sakirefity and because some of them have
been treated at length previously, only a few ctimal are discussed here in depth. Finally
conclusions and recommendations are provided ineTE® and 19 that can enable decision-
makers, whenever appropriate, to modify and strengtnitial strategies (step four and five).
Findings of the resilience analysis are presentedextually to each sub-section under the
headline ‘recommendations’ (step five of the UFmoel).
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Figure 17 — Masterplan of the commercial deveiept in North Yorkshire

Energy strategy for commercial development (rating BREEAM Excellent) benefits
Building fabric U-values exceeding the requirement of Building Regulations. Reduction of energy
(25% on BR TER — required for BREEAM Excellent) use

Daylighting No performance target specified

Passive heating  Solar gains through orientation/thermal mass - No performance
target specified

Passive cooling  Natural ventilation utilising prevailing wind

Renewables On-site generation meeting 10% energy requirements

Table 17 -Energy strategy planned for the commercial devekarin North Yorkshire
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Necessary conditions

NSP

PR

MF

FW

Building fabric

Maintenance

Building components
and services
maintenance is regularly
carried out.

However, tight
standards are in place.
Building stock failing to
comply with them is
retrofitted or
demolished

Building components
and services
maintenance is regularly
carried out.

However, tight
standards are in place.
Building stock failing to
comply with them is
retrofitted or
demolished

Building components
and services
maintenance is generally
carried out.

Planning policies are
deregulated. Old
buildings are kept in use
as long as they meet
market demand

Basic building components
and services maintenance is
generally carried out even

by the poor. Planning
policies are deregulated.

The rich keep old buildings
in use as long as their
perceived quality is high. The
poor do not have a choice

Daylighting

Overshadowing

Right-to-light regulation
is in place

Right-to-light regulation
is in place

No protection against
future development
overshadowing existing
buildings

Within the enclaves,
buildings are well protected
against overshadowing.
Outside, there is no
protection

Light reaching
building core

Buildings are not
designed to maximise
daylight

Buildings are not
designed to maximise
daylight

Buildings are not
designed to maximise
daylight. However,
daylighting is not
regarded as essential for
retail spaces

Buildings are not designed to
maximise daylight. However,
daylighting is not regarded
as essential for retail spaces
in the enclaves. Outside, the
poor cannot afford major
restructuring

User behaviour

Artificial light is used
only when strictly
necessary

Artificial light is used
only when necessary
because of regulation

No restriction on the use
of artificial light

No restriction on the use of
artificial light, although the
poor use it thriftily out of
necessity

Passive heating

Overshadowing

Right-to-light regulation
is in place

Right-to-light regulation
is in place

No protection against
future development
overshadowing

Within the enclaves,
buildings are well protected
against overshadowing.
Outside, there is no
protection

Direct sun reaching
building core

Buildings are not
designed to maximise
solar gains

Buildings are not
designed to maximise
solar gains

Buildings are not
designed to maximise
solar gains. However,
direct sun is not
regarded as essential for
retail spaces

Buildings are not designed to
maximise solar gains.
However, direct sun is not
regarded as essential for
retail spaces in the enclaves.
Outside, the poor cannot
afford major restructuring

User behaviour

Space heating is used
only when strictly
necessary

Space heating is used
moderately because of
regulation

No restriction on the use
of space heating

No restriction on the use of
space heating, although the
poor use it thriftily out of
necessity

Passive cooling

Air ways protected in
future building
reconfigurations

Building renovation is
always carried out so as
to retain energy saving
features

Building renovation is
carried out so as to
retain energy saving
features because of
regulation

No particular attention
to retaining energy
saving features when
renovating buildings

No particular attention to
retaining energy saving
features when renovating
buildings

User behaviour

Cooling is used only
when strictly necessary

Cooling is used
moderately because of
regulation

No restriction on the use
of cooling

No restriction on the use of
cooling, although the poor
use it thriftily out of
necessity

Renewables

Maintenance /
Components’
replacement;

Renewable generation
units are always
retained and maintained
as long as considered
effective. Possibly other
forms of generation are
more suitable to this
development.

Renewable generation
units are always
retained and maintained
as long as considered
effective. Possibly other
forms of generation are
more suitable to this
development.

Renewable generation
units are seldom
retained, especially by
those who cannot afford
maintenance.

Renewable generation units
are sometimes retained by
the rich, whilst the poor
cannot afford maintenance

Table 18 Resilience analysis: assessment of necessary amsl{step three of the UF method). The colour of
the text indicates that the energy strategygigen— supportedprange— maybe supporteded — not supported
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Energy strategy NSP PR MF FwW

Building fabric Not resilient Not resilient because  Resilient Resilient only if Build with higher levels
because of low U of low U levels the perceived of building insulation
levels quality of

buildings is high

Daylighting Not resilient Not resilient because  Resilient Resilient Change configuration or
because buildings buildings are not design to allow
are not designed to designed to maximum flexibility
maximise maximise
daylighting. daylighting.

Passive heating Not resilient Not resilient because  Resilient Resilient Change configuration or
because buildings buildings are not design to allow
are not designed to designed to maximum flexibility
maximise maximise
daylighting. daylighting.

Passive cooling Resilient Resilient Not resilient Not resilient Protect building
features that allow
cross ventilation

Renewables Resilient if effective Resilient if effective Not resilient Resilient for the Other technologies and

rich but not for
the poor

arrangements may be
more resilient than

micro-generation

Table 19 -Resilience analysis: final appraisal for each smlot(step four of the UF method). The colour of the
text indicates that the energy strategygseen— supportedprange— maybe supporteded— not supported

Building fabric— In the BREEAM, the majority of assessment eleménttadable’ (BRE,
2011). This gives the possibility to select amoriget48 elements listed those that are more
convenient to attaining the intended score. Neetgds some mandatory minimum
performances are required. For example, as famasgg and related COemissions are
concerned, the Excellent rating requires a 25%opednce improvement on the building’'s
mandatory Target Emission Rate (TER) as defineithénBuilding Regulations (BR). There
are many factors concurring to the final TER, ansbrvghich building insulation. BR 2010
Part L2A provides a minimum mandatory compliancefggenance (i.e. limiting building
fabric) with the caveat that ‘in general, achieveimef the TER is likely to require better
fabric performance’ (BR, 2010) than the mandatoipimum. There is thus leeway for
designers and developers in determining the extenthich factors can contribute to attain
the 25% TER performance improvement. For exampifmrte could focus on energy
efficient production of hot water and fixed lighginsystems, which are the other two
concurring factors. In short, because of the bniltHexibility of the rating system,
compliance is possible with only modest improvermemd the mandatory thermal
transmittance target.

The resilience analysis demonstrates once againirtkasting on a building fabric that
greatly exceeds current Building Regulations’ maodarequirements is a robust strategy.
This conclusion has been repeatedly inferred ircthese of each of the previous case study
thus reinforcing its validity. High performance laing fabric can deliver a sustained
performance over the lifetime of the developmerihwitle maintenance investments. In this
light, and considering that all the other energdijciefncy options currently planned present
many vulnerable factors, it is advisable to investighter levels of building insulation than
the ones seemingly necessary for attaining the BREEXxcellent rating.

Recommendations

* Build to levels of building insulation higher thahose required for attaining the
BREEAM Excellent rating.
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Daylighting — One of the development’s design objectives is tovige natural light
penetration to ‘primary customer zones'. It is @ac| however, if this strategy can deliver
energy savings. Retail and restaurant/café spaddsh in this scheme are approximately
75% of the built area, are traditionally relying atificial light to maintain constant lighting
levels in working hours and optimise merchandidewoenhancement. Notwithstanding the
actual necessity for natural lighting, the buildiimgm of the typical retail unit as currently
designed does not allow sufficient lighting levalsthe core of interior spaces. Moreover
some of the units cannot receive sufficient natlight because in close proximity with other
buildings. In some scenarios, size and use of thets@ units as currently planned do not
meet social and business needs. For example, in(&l8Pto an extent in PR), retail patterns
are very different from today. In order to reduee circulation, create local jobs, and support
local communities, policies are in place that pebtemall and local businesses and
enterprises. Live/work spaces are in high demargkther with small laboratories for
handicraft production and sale. These, rather thaye retail spaces, compose the new retalil
landscape. Likewise, in FW, if the developmenbisaked out of the rich enclaves, retail units
are adapted to dramatically reduced patterns ofwoption, since the poor spend only on
essential commodities. In these scenarios, the-temg functioning of the commercial
development requires high levels of flexibility teduce the unit size, divide single large
units in multiple ones, and, either for environna@iwareness or necessity, maximise natural
light penetration to all the new small-to-mediumtsinGiven their current particular building
form, this could be attained through appropriaterior layout and the creation, for example,
of light wells. Clearly, flexibility to changes exils careful consideration at a design stage so
as to provide a building structure that allows aiets of future configurations that meet
substantially different requirements than thoserming the current masterplan. Hence, if
natural light penetration is regarded as part efdtrategy for environmental efficiency, this
must be complemented with building flexibility. Rbiis purpose, building structures must be
designed as structural frames (as opposed to lgeasaitis), since these can allow fast and
relatively inexpensive restructuring. Structurabnfres must also be designed to last.
Investments on strong structural elements will émadny future use requiring loads
uncommon to retail spaces, and ensure the struistditeto resisting stronger future climatic
events (see Gething, 2010).
Recommendations

« Building form and orientation must be consistenthwthe objective of maximising

natural light penetration;
* Building structure must allow maximum flexibilitg interior reconfigurations;
» Structural frames must be designed for higher lpadd building skins and interior
partitions must allow fast and affordable reconfagions.

Passive heating Heat stored through solar gains is released imiegéight hours, thus
being appropriate particularly for patterns of useesidential spaces. Instead, commercial
spaces and, to an extent, hospitabkfyaces (hotel rooms) require a different approach.
Nevertheless, since passive heating is claimedetgdrt of the environmental strategy,
orientation and building form are key factors. Thetangular shape of the typical retail unit,
with the long sides aligned roughly on the East-t#\ess, and glazed openings on the short
sides, allows limited sun penetration and direct auailable only for limited winter hours.
As for daylighting, the possible re-use of the sinit some scenarios as live/work spaces,
would make a passive solar strategy appropriatetHisr type of development. It is also
important to consider that in scenarios like NSR, Bnd for different reasons FW, many
single use developments are transformed into miesd-This is the type of development
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currently regarded as energy efficient and socstigtainable in the UK and other European
countries (Llewelyn — Davies, 2000). It is therefostrongly promoted in NSP and PR
whereas in FW, the unplanned and unregulated ubeilofings outside of the rich enclaves
leads to a randomly varying but continuous mix edidential and non-residential spaces
distributed across the city. In this light, it wdube advisable to modify building forms and
orientation of the current masterplan. Alternatyyehe same objective could be attained in
the future through a complex transformation whiabuid allow sun penetration through the
roof, through light wells, etc. For this purpose,maentioned previously, the building design
must allow high adaptability.

Recommendations
e Building form and orientation must be consistenthwihe maximisation of solar
gains;

» The structural frame of the units must be desigoeghable enhanced flexibility and
transformation, which would possibly allow sun peaton and change of uses.

Passive cooling- The paucity of the design material availablesdoet allow an in-depth
analysis on this strategy. Passive cooling reliesrmoss ventilation, therefore, for example,
on stack effects and vents. The interior configaratof buildings, through strategically
positioned shafts, can generate air movements. Sumnfiguration, however, needs to be
maintained over time and in spite of future renmreg of buildings. In a dynamic market
scenario (MF and PR), retail businesses are lit@kenovate the premises every five to ten
years because of fast cultural and aesthetic shiftselocate if different urban locations
become more suitable to the company business gyrateterms of customers target and
visibility. In this perspective, a business-effeetirefurbishment can take precedence over
spatial arrangements allowing efficient air cirdidn, thus increasing energy consumption
for air conditioning.

Recommendations
* To ensure through effective design that shaftsrii@rnal air circulation are protected
against future reconfigurations of buildings;
* To ensure through effective design that vents po@ted in shop windows are
retained in future refurbishments;
» To ensure that effective user manuals are delivertdlease agreements now and in
the future.

On-site renewable energy generatierPlanners and developers have agreed on 10% of th
total energy use to be supplied through on-sitelyction. At present technologies for on-site
energy production are not yet selected. The oriiemtaf retail units and their building form
(i.e. pitched roof) are compatible with the useR R\ and solar thermal panels. Design
documents show that the eventuality of green ramfeduce water run-off is at present under
evaluation. The roof area that can be used forggrnanoduction is therefore still uncertain. It
must be noted, however, that retail businessededmghly energy intensive. Consequently
the area of PV panels and the related investmeggssary to accomplish the energy target is
considerable. Table 20 shows that the totalityhef toof area suitable for PV panels falls
short of delivering the 10% on-site production tbieh the developer is committed. It also
shows the magnitude of the necessary financial cost
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Retail Unit roof m area pv m? peak hour

[Kwh] expeFted Kwh , expe(.:ted Kwh ,
(minimum 69 m?) (maximum 105 m?)

Ul 20,000.00 930.00 124.00 64,170.00 97,650.00
U2 6,000.00 280.00 37.33 19,320.00 29,400.00
u3 7,500.00 350.00 46.67 24,150.00 36,750.00
ua 7,500.00 350.00 46.67 24,150.00 36,750.00
us 7,500.00 350.00 46.67 24,150.00 36,750.00
U6 7,500.00 350.00 46.67 24,150.00 36,750.00
u7 10,000.00  465.00 62.00 32,085.00 48,825.00
ug 15,800.00  735.00 98.00 50,715.00 77,175.00
U9 5,000.00 0.00 0.00 0.00 0.00
u1o 5,000.00 0.00 0.00 0.00 0.00
U1l 5,000.00 0.00 0.00 0.00 0.00
U12 - flat roof 4,200.00 390.00 52.00 26,910.00 40,950.00
U13 - flat roof 3,200.00 300.00 40.00 20,700.00 31,500.00
U14 - flat roof 3,000.00 280.00 37.33 19,320.00 29,400.00
U15 - flat roof 1,500.00 140.00 0.00 9,660.00 14,700.00
U16 - flat roof 1,500.00 140.00 0.00 9,660.00 14,700.00
U17 - flat roof 1,200.00 112.00 14.93 7,728.00 11,760.00
total peak hour 111,400.00 5,172.00 652.27 356,868.00 543,060.00
real performance
(0.821) 535.00 less than 10% less than 10%
Cost (£240/m’) 1241280

Table 20 — Limits to energy production with PV garier the development in North Yorkshire

The relatively short life of PV and solar thermahgonents may discourage replacements in
many scenarios (MF, FW/Hns, and possibly in PR3 #liminating the expected benefits and
the initial financial investment. Investing on rerable generation schemes at a district scale,
possibly managed in private/public partnership ey to more robust energy savings. It is
possible also to invest in energy efficient tecbgas such as source heat pumps or CHP if
consistent with the development energy consumppiariiles, although the eventuality of
future change of uses and fragmentation of thél rgids must be taken into consideration.
Recommendations
* To invest in district renewable generation scherassopposed to micro on-site
generation schemes;
* To design heating/cooling energy efficient systeaptable to future change of uses
or the transformation of individual units into maingependent ones.

6.3.3 — Further findings

Some of the findings of this case study correspeitld those of the first two (e.g. building
fabric), thus corroborating them. Others are orgiand specific to the particular scope of
this development, thus further demonstrating thatexdual sensitivity of the resilience
analysis. For example, since the development’srarome is designed in response to the
local authorities’ objective to kick-start the higtreet regeneration, the focus aralysis
moves towards topics such as the future of thel latedscape and the appropriate typology
of spaces that can meet changing businesses’ eeggmts and customers’ expectations. In
order to be prepared for the unknown, buildingdtites and skins must allow a flexibility
that goes beyond current design and constructishgractice. This aspect has been debated
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in the sections 4.2 and 4.3, in which some commentsrban resilience from practitioners
are elaborated. Its emergence within this resikeaoalysis therefore consolidates those
intuitions. Following this line of thoughts it ipsible to extend the spatial scope of analysis
to the open spaces of the commercial developmepiatticular, the central square, supposed
to be the core of the site, appears to be too simaimpared to the development'’s size. One
of the local council's concerns is to retain tremtial market town urban typologies for the
new commercial development, in line with the higtof the place. Town squares are central
to social encounters; their dimension is usuallpegeus, or at least proportionate to the
building masses and institutional importance aedges. Their configuration and position is
key to pedestrian circulation and permeability. Pheposed square seems instead inadequate
to those purposes and fails being a representatiban space (which would ensure its
appreciation now and in the future) and a connedissue of the many retail units, and of the
development with the broader town. It appears tcalieer small, excessively shielded by the
surrounding buildings so as to be rather invisialed bordering with a vast car park that can
deter social gatherings. It is reasonable to swrthat in scenarios like NSP and PR these
features are perceived as obstacles to the gootityqud the place and its social
sustainability. Moreover, the limited open spacailable does not allow over-capacity for
adaptability to any future changes.

The position and configuration of the car park éationship to the built area makes it a
central feature of the development, thus countetfiegntention of shaping it as a traditional
market place. Instead, in incorporating large paykareas within the shopping precinct and
facing shop entrances, it distinctly resemblesafttbwn commercial centre typologies. The
identity of this place as it is designed may nosbpported within the FW rich enclaves, or
within the NSP communities. Finally, if surfacediwiarmac, it could excessively retain heat
and affect negatively the local microclimate.

A second relevant issue emerging in the coursehefanalysis concerns the role of the
currently most used rating codes, which is one #istd emerged during the interviews and
that will be further elaborated in the discussitiamter of this thesis. The tradability of the
assessment elements comprised in the rating schamaally allows flexibility in
determining the preferred environmental strategfyoaigh, as the analysis suggests, this may
come at a cost. For example, developers and desigaa chose to minimise the importance
that building insulation can play in reducing theilthng’s carbon emission whereas the
resilience analysis demonstrates its centralitgtiaining ambitious target. The role of non-
mandatory rating codes as drivers to promote besttipe exceeding mandatory targets is
currently much debated. One argument supportirtg titandatory targets is that these force
designers and the construction industry to inngvatel to use and optimise by necessity
technologies that otherwise would not be testedn(Gat al., 1998). A success story
demonstrating how ambitious targets can drive iation is the fast withdrawal of CFC
chemicals used mainly as refrigeration fluids tvas imposed hastily on industry when the
evidence of the thinning of the ozone layer drevenest and preoccupation worldwide.
Industries had to comply with legislation and phase harmful productions in a very short
time. Nonetheless, in spite of the initial fiercpposition of markets that feared financial
losses in reconverting productions, this happengldowt negative impacts to business (see
Meadows et al., 2004). There is another argumeat tillays against checklists and
assessment criteria, which maintains that thessr datovation since they suggest particular
strategies whereas industry should be left fregetermine means and modalities to attaining
targets as long as these are clearly stated (Mwolbek, 2002; Gann et al.,, 1998). The
opinions of the interviewees presented here (setose4.2) pointed at the traps that come
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with compliance to BREEAM, thus showing an inclinat to partially agree with these
arguments. Performance targets and guidance fordtieinment are necessary instruments
to ensure effective performance, although, whenrigid, they stifle innovation and can be
used passively. As long as objectives are cleawsgng(i.e. targets of emission reduction,
energy use, etc.) designers can be left free efraéning pathways to their attainments.
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Chapter Seven - Discussion

7.1 — The case for resilience analysis as an enmiental assessment tool
With the case studies presented in the previougtehthe resilience analysis was trialled and
demonstrated to possess those requirements ngcessdentify resilience, which have been
enumerated and thoroughly discussed in chapteee thnd four. In section 5.3.2, after its
presentation, the Urban Futures method (in its fremtlform called here resilience analysis)
was recognised as the one that can meet sucheawints. These include:

* To examine resilience holistically and at a systewel. This enables an evaluation of
the resilience of the entire system as well ashat of the object of analysis (e.g.
energy efficiency);

* To broaden the urban system examined so as tadediiferent and nested scales of
intervention as well as modifications of the urb&rstem over a sufficiently long
period of time;

» To focus on the benefits for which resilience sbdug sought after (i.e. resilience for
what and to what);

« To identify feedback loops and leverage points tbah help finalise effective
strategies.

The robustness of the resilience analysis as ass®&nt method was also demonstrated by
the convergence of the findings of the three casdies as in the case of the building fabric
as a strategy to accrue energy savings. In eaclofotine three development projects, under
different circumstances and from different perspest reasons emerged to support a higher
commitment for investing in tighter targets of tinat transmittance than the mandatory ones,
this being the most resilient amongst the enerdiciency strategies examined. The
repetitiveness of such results corroborates tha fionclusion. It could be noted that in itself
this is an argument already raised by many and ostggb by much evidence (see
Yuzbasioglu, 2010; The Zero Carbon Hub, 2009). Nuless, with the resilience analysis,
the evidence elicited includes a wide spectrumhoftsand long-term benefits. These are not
exclusively related to carbon emission reductionpay-back time of initial investments,
which are the arguments commonly raised in litemtinstead, they include future property
values, the perception of the degree of qualitythef development, and more. These are
further factors with which a variety of stakehokl@mvolved in the development process (i.e.
developers, future occupiers, planning officers,)etan easily connect. It must be also noted
that these findings are reached through an analypiocess that practitioners or developers
can undertake as opposed to those gleaned fromtsepothis issue. Arguably, conclusions
reached through an active participation in an &ssest process can be more powerful than
those grasped through reading reports.

The emergence of a range of disparate benefits €amith the one of trade-offs., defined
herein as points where potential conflicts betweempeting factors are realized within the
design process (Lombardi et al., 2011) so as tdlena decision to be taken in the full
awareness of inherent advantages and disadvant@iesrealisation that the contained
investment in building envelopes complying only lwinandatory targets can hinder the
positive perception of quality and the consequeatket value of buildings in the medium
and long term future, as mentioned above, was btieedrade-offs repeatedly elicited in the
course of the case studies. Another trade-off oftemtioned was the one involving solar
gains and building densities. The maximisation & @s detrimental to the other. In other
words, referring to the analogies between complestesns theory, natural systems, and
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urban systems discussed here in the chapter thaele;offs can be viewed as feedback loops
(i.e. increase the investment in building insulatidower the energy use), and the range of
benefits mentioned above can be used as leveragis po push the feedback loop towards a
desirable state, in which a reduced use of enargyaintained over the life time of buildings.
The novelty of this assessment process lies inptssibility of an appraisal method that
enables decision makers to acknowledge diverse-w#d, place them in a wider context,
and connect them to a spectrum of environmentan@umic, and social consequence. In
other words it enables an intuitive complex systeapproach to the evaluation of
development options.

The resilience analysis is of particular relevattcarban designers, since emerging findings
can have implications on the spatial configuratibthe place. The embankment in Luneside
East is a case in point, in that, as the conclgsafrthe analysis indicate, it should be retained
and not substantially modified as suggested inrpfanguidance. In a way it could be said

that there are urban forms more resilient thanrsthend that a view to the long-term can

help reach decisions on an array of urban phygaemeters (i.e. building forms, heights,

distances, urban densities, green spaces anddhmir etc.) that shape buildings and spaces,
which may not have been reached through the colvertdesign process. This feature

distinguishes the analysis as a proper and poweefsign tool.

There are other advantages from the resilience/sisahat have been abundantly mentioned
in the course of the thesis, such as its capagityet context sensitive. To prove this, at the
end of each case study a raft of topics were ptedethat emerged in the course of each
analysis, and that can appear to be only margireligted to the sustainability solutions
assessed. Their diversity, howevées, not accidental. It reflects the local circumstances,
and/or the particular perspective and intereststhef partners that contributed to the
development of the case studies. For example, incaster, planners involved in the
Luneside East analysis were concerned with theaksaistainability of the project, and in
particular with the integration of the forthcomiegmmunity with the existing ones, thus
their concern with the embankment and the everyutilat it could represent a physical and
visual barrier to permeability. The embankment, éeer, can have a major environmental
impact on the site, because it can be instrumedntals macroclimatic amelioration and
because of its potential to protect the right-giHiwith consequent energy savings. Thus the
discussion steered towards a social and envirorah&aus, enabling stakeholders to grasp
all the trade-offs implicit to design choices.

In the second case study, the focus shifted towkdeal design choices because of the
particular objective of the city authorities toiget with Masshouse an urban landmark. Thus
the discussion moved towards professional priariiad attitudes, and how these influence
the design choices taken in response to the plgnguindance. Arguably formal aspects of
building and spaces are conduits of socio-politaggirations. They are deemed essential to
represent the local ambitions, to contribute toithage of the city, and in so doing, also to
gain public consent in the undertaking of such emdars. They can therefore take undue
precedence on other urban parameters, includingoemeental ones. In highlighting the
negative consequences of choices that privilegen,fahe analysis indirectly promoted
innovative design thinking that can reconcile aesthand environmental parameters.

Finally, in the third case study the developmengpamme was scrutinised in its potential to
meet the local aspirations for a new town centrieetalesigned in line with the long-standing
tradition of a North Yorkshire market town. The to@r in this last case study was a
developer, hence his interest in developing a desigheme that mediated amongst
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conflicting requirements such as the aspirationafoepresentative town market square, the
demand for sufficient parking space, the develap@terest in building at high densities, etc.
Conclusions of the analysis connected with the ldg@es’s interest and gave him arguments,
for example, to invest in building technologies atductures different from those initially
planned, which can adapt over time and help rgteoperty’s market values.

The wealth of issues touched upon in parallel withse strictly related to the main object of
examination (i.e. energy efficient strategies)estament to the flexibility of the analysis and
the diversity of topics it is capable of accommauat More importantly it shows a new
alternative approach towards assessment toolshwhino longer constrained by checklists
and assessment criteria but favours dialectic reagowithin a structured process. The
resilience analysis, in the form presented herg, @ considered an assessment tool in its
own right, although substantially different frometmajority of those currently in use, at least
in two fundamental and distinct features. Firstddtes not deliver certain, unequivocal
answers. Instead it induces a process of reasdaimgjcit risks, with plausible alternative
plans to tackle them. This type of ‘strategic eaéibn’, however, relies on robust evidence
provided by scenarios characteristics. Second, swhihe purpose of conventional
environmental impact assessments is to quantifyframwental efficiency so as to make it
demonstrable, the resilience analysis does notatethe certainty of numbers. It can elicit
reasons to attain a higher level of performancéaut directly indicating a specific target for
it as, say, rating codes such as BREEAM and the €&8Hdo. It can also help identify the
most (or a mix of the most) performance effectisduson/s within a range of options.
Nevertheless, since it does not deliver univocawaars, and since it does not pretend to
establish set targets, it is better suited to tptale rather than quantitative evaluations. Such
evaluations, however, are equally sound and demadist although in different ways, than
those from rating codes.

By providing quantitative evaluation of building rjrmance, rating systems enable a
(maybe imperfect) measurement of environmentatieficy and, to an extent, sustainability
as a whole. These numeric evaluation systems aheweliability and repeatability of their
measuring processes. The resilience analysis hasorddrated its power to identify
conditions for urban resilience. It can be therefoonsidered an assessment that can appraise
sustainability with a view to its long-term perfaance: a sustained sustainability. Being an
assessment and a design tool, the question mystdes if its structure, its operability, and
the evaluations it provides allow an effective greion into practice. The relevance of the
analysis from a practitioner standpoint was abutigaemonstrated through the case studies.
Nonetheless, is it reasonable to assume that ibeagffectively integrated within the design
process? Is it reasonable to assume that praetitocan comfortably conflate the
environmental accounting of rating codes with tiwtegic evaluation that the resilience
analysis prompts? The two can be viewed as compitame However is the latter
comparable to (or can it be assimilated with) trerer?

The contribution of this thesis is twofold: it déwes a theoretical discussion about the nature
and characteristics of urban resilience, and ippses a structured approach for facilitating
its assessment in a systemic fashion, which isistamg with the theoretical findings. This
second contribution is important. Theoretical stsdneed to be translated into practical
applications, and these must be designed to beoagimable by practitioners so as to spur
innovation and innovative thinking that can be gnéded into practice. However, innovative
thinking, as well as any form of innovation, caroguce change only when it gathers a
sufficient rate of diffusion (Winch. 1998). Moreayen order to be effective and trigger
change any innovative approach needs to be codifidntegrated within the organisational
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structure of the activity, profession, or disciglifo which it pertains (Winch, 1998).

Innovative thinking can be facilitated through feaworks or tools easy to operate. As
demonstrated, the resilience analysis can be us@&mea of such tools although, in order to
produce impact, it needs to be recognised as soamd practitioner standpoint, similarly to

existing appraisal tools.

In this perspective, the following sections dis@ssepportunities and challenges to integrate
the resilience analysis within current mainstreamiinmental Impact Assessments (AIES),
or as a complementary assessment for urban reslidrat can supplement and strengthen
their potential. First, some of the currently mosed methods are briefly reviewed in their
capacity of measuring sustainability and possibilyan resilience. This thesis demonstrates
that sustainability and resilience are two concepistly related and that they complement
and reinforce each other. It is therefore necessamnderstand if current EIAs facilitate the
accomplishment of both and in which way, to subsetjy discuss the relevance of the
resilience analysis, and the potential for it tonptement them. Secondly, the point in time
along the sequence of phases of the developmecoegsan which the resilience analysis can
be more effective is discussed. Whilst EIAs prowadsistance on sustainability strategies and
environmental performance, other tools provide gona with regard to the sequencing of
the actions comprised in the urban developmentgacThese can help program the most
effective timeline for action and managing the tieless amongst actors. The RIBA plan of
work (2007), for example, allows practitioners tavigate through the stages of the design
and construction process so as to master it intianed and effective fashion. The plan
defines stages of the process and, for each oeedtons to be undertaken and the actors
that need to be involved. Recently, the plan hasnbexpanded to better integrate
sustainability. The Green Overlay (RIBA, 2011) céempents the former version with those
actions (and their timing) necessary to design dmgis with a high environmental
performance. Mapped against the sequence outlindgihvwhe Plan of Work, EIAs can be
carried out at a very initial stage, thus informithge articulation of general strategies to
achieve the targets planned. They can also betosaskess the correspondence of the initial
design with the real performance, or for monitoriogauditing.

The following section provides a brief classificati of EIAs that can help position the
resilience analysis within their landscape.

7.2 — A brief classification of Environmental Impéssessments

Designing buildings is not an easy task. The psig®l remit of those involved in the
making of the built environment has been constagnlylving over the last century to reflect
great changes in design and construction procektesmined by technological progress, or
by evolving social priorities and dynamics, etc.il@ags are complex and sophisticated
objects whose design and construction require stpaied information in order to select
appropriate and cost-effective technologies anderieds$, coordination skills to integrate
inputs from of a range of consultants, and sernitto socio-cultural aspects that are key to
the their liveability. Over the last decades, sustaility has added a further, significant layer
of complexity. Buildings and cities have ‘long lifeycles and their impact is felt for
generations’ (Fenner and Ryce, 2008). For this ggepenvironmental assessment tools can
facilitate the daunting task to minimise the highpact that cities can have on the
environment. However, since there is not an unempaldefinition of sustainability and of
systems for measuring it, assessment methods bieilare disparate, with different
structures, and based on different methodologies.
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Rotmans et al. (2000) define EIAs as follows: amérdisciplinary process of combining,
interpreting and communicating knowledge piecemfriverse scientific disciplines in such
a way that insights are made available to decisiakers”. There is a wide range of these
assessments, designed in a variety of formats ddckssing a variety of scales and scopes
(i.e. urban development, ecosystems, industriadyxets lifecycles, etc.) that provide valuable
aid to professionals in several disciplines, andgtvernmental and non-governmental
organisations. Walton et al. (2005) identify 678atent assessment tools, of which 165 are
regarded as relevant to industry and government.

The introduction of the European Commission Diraxgi(European Council Directive, 1985;
European Communities, 1997 as quoted in Deakin l.et2802), in which ElAs are
specifically indicated as necessary for deliverimgh quality urban development and
infrastructure, has spurred their use in Europelaypin the UK and elsewhere, EIAs are
recognised as essential in many fields, includilagming and the planning approval process.
For example, the UK planning policies recommendetlipers to carry out this assessment
prior to the site selection, since EIAs can enaldeision makers to give due weight to
environmental factors, alongside with social andnemic ones (DCLG, 2000). In the field
of the built environment, these assessments hasante widespread professional tools either
because they can supply technical guidance for tongpwith mandatory or voluntary
sustainability targets or/and because of valuallleéraembedding sustainability within the
design process. Most of them provide a list of ¢éhissues, with related performance targets,
on which it is deemed design efforts must focugs Te¢odification’ of sustainability has the
merit of including within a framework a range ou&ainability solutions’ (i.e. materials,
technologies, design principles, or any other sgpatdeemed to deliver a sustainable
performance) regarded as such by professional @aésg and national and local authorities.
For example, in the UK buildings rated BREEAM aodlexctively reputed to be designed and
constructed with best practice sustainability tegge

The majority of EIAs specifically address a par@uenvironmental, economic or social
scope whereas it is recognised that sustainablanudevelopment has direct or indirect
consequences on all the three sustainability pill&or this purpose, Deakin et al. (2002)
suggest that currently EIAs can be divided in twougs: those that address environmental
evaluation and those that address the social armhoetc sustainability of urban
development, with the former being within the cotepee of the scientific community and
the latter drawing from a variety of expertise witkthe field of the built environment. In this
perspective, they argue for a more integrated a@mproSustainable urban development is
encompassing all these three dimensions. How ctireliefore be effectively assessed using
methods that differ in terminology, metrics, sturet benchmarks, and more? Thus ‘the
development of new methods that address the broablexity of the problem continues to
be a major research priority’ (Deakin et al., 2002)

The multitude of EIAs available with different foats, and the different tools/processes that
are designated under this term has led to confumicteir precise purpose. To bring clarity,
some scholars have produced a series of studesating classifications of EIAs according
to their scope and/or their functionality. Fenned &yce (2008) separate existing EIAs into
three categories:khowledge-based toolomprising manuals providing information for
designers; performance-based toolsvhich use life cycle impact assessment and sinoulat
tools to calculate several types of performance; ‘aailding rating tools’under the format

of design checklists and rating systems to assisigders in identifying design criteria and
ascertaining the environmental performance. Thi& leategory uses lists of elements
regarded as instrumental to the environmental pmdace of buildings, which may also
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sometimes include social aspects. Such elements bearregarded as indicators of
environmental efficiency, with an indicator definad a type of information that ‘highlights
important criteria for measuring’ (e.g. domestitgtibe water use) (Hunt et al., 2008).

Runhaar et al. (2009), in a study describing tdols planning commonly used in the
Netherlands, argue for the distinction between ssaice-oriented’ and ‘process-oriented’
tools. The former use indicators or other formsuadlysis (e.g. ‘performance-based’, rating
tools, etc.), GIS computer-based planning suppmtesns, and more. The latter (i.e. focus
groups, charrettes, or other techniques aimed gageng all stakeholders) facilitate the
dialogue amongst actors and can be used as a fbriuiloing consensus, but do not
specifically address environmental issues. The ibigation of these two has produced a
third generation of tools. These assist plannetheneffort of engaging stakeholders as well
as in determining a series of environmental indicsathat are pertinent to each particular
development, to finally develop an action plan. Rasr et al. also claim that insofar there is
little evidence of a positive change in planningaasonsequence of the widespread use of
conventional EIAs.

Some assessment frameworks based on the simulamgmaisal of the three pillars of
sustainability already exist. For example, the “Matural Steps’ framework for planning
(2012) can be regarded as a hybrid between sulestarttprocess oriented assessments. It is
an ambitious framework that requires the formingafork team, the active involvement of
communities, and the formulation of a vision legdin the identification of indicators to
measure sustainability. Arup’s SPeAR tool is attited in four sections: Environmental,
Societal, Economic, and Natural Resources. Indisatcluded in each section come from
the UK Sustainable Development Indicators listedQuality of Life Counts’ (DEFRA,
2004) as well as other EU and UN indicator setsZwasup.com). Similarly, the recently
developed BRE’s Green Print for urban developménta framework for facilitating
communities to envision their desired forthcominan development through a series of
charrettes. Subsequently, the vision is expandeilkow eight streams (Climate Change,
Resources, Transport, Ecology, Business, CommuRiacemaking, and Buildings). SPeAR
and Green Print provide also final scores reprasgrthe degree of sustainability of the
development.

These assessment frameworks enable stakeholderappeoaise the efficacy of the
development process in terms of organisationalcira and correspondence to the
sustainability principles. However, it could beisiad that at that scale of examination the
inclusion of social, economic, and environmentatdes within an assessment framework is
reasonably manageable. Instead, with rating codbstantial difficulties arise. How is it
possible to include within their structure, with high level of specificity, the sheer number
of assessment criteria that would encompass tpk thottom line? Nevertheless if both
assessment types should complement each othegppmaising the broad planning process,
and the other buildings and open spaces, therddshewcorrespondence in their approach to
sustainability. Instead rating codes seem to beda towards the environmental accounting
which, although fundamental, is only part of thetyie.

In their scoping study which canvasses the opiniohsirban decision makers and tool
developers with the aim of identifying EIAs’ strehg and weaknesses, Walton et al. (2005)
present some relevant, emerging issues. Thesalaclu
* The need for an integrated multidisciplinary to8iven the sheer number of tools
available, there is little need of developing othdnstead, it would be necessary to
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work on a ‘form of rationalisation of the whole tdandscape by bringing the tools

together in one place’. Their codification would@lbe necessary so as to facilitate
the identification of the most appropriate methodgl for a given assessment

context;

« The need for a nesting approach that allows apgsaiat different, logically
connected levels, each one of which can be unpaokedtill clearly related to the
others;

» The need for tools that allow the comparison ofedént ‘actions and scenarios’ as
opposed to those that prescriptively suggest theotispecific and discrete solutions;

» The recognition of the role of context in the pirsdi sustainability, reflected in the
potential for customisation in order to adjust ol local needs and characteristics;

» The difficulty of accounting impacts which are eftmeasurable with different units.
The disadvantages to live next to high transitesudr in areas prone to flooding, for
example, cannot be measured with the same unitstasaeasure energy efficiency.

The opinions summarised above, and the studiekeonléssification of EIAs, confirm that a
perceived major drawback of performance-based sisssds and rating tools is their
partiality. Only addressing the triple bottom lisgnultaneously there can be a reasonably
reliable assessment on sustainable built envirotenémother relevant emerging issue is
that, for this purpose, research should focus €ining and aggregating existing tools, thus
eliminating redundancies and integrating dispafastures. Different metrics, a lack of
connection in assessments designed for differealesmf intervention, and a participative
approach to the process are some of the emergatgrés envisaged as key to develop a new
integrated EIA. Attempting to outline the contemgogr urban model that this should be
designed to assess, Rotmans et al. (2000) mathi@inoday the city is made of ‘a number of
interrelated stocks and flows. These flows coulddrgible, relating to physical or financial
flows, but also intangible such as information aoWwledge flows. Because the intangible
stocks and flows can often not be described in tfagine terms, a qualitative description,
using qualitative data is more adequate in thesestaMoreover, the metabolism of cities is
not only determined by physical, biological, aneéwtical flows but also by social behaviour
(see Diamantini and Zanon, 2000). EIAs for sustdlie urban development should be
therefore modelled on such a conceptualisatioritieisc

Mapped against the requirements for improving curigAs, and against the classification
presented above, the resilience analysis can lzded as one that appraises sustainability
performance (in its resiliency) in an integrateghian (i.e. environmental, social, and
environmental aspects). It does so because ofaheenof scenarios. Its ‘discursive’ nature
lends itself to be used as a process that invatvasy stakeholders (e.g. workshops, etc.),
thus positioning itself amongst those hybrid talat can reconcile substance-oriented and
process-oriented tools. It cannot be classifiedraactual rating tool since, as argued at the
inception of this section and as elaborated furthrerit produces strategic recommendations
rather than numeric values, which are more appaitgorio measure ‘intangible stocks’.
However, it has some similarities with those, iattit can identify assessment criteria for
sustainable and resilient performance. It is cdrgexsitive and offers multiple design
scenarios, which are two of the desirable featfoea new integrated EIA highlighted in the
canvassing study mentioned above. Finally, it pesesefeatures that can circumvent some of
the apparent rating codes’ main drawbacks. For eignthey are not fit to measure rather
intangible factors (i.e. discomfort of living neta@ noisy places). In this light, it can be
envisaged as a tool complementary to rating coabgh could be possibly incorporated to
those, thus going towards a rationalisation ofEh#s landscape advocated in the canvassing
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study. The following section will discuss more ietail the limits of some of the current most
used UK rating systems.

7.3 — The case for an integrated rating code

The information produced through environmental sssents is generally regarded as an
evidence base, thus objectively recognised as .vdkd, as stated above, any assessment
methodology is designed according to a particutaps, which is reflected in its priorities,
and/or the selection of some indicators and théusian of others. For example, rating codes
predominantly measure environmental performance ami¢ marginally address social
factors (Fenner and Ryce, 2008; see also Hunt,e2@08). An integrated rating code would
therefore avoid falling into traps that come witlrgal appraisals. In other words, it could be
said that, inevitably, a specific interpretationtioé physical reality (i.e. a model) informs the
lens through which events and physical phenomeaaesad (see Tweed and Jones, 2000).
Thus the danger in excessively relying on ratingesoto evaluate sustainability lies in an
undue entrustment on environmental issues (i.efuhdamental constituent of their model)
to deliver positive sustainable performance.

Other important performance-based tools currensigdufor environmental assessments
equally rely predominantly on the environmentalcacting. For example, the Life Cycle
Analysis (LCA) methodology enables an understandafg‘the energy use and other
environmental impacts associated with all life eyphases of the building: procurement,
construction, operation, and decommissioning’ (Bagé al., 2010). LCA is extremely
valuable since it helps identify the impact on #revironment of any man-made object as
well as the possibilities of reducing it througha@ptimisation of the production process. The
Cradle to Cradle certification created by McDonoughd Braungart (2002) aims at
eliminating industrial waste through a circular at®ilism of industrial processes. Both are
very useful methods that help improve the emboeieergy of products and processes, and
the ‘upcycling’ of material flows. Nevertheless yhdo not address other related issues or
facilitate any form of alternative approaches tmswomption which is in itself a major
concern in a world in which resources are finite @n account of the unsustainability of the
global economy cycles see Daly, 1996; Jackson, 200% argument made here, however,
does not dispute the utility of these methodolagidsich are and probably will continue to
represent valuable assessment and design toolsrathgr suggests that the design of
assessment methodologies has so far rarely attdniptéace with the challenges of an
integrated methodological approach.

In rating codes for buildings, resilience is addesk only indirectly as the capacity of
environmentally efficient buildings and urban deghent to cope with climate change and
resources depletion. BREEAM clearly states thatldings attaining Excellent and
Outstanding are the best demonstration of theirtritariion ‘to meet the UK's legal
obligation on climate change (as defined in then@te Change Act 2008)’ (BRE, 2011). For
each one of the categories and elements includéekge rating codes, the assessment criteria
show a predominant concern for the environmenteétfaalthough some criteria address
socio-cultural issues. For example, those listedeuriThermal Comfort’ in the category
Health & Well-being, concern the design of thermmathes, the efficient controls based on the
occupancy pattern and the type of use, user kngeled the functioning of the system, and
more. Nevertheless, in spite of the efforts to ggdmd environmental efficiency, an analysis
of all the categories and elements for assessmrmmhided in current UK rating codes
presented further on shows that the inclusion ofed@r economic issues is limited only to a
few of these, and predominantly regards user bebavinstead, as the resilience analysis
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shows, other socio-economic factors such as lomg-t@aintenance costs, which are not
dealt with in codes, are equally liable to undemnjmerformance. Moreover, efficiently
designed heating systems can be compromised hys#re’ perception of comfort, which is,
to an extent, culturally determined (see Buter@720Similarly, as many recognise, water
efficient and energy efficient appliances, althomgicessary, do not address the fundamental
factor (possibly at the heart of energy consumptadrthe multiplication of energy efficient
electric and electronic tools that determine aagsnergy demand.

As an ulterior demonstration of the partiality ating codes, BREEAM and CSH categories
and elements for sustainable performance have berninised. Table 21 summarises the
elements contributing to the final score of the tating code, evaluating them for their
potential to deal with social, economic, and enwinental issues. A glance at the Tablel9
shows that:

» The majority of element listed in the rating codesiot assessed against the triple
bottom line and (or) for their capacity to adaptfthure unknown conditions of
society;

* Energy and water efficiency is predicted only oa bHasis of the building as designed
and not on its long-term performance. A post-ocaggaassessment would reveal
how much user behaviour impact in the design perémce. BREEAM offers the
opportunity to audit buildings after completion anctupation. However this form of
assessment is not widely used (Fenner and Ryc&);200

* Materials, which clearly can have an impact onltieal (and national) economy, are
rated predominantly for the embodied energy asrtegan the Green Guide (which
includes only materials tested by BRE, thus loclang many alternatives). There is
little attempt to foster the use of locally sourcethterials, components, and
technologies. This could have evident implicatiars the economy (and social
sustainability) of the local communities and tHeirg term resilience;

* Cycling and walking is addressed only in terms obvision of the necessary
‘infrastructure’ that can encourage take-up of ¢hastivities. Nevertheless, if cycling
lanes are not part of a wider efficient networklafes and, more importantly, if
people do not use these lanes because the culidraelesire to walk/cycle is not
rooted in local communities, they can remain unused

* The rating of the element ‘Site Selection’ in BRB¥As assigned on the basis of the
selection of previously developed land (brownfield)lthough this arguably
contributes to an efficient use of land, it is omggin the environmental concern that
takes precedence. Economic and social evaluati@tsnay justify the selection of
land not previously developed, or the selectiommd amongst the many brownfield
sites available, are not required for the attairinoéthe score.

BREEAM CSH

(new constructions-non domestic)

Management Energy and CO2 Emissions

Sustainable procurement S Dwelling emission rate En
Responsible construction practices En Fabric energy efficiency En
Construction site impacts En Energy display devices En/S
Stakeholder participation S Drying space En/S
Service life planning and costing En Energy labelled white goods En/S
Health & Well being External lighting En
Visual comfort En/S

Indoor air quality En Low and zero carbon technologies En/S
Thermal comfort En Cycle storage En
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Water quality En Home office En/S

Acoustic performance En

Safety and security S Water

Energy Indoor water use En/S

Reduction of CO2 emissions En External water use En/S

Energy efficient external lighting En Materials

Low or zero carbon technologies En/S Environmental impact of materials En/Ec

Energy efficient cold storage En Responsible sourcing of materials — En/Ec
basic building elements

Energy efficient transportation systems En Responsible sourcing of materials — En/Ec
finishing elements

Energy efficient laboratory systems En Surface water Run-off En

Energy efficient equipment (process) En Management of surface water run-off En
from developments

Drying space En/S Flood risk En/S

Transport Waste

Public transport accessibility En Storage of non-recyclable waste and En/S
recyclable household waste

Proximity to amenities En/S Construction site waste management En

Cyclist amenities En/S Composting En/S

Maximum car parking capacity En Pollution En

Travel plan En Global warming potential (GWP) of En
insulants

Water NOx emissions En

Water consumption En/S Health & Weell-being

Water monitoring En/S Daylighting En/S

Water leak detection and prevention En Sound insulation En

Water efficient equipment (process) En/S Private space S

Materials Lifetime Homes Ec/S

Life cycle impacts En/Ec Management

Hard landscaping and boundary protection En Home user guide S

Responsible sourcing of materials En/Ec Considerate Constructors Scheme En

Insulation En/Ec Construction site impacts En/S/Ec

Designing for robustness En Security S/Ec

Pollution En Ecology

Waste Ecological value of site En

Construction waste management En Ecological enhancement En

Recycled aggregate En Protection of ecological features En

Operational waste En/S Change in ecological value of site En

Speculative floor and ceiling finishes En/S/Ec Building footprint En

Land Use & Ecology

Site selection En/Ec/S

Ecological value of site / protection of En

ecological features

Mitigating ecological impact En
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Enhancing site ecology En

Long term impact on biodiversity En
Pollution

Impact of refrigerants En
NOx emissions from heating/cooling En
Surface water run-off En
Reduction of night time light pollution En
Noise attenuation En
Innovation

New technology, process and practices En/Ec

Table 21 — List of the elements assessed in thkeeating codes, examined for their potential of eglbing the
triple bottom line. In the table En = Environmentgkc = Economic; S = Social

The list of observations provided above as evidehae UK rating codes rarely address the
triple bottom line, and are not designed to analgsg-term performance is by no means
exhaustive. As argued before, their structure ihages excessively rigid, and promotes an
identical approach to all situations. The North Ré&bire case study demonstrates to which
extent one of the BREEAM Excellent assessment reménts (25% improvement on TER)
can be vulnerable. There, the resilience analyass groduced further ‘assessment criteria’
that added to those provided by the rating code, ke that particular sustainable
performance resilient. The same process can betexpéor other categories of assessment
(e.g. waste, management, pollution, etc.). This,wiag resilience analysis can be used as a
further step that completes the rating codes agpgirprocedure.

7.4 — Limits to an integration of rating codes witie resilience analysis

The integration suggested here of rating codesg@sore sustainability with a scenario-based
analysis to measure resilience has clearly somigslimmd some advantages. One advantage,
which has been abundantly argued in this sect®tha capacity of the resilience analysis to
complete an environmentally-focused appraisal waitle focused also on socio-economic
factors. The inherent, related limit consists & thpen-endedness’ of the process that cannot
be constrained within a list of given assessmeiteér@, similar to those of rating codes.
Instead it can take towards 'uncharted’ territqriéspending on the particular focus of the
analysis and of those who develop it. In other wprthe same solution could require
different actions for resilience (i.e. differentsassment criteria), depending on each
particular site context.

Analysis findings can be of two types: the firstnsst of the identification of the
vulnerabilities/drawbacks of plans examined; theose consists in the ensuing discussion,
aimed at researching alternatives for overcomirasehvulnerabilities. Understandably, as
there will be more than one alternative, the sadacof the better suited ones will vary
according to the priority, the judgment, and thsion of the stakeholders involved. This
flexibility can be viewed as indeterminacy. In spitf the interviewees lamenting the rigidity
of current assessment tools, ElAs results neeeé teliable and objective, whereas excessive
flexibility may leave undue leeway to personal iptetations. Moreover, in order to
undertake an integrated appraisal, assessors woeétl to go beyond conventional
computational procedures (i.e. the calculation BRT water consumption, etc.) and develop
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a critical examination that, although structureequires reasoning and a degree of
participation unusual if compared with the one regfliby rating codes procedures.

Another limit could be represented by analysisifigd that do nopoint at numeric values,
but rather to qualitative considerations. They glemt at the causes generating a particular
performance thus offering the occasion to identdyerage points to improve it. This
advantage is countered by the lack of numeric walbat, ideally, can measure the degree of
resilience. The quantitative measurement on whiating codes (or the UK Standard
Assessment Procedure - SAP) are based allows Iezli@@peatable, and comparable results.
These are fundamental to establish and designatdstéiding performance. There is an on-
going research and discussion on several issuesdhaern these rating systems, which will
inevitably lead to modifications and improvementsame contended aspects. For example,
for the Code of Sustainable Homes, it has beenesigd to move away from the metrics
used for the energy category (§Co those utilised for the Passivhouse standdnéh(y/nr)
(The Zero Carbon Hub, 2009; see also DCLG, 200Blmesthese express directly and more
intuitively the rate of the designed energy constiomp Some scholars question (see Downs,
2008) the ultimate effectiveness of EIAs also bseawf the environmental impact
parameters selected. Suggestions for overcominly shortfalls include the production of
minimal impact design alternatives that can be wsadparatively. This debate will possibly
lead to revisions of current EIA models althoughspite of possible future modifications,
the sustainability accounting will probably remaifackbone of rating systems. There have
been attempt to use the scenario-based analypi®tince quantitative findings (see Hunt et
al., 2012b; Fermani et al., 2012), however these iacused on specific issues such as water
efficiency or water supply networks. The excel spisheet enabling the multiple resilience
analysis presented here, is a further attempt $ociste a scoring system to the resilience
analysis. This scoring, however, is still rathebimary, and more research is necessary to
make it reliable and comparable to the existingasnability accounting models. It can be
argued, however, that the very nature of resilieingglies preparedness to undetermined,
although to an extent foreseeable, future eventthis field, analysis must move towards the
territory of ‘suppositions’ and ‘alternatives’, imhich rigid scoring systems can be of little
aid. Hence, it should be accepted that the measuneaf sustainable performance requires
strategic evaluation that can make it resilienticlvltan often be expressed primarily through
gualitative evaluation. The lesson learned from lttexature review and the interviews to
practitioners is that typological and programmdtexibility can be the cornerstone of a
resilient architecture, and that to this purposppredness to changes is essential.

The logic of the two assessment models cannot biéy@aconciled. If they were merged,
assessors would need to develop the necessarynaiiity accounting and subsequently
the scenario-based analysis. The results of ther labwever, may question or contradict
those obtained with the former, with evident diffiy in establishing a final rating. For
example, in the North Yorkshire case study, thesss would ensure that conditions for
25% reduction on the TER are met, to subsequeokigavledge that these are not resilient.
Summarising, the difficulties for reconciling theassessment systems are many. They
include: substantially different appraisal appreEch(sustainability accounting versus
analytical, non-mathematical reasoning); the padgsilof reaching conclusions that subvert
the initial assumptions (rigid versus flexible amgch); the length of the entire process and
the notable commitment required to develop it al a® the understandable difficulty in
combining scoring for sustainability with those fesilience.

Finally, a further limit of the scenario-based gs& may be represented by the scenarios
themselves, which need constant updating. ThenaidsSG scenarios portray global and
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regional changes in 2050 and 2100. It may therdber@ossible to count on the wealth of
information and dataset developed in those stuseess to update and extend the time
horizon of scenarios when necessary. To do thiaiekier, substantial research and human
effort is needed thus making this task difficuliess dedicated, or existing professional,
organisations can manage such a process. This watad an official recognition of role of
urban resilience for the purpose of sustainabl@mumnvironments and the validity of the
resilience analysis as an important form of assessnHence the importance of a sort of
partnership with credited organisations/associatiworking in the built environment sector
that can promote and divulge the resilience arahyithin their activities.

7.5 —Timing of the resilience analysis within tlegsence of the design and construction
process

A further relevant issue connected to the optingd af the resilience analysis concerns its
timing within the design and construction proce$&is process is notably complex,
composed of many phases in which several actorfaoéved in different ways. Lombardi
et al. (2011) describe it as an ‘event sequenceethdd which stages of the development
process are managed. The RIBA plan of Work, onthefmost used frameworks from the
UK practitioners, maps the design process fromgtioe to completion, and actors within
each stage are identified. RIBA'’s is not the ombmniework that charts this process. Others
have mapped, with varying levels of complexity, #eguence of phases, with necessary
actions and actors involved (Lombardi et al., 20The usefulness of these tools lies in the
simplification of a very lengthy and convoluted erdction amongst stakeholders in a
progression of phases, within a sort of protocebgmised by all stakeholders. This linear
progression of phases, as Lombardi et al. notgilerthat at a point in time within the
sequence, decisions must be taken that will ineljitapen up some possibilities and exclude
others. This is because when necessary, some iafilormwill be solicited and thus made
available that will enable people to take somesiens. If this information is not available at
the right time of the process, or if it is partidécisions taken will exclude eventual, maybe
more efficient, alternatives. With a view to sus#dility, decisions can unlock or hinder the
utilisations of strategies that can maximise sustale outcomes. This is the case for
example, as reported in the paper, of the seledfi@apitched roof for a building. Once this
roof type is selected, many options to implemeregrroof technologies will be excluded, as
well as a higher yield of rain water which is acfaible with a flat roof. Consequently, an
efficient phasing of the design process would neguhat information about green roof
technologies and rain water harvesting (cost, ajapea, drawbacks, etc.) are made available
before the decision concerning the shape of thkeisdaken.

In the previous section 7.3 it is suggested thasdience analysis could constitute an ulterior
phase of the UK rating codes’ appraisal procesthitphase the selected strategy for rating
is questioned in the light of the local conditioti®ir possible future evolution, and how this
can impair the planned building/urban developmemtgymance over its lifetime. Depending
on the level of definition of the design scheme, thsilience analysis can focus on general
features or on more specific ones. It is likelywkoer, that assessments with rating codes are
developed at a design stage in which strategicsies have been taken and already
negotiated with other stakeholders. This would ied&veloping a design scheme to the point
in which building form, materials, technologiesdaservices are sufficiently defined but may
still be modifiable. In this case, against the RIBlAn of work, the resilience analysis should
be developed at the end of the ‘design developnstap, in the Design phase (see Table 20).
This could have some disadvantages. A pitched foofthe residential buildings of the
development, for example, might have been alreadytiated with the planning authorities.
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If the resilience analysis demonstrates that theimmaation of rainwater harvesting is
necessary for the development’s resilience, theldper would have to face the additional
hurdle of renegotiating the planning approval aratlity building roofs from pitched to flat.
Thus, in order to be effectively integrated witliie design process, the information about
rainwater harvesting should have been solicited deltvered before or during the ‘Design
Concept’ step.

From this discussion two issues stand out. Firsg, EIA within the sequence of the design
process must be developed at a point in time fl@ats modifications to the building design.
If information is delivered too late, possibilitider environmental amelioration may be
already locked out. Second, the resilience anaiysig need to be developed iteratively. The
three case studies presented in this thesis repirasgear case in point as to how differently
information delivered at different stages of théBRIplan of work can influence the final
development plan. Table 22 summarises the maiiniysdof the three case studies. Table 23
positions each case study analysis on a phaseeopltn of work and attempts to map
information that has been delivered too late withsequent unfeasible modification of the
scheme. The last column shows the consequencefoahiation delivered at the correct time
of the design process (advantage accrued trouglretibence analysis) or too late (the
possibility to modify as the analysis suggests mikely). In Table 22, boxes with
disadvantages are highlighted in grey.

Case study Stage of the design process  Findings Advantages/Disadvantages
when the resilience
analysis has been

developed

Embankments retained in
the future design scheme

Luneside East - Lancaster Pre-planning stage Site configuration
informing planning

guidance

Correct distances between
buildings and building
heights can inform the
design scheme

Building density

Community involvement in
renewable energy generation
scheme

Developer and local
authority can start a
process of community
involvement as to how
invest financial resources
for on-site energy
generation

Masshouse - Birmingham

After technical design phase
for most of the
development — after
construction for the first
phase of the development

Building density

The masterplan has
received planning approval.
The information is
delivered too late

Building orientation and form

The masterplan has
received planning approval.
The information is
delivered too late

Range of dwelling type

The masterplan has
received planning approval.
The information is
delivered too late

Building fabric

Two buildings have been
completed. Nevertheless it
is possible for the rest of
the development to be
specified with higher levels
of building insulation
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Catterick Garrison

During the design
development step

Building orientation

The final footprint of the
buildings has been already
discussed with the local
authorities. Probably too
late to modify

Building flexibility and

structure

Recommendations can
inform the design
development

Building fabric

Recommendations can
inform the design
development

On-site energy generation

Other forms of financial
investment can be
discussed with local
authorities

Table 22 — Type of information delivered throug tésilience analysis within the sequence of trségde
process

RIBA Plan of Work

Timing of case studies

Appraisal Identification of client’s needs and objectives, Business justification
business case and possible constraints on
development.
Preparation of feasibility studies and assessment
g of options to enable the client to decide whether
=] to proceed
o
©
% Design brief Development of initial statement of requirements Procurement strategy Lancaster case study:
a into the Design Brief by or on behalf of the client Resilience analysis at the
confirming key requirements and constraints end of the design brief
Identification of procurement method, phase can allows its
procedures, organisational structure and range of modification so as to give
consultants and others to be engaged for the guidance on design
project. strategies for resilience
Concept Implementation of Design Brief and preparation of  Design brief and concept Cetterick case study:
additional data. approval Resilience analysis at the
end of the design concept
stage has locked out
Preparation of Concept Design including outline changes regarding the
proposals foristructur.ahl an-d building se-rvi-ces building forms and building
systems, outline specifications and preliminary density. It has however
cost plan. delievered important
findings to design building
Review of procurement route. striuctures and envelopes
more flexibly and with
higher building insulation.
) Design Development of concept design to include Masshouse case study 1:
g structural and building services systems,updated Resilience analysis at the
(=} development outline specifications and cost plan. the design development

Completion of Project Brief.

Application for detailed planning permission.

stage has locked out
changes regarding the
building forms and building
density. Higher building
envelopes efficiency is
however still possible.

Technical

design

Preparation of technical design(s) and
specifications, sufficient to co-ordinate
components and elements of the project and
information for statutory standards and
construction safety.

Detailed design approval
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Production Preparation of production information in sufficient
information detail to enable a tender or tenders to be
obtained.

Application for statutory approvals.

Preparation of further information for construction
required under the building contract.

Tender Preparation and/or collation of tender
documention documentation in sufficient detail to enable a
tender or tenders to be obtained for the project.

Tender action Identification and evaluation of potential Investment decision
contractors and/or specialists for the project.

Pre-Construction

Obtaining and appraising tenders; submission of
recommendations to the client.

Mobilisation Letting the building contract, appointing the
contractor.

Issuing of information to the contractor.

Arranging site hand over to the contractor.
Construction Administration of the building contract to Practical ~ Readiness for service
and practical Completion.
completion

Construction

Provision to the contractor of further Information
as and when reasonably required.

Review of information provided by contractors and
specialists.

Post Practical Administration of the building contract after final Benefits evaluation Masshouse case study 2:
completion inspections. Resilience analysis at the
the post completion stage
can be used only to be
aware of the future
challenges that the
constructed buildings will
have to face with.

Assisting building user during initial occupation
period.

Use

Review of project performance in use.

Table 23 — Timing of the resilience analysis ofttiree case studies within the RIBA plan of woiil velated
advantages and disadvantages

Tables 22 and 23 show how relevant findings deeaghrough the resilience analysis are,
and how timely or untimely is the delivery of th&drmation for the purpose of taking an
informed decision. More in detail:

* The resilience analysis on the Lancaster regeoeratie can provide information at a
pre-planning stage and enable the articulation désign brief informed by resilient
strategies. However, this is an early stage in whé¢ing codes assessments may have
not commenced yet. Thus, the resilience analysisldtbe performed independently
from them. Alternatively, a rating code includirfgetmeasurement of resilience must
be formulated in a way to include a preliminaryesssnent at the Preparation stage of
the Plan of Work;
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* The North Yorkshire resilience analysis, insteadsvdeveloped at the end of the
concept design stage, in which possibly the envemtal strategy to meet
assessment criteria are already defined. Whilstesomtial decisions might already
have been negotiated with local authorities, amutacess of renegotiation may be
regarded as excessively time consuming from theldper standpoint, the level of
detail reached at that stage of development ofdémsign scheme allows a richer
evaluation and more specific findings. Possibly timing of the North Yorkshire
analysis is more in line with the current timing fating codes. Nevertheless, initial
decisions that may have influenced the very natofethe development, the
configuration of its open spaces, and the den$ibudt areas have been locked out;

* Finally, and understandably, the Masshouse res#i@malysis provides little help for
improving the resilience of the development, altfouo an extent, can be considered
‘educational’. It provides interesting insights &@show formal and environmental
parameters can conflict and it suggests that pginlg the latter can result in a quality
of spaces which is not solely based on aestheticsrbmore long-lasting factors (i.e.
optimal natural light, sufficient provision of, ansufficiently illuminated, open
spaces, etc.). By validating or contradictingiahisustainability ratings, this ‘post
design’ assessment can therefore help refine desapedures or, whenever possible,
provide clues as to whether possible future riske te avoided through, say,
alternative approaches to building uses and manewgeof the properties.

As stated before, an iterative resilience analysisld allow developing information that can
initially inform the design brief, and subsequeriibip finalise the design concept. However,
in the light of an integrated tool to assess snatility and resilience, this discussion points
at the design stage as the best point in timerty cat the assessment.

In exposing merits and limits of currently mostdissssessment tools and in comparing these
with the assessment model of the resilience arslybis chapter argues that both are
complementary albeit of difficult integration. Wsiilthe latter provides robust environmental
accounting based on the buildings as designedittitinsights on the social and economic
sustainability issues, the latter looks at the t@rgn performance in an integrated fashion but
does not provide gquantitative evaluations, let alamivocal answers. Nevertheless this
chapter has demonstrated that an integrated agpimaassessing sustainability is necessary
and that the resilience analysis offers a strudtusgstem for this purpose. Integration
between these two forms of appraisals is thereftasirable although more research is
necessary to reconcile the substantially diffeexatiuation models.
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Chapter eight - Conclusions

By bringing together the points made in the coun$ethe research, this final chapter
summarises its key findings and demonstrates iclmvay the stated objectives of the thesis
are met. It concludes with a brief account of thallenges encountered in the course of the
investigation and with an outline of new possibleraues of research.

Rapid environmental, social, and economic chanbat dharacterise contemporary society
offer a pressing rationale for this investigatiom arban resilience, defined herein as the
connotation of a sustainable urban system to remigt continue to function in the face of,
external disturbances (i.e. change). The aim ofiriiestigation is twofold: to contribute to
the urban design debate by bringing clarity on tleiscept that has been extensively used and
interpreted in different fashions over the lastatkr; and to develop and trial professional
tools to help design resilient cities. Objectivestioe investigation include: a thorough
literature review of those studies on resiliena@ea at professionals working in the built
environment sector; interviews with practitioneapglementing and completing this review;
the identification of a methodology to test theillresce of urban development (informed by
the findings from the review and the interviews)vasll as its modification in order to
specifically address the evaluation of buildingsd ampen spaces; the trialling of the
methodology on three case studies; and finallysaudision of the findings and on the validity
of this scenario-based analysis as an environmastdssment tool in its own right. What
follows is a more detailed summary of the mostvaht issues thatmerged whilst attaining
each one of the objective listed above and thelasioms drawn.

8.1 — Summary of the findings on urban resilience

Literature review- The urgency of developing urban strategies fapireg with changing
environmental and socio-economic conditions hasitaely taken the resiliencdebate to
the centre stage. The literature review on itsrpriation and significance highlighted how
broad is the range of urban issues studied fromeslience perspective and how
compartmentalised these studies are. Five categaviere considered that are directly
pertinent to the urban context, namely: resiliettcc@atural hazards; resilience to man-made
hazards; resilient communities; resilience to ctenahange; and resilience through
adaptability. Some of them clearly intersect orrewwerlap. Yet, these are presented or
discussed separately and with little attempt toneoh and integrate where possible.
Moreover, the literature examined showed a predantinoncern to associate resilience with
environmental and man-made threats, relegatingatikdtage the dangers implicit in rapid
social, cultural and economic shifts of societyd@aequiring high levels of adaptation of the
urban fabric). Drawing from ecology studies and ptem systems theory, some important
analogies with urban systems were brought to ligat can offer a helpful conceptualisation
of urban systems and with it some important prilespSuch principles help go beyond the
compartmentalisation with which resilience has @oldeen treated in literature and offer a
model with which it can be analysed through a caex@ystems approach. These principles
include: to envision the urban context as a systemwvhich environmental, social and
economic factors interact; to examine for this s a sufficiently large spatial and
temporal scale; to evaluate resilience stratediéiseoentire system as opposed to single parts
thereof; and to utilise feedback loops and levenagi@ts so as to strengthen the system’s
resilience. The city is made out of material andnaerial flows, inter-dependent and
intertwined (Rotmans et al., 2000). As Mumford (19%) states: ‘the city is not so much a
mass of structures as a complex of inter-relatecamstantly interacting functions’. In this
perspective, it would be unthinking to address, smyy material flows or even each flow
independently. It can be concluded that guidanceesilience should be joined-up more
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efficiently, bringing together climate change, thdaptability of the urban fabric, the
flexibility of building uses that can support résiit communities and economy, etc., and
eliciting those interrelationships that are so imigat to envisioning the urban system as a
whole.

Interviews with practitioners - The literature reviewed comprises much guidamace
practitioners. Thus interviews with practitionersre@ important for providing insights as to
how effective this guidance is and to which exiehelps understand and integrate resilience
into practice. Opinions canvassed confirmed thailiemce is differently perceived and
interpreted amongst practitioners. There is more@éendency to regard it as an issue
predominantly dealt within specialist sectors (segurity, flooding, etc.) albeit recognising it
as associated with the longevity of the built eomiment at large. In that perspective,
practitioners interviewed were aware of the linotsurrent design and construction practice,
which is more concerned with the design and defieébuildings rather than their long-term
performance. Some possible approaches to circunmsactt an attitude were mentioned,
some of them innovative, and the necessity of téiolkor identifying resilience strategies
was highlighted. The rigidity of current assessnteots was also noted, one of the causes
being their quantitative model of evaluation whistbelieved to stifle alternative approaches
to design and construction. Moreover, their chetidasedormat was deemed to facilitate
the attainment of sustainability solely throughvieanmental accounting’, thus eschewing
more integrated avenues. The interviews helpedgrése those features that must connote a
practitioner-oriented approach to identify resitien which include: the necessity for a
qualitative assessment that does not hindeovation, and the need for an integrated
assessment tool that can encompass also the andigiconomic urban dimensions.

Conceptual approaches to plan for uncertaintyhe research in literature of a conceptual
approach suitable to plan urban development withieav to the long-term shows that
conventional urban planning often relies on toblst tare not fit for such purpose. These
include trends and projections on the basis of Wwhirecasts that will inform urban
development plans are formulated. It is a lineadenof thinking with a presumption that the
present will unfold following patterns of trend egpolation. Arguably this simplification of
reality is necessary to form an initial picturewhich forces that can influence the lines of
evolution of cities are identified. Nevertheless, many argue (Myers and Kitsuse, 2000;
Hillier, 2011), such an approach is not suitabletfee contemporary condition of society,
which is extremely volatile and dynamic. Anothepagach is possible, based on a multiple
view of the evolution of present conditions. By distg on the forces that can determine
change, and by ascertaining the plausible direstiohevolution resulting from different
interplays of such forces, it is possible to tracmap of alternatives, which can be used as a
design and/or planning tool. It can be concludeat ths resilience is about responding
effectively to uncertainty, scenarios are toolddit such a purpose. They enable a scanning
of the risk horizon in a systemic fashion, sincaitinarratives can capture society’s dynamics
in all its many facets. Scenario-based methodotogie currently used in many sectors to
explore strategies for coping with uncertainty daotlre challenges, although a scenario-
based tool to appraise urban development for dipoaer audience is much needed.

Adapting existing tools to analyse resiliencéhe Urban Futures method was identified for
this purpose, although two important limits wereeatained that required modifications.
Firstly, the Urban Futures method is designed farape individual options whereas urban
designers need toonsider many simultaneously, in the same way asgr&odes assess
many categories within the same framework. Secoratlgnarios required a further level of
definition so as to integrate and detail some dtarstics of relevance to urban designers
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and planners. Consequently, such characteristiae weveloped by the author through

consultation of relevant literature. Moreover, altiple analysis was attempted to evaluate
simultaneously a range of energy efficiency measdog buildings and an Excel-based

interactive tool was developed that can examinerde solutions together. Both attempts
show that the multiple analysis produces a sefiémdings with ensuing recommendations,

which can be used to compose the map of poss#silitientioned above, and elucidate the
systemic nature of the urban context. In its medifiorm (called here resilience analysis) the
method was tested on three case studies.

Case studies The analysis focus of the case studies was erggnThe holistic nature of the
scenario-based method, however, allowed the exmoraf socio-economic, policy, cultural,
and behavioural factors directly and indirectly weated to energy strategies. It also spurred
the emergence of other urban design parametersahdie influenced by the enhancement or
the attenuation of such strategi€som this exercise three conclusions stand as enatie

of the essence of the resilience analysis and hiieséthe approach necessary to designing
resilient cities. First, the resilience analysigsioot deliver an unequivocal answer but rather
a series of possible avenues leading to the dedignstrategy for resilience. It is clearly a
consequence of an analytical approach based oripteybterspectives in order to deal with
long-term uncertainty. Second, the measuring ofieese may be better suited to deliver
qualitative rather than quantitative evaluationsalfy, the resilience analysis is context
sensitive because it focuses on conditions to rretta@ long-term functioning, which are
inevitably dependent on the evolution of the losdlation responding to more general
pressures. These are therefore three featuresemtter urban resilience that set the direction
to a new attitude for planning and designing restlicities, which cannot rely solely on
‘sustainability accounting’ but must reinforce iy kprobing in a systemic fashion the
consequences of design choices.

Advantages and shortfalls of the resilience analysDn the basis of the three case studies,
advantages and shortfalls of the resilience armlysre discussed and, more importantly, its
characteristics compared with those of current nogsid UK assessment methods, namely
BREEAM and the CSH. Limits of the resilience anayisclude: the difficulty to measure
resilience quantitatively (as opposed to qualitdsiy; which would enable the evaluation to
be regarded as reliable and repeatable throughstablished numeric procedure; and the
multiple findings as opposed to an univocal outcorasulting from the rating code
procedure. These limits however, are also its gtrensince they allow the high level of
flexibility in determining design strategies, whistias one of the features practitioners
believe current EIAs lack. It was noted in the seuof this research that many frameworks to
embed sustainability in urban development resuth whe definition of targets which are
inevitably static, crystallised at a point in tins society moves forward, these targets will
move and a resilient built asset must adapt aceglgli The resilience analysis can help
addressing these dynamics. The timing for devetpghe resilience analysis within the
sequence of building design and construction wss @discussed, showing the advantages and
disadvantages of undertaking the analysis at dialigiesign stage, at a final concept design
stage, and at a detailed design stage.

The exploration of multiple avenues, the acknowtedgnt of the dynamicity of the urban
context, the necessary trade-offs amongst a madtitof factors are expected to foster a
different mindset in those involved in the makirdgities. The undertaking of this alternative
approach can be facilitated by the resilience @maly used as a design tool. The discussion
chapter outlines possibilities and challenges thesy entail. It evaluates the differences
between current rating codes, as the most usedsameat tools amongst practitioners, and
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the resilience analysis, with the former biasedaials environmental efficiency appraisal and
the latter attempting to transcend it so as togmatte the long-term and historical shifts within
the evaluation process. The two approaches areereiff and at the same time
complementary. Integration is invoked although samigally different structures make it
difficult. Ultimately, the necessity of a new fulfledged integrated design tool is recognised
in order to facilitate practitioners to a trangitibwards a new approach to designing cities,
with the resilience analysis representing an ingithough promising step forward.

8.2 — Challenges encountered in the developmeheahvestigation
Challenges encountered in the course of the raseaece many and of different nature.
What follows is a brief account describing the nreétvant ones.

A major challenge was represented by the interjglisary and experimental nature of this
research, which requires the utilisation and iotking of several methodologies from
disparate fields of knowledge. Clearly, the exptioraof new approaches to research comes
with the difficulties of developing a coherent ctinstion of a new methodological
sequence, and establishing connections amongsdrdispmethods of investigation. It also
comes with the further burden to acquire informatim methods that do not pertain to the
comfortable terrain of the discipline within whitte thesis is developed. A case in point is
the selection of content analysis for the intergewhich requires consultation with social
scientists, the study of textbooks, and mentaltielasto undertake research in unknown
territories. Ultimately, the harmonisation of treveral methodologies resulted in much time
allocated to discussion with supervisors, collesgued other experts in order to ensure the
consistency of the research progress. In turnréssited in a formative process, since it
required dialogue amongst experts from differersciglines, and a fruitful exchange of
views that unlocked new research attitudes anpetives.

The development of the scenario-based can poseuttiés for those who are inexperienced.
Although the UF methodology (and the resilience lysis) is designed to reduce its
complexity so as to make it manageable to a widdepsional audience, difficulties in
understanding its logic and dynamics still exiss$. @result there can be resistance in willing
to engage with it for many reasons. First, it doesmatch with the conventional perception
within the professional domain of an environmeasdessment method, which is often based
on checklists or other rigidly structured procedui®econd, the consultation of scenarios and
characteristics can be laborious and it certaielguires several attempts before its inner
workings can be demystified. Finally, there is s&mice amongst practitioners to accept
future urban scenarios as a valid tool for riskeasment. This is possibly linked to the
entrenched attitude to measure environmental pegoce (and any other type of
performance) through numeric evaluation, as digmiss length in section 7.3. It may also be
linked to the tendency to regard scenarios as gieds of the future of society. Those who
engage with the scenarios can therefore becomessxety involved with the narrations to
the point of regarding them as actual forecastgreds, as illustrated in chapter five, they are
merely a tool to explore long-term consequenceshoices. Such a response to the use of
scenarios was noticed by the author and other mesrddethe team in different occasions
during activities of dissemination of the researthwas also noticed by the author during
consultation with experts.

Possibly as a consequence of resistance to innevagethods of analysis, or more generally
innovative concepts, there were difficulties indiimy companies within the construction
industry (or even architectural/urban design firpgpared to trial the methodology on one
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of their projects. Thus the research for a thirtesle case study was not simple. Companies
can be unwilling to experiment new tools or apphescwhenever the advantage that these
can bring is unclear. Although substantial attempwtse made to focus the resilience
analysis on those particular issues that may hetefest to an enterprise in the construction
sector (i.e. long-term property values, etc.), temdency to resist experiments and
innovation can still be strong.

The non-liner development of the investigation gissed a substantial challenge. Possibly
there is a degree of ‘messiness’ in all scienéfid academic research. The demonstration of
the original hypothesis or research question mayire probing several avenues before
finding an effective direction, or it may requireturning several times on assumptions that
proved incorrect. However, the particular histofythos investigation resulted, to an extent,
in articulating the rationale for an empirical istigation that had already started. The
resulting process was at times confusing, andyitired flexibility and patience to overcome
obstacles as well as many reviews of the inititdrided objectives. What follows is a brief
summary of more practical challenges encounter¢iercourse of the investigation.

A selection of literature on categories of urbasilience was carried out, thus excluding
some. In itself, operating a selection when disogssesilience can be a controversial
strategy, since it counters the idea that this lmargrasped only holistically, at a system
level. The exclusion of literature on resilientragtructure, or on resilient economy, for
example, can be debatable since the built envirohs@rely encompasses such aspects (see
Rogers et al.,, 2011). Notwithstanding the imporéarmnd possibly the urgency of an
exhaustive literature review on all the dimensialrectly and indirectly connected with
urban resilience, in the opinion of the author fimal decision to narrow the scope of
research did not impair its robustness. Althouglvas a decision dictated primarily by the
necessity of delimiting the scope of investigatiormatch it to the time line of this thesis, it
allowed a more in-depth analysis of the resilieca&gories selected, and it did not impede
reaching some valid and general conclusions. Bystme token, the decision to develop
case studies focusing exclusively on the energigiefficy strategies could appear, to an
extent, arbitrary. This particular focus was sealdctbecause regarded as pertaining
predominantly to the field of building’s environmah efficiency, thus appropriate to
demonstrate whether and how there is interdeperdeith social and economic factors. It
was also decided to keep the same focus for a# saisdies so as to compare results.
Arguably, the analysis of other sustainability ops of a diverse nature would have further
tested the potential of the resilience analysisweler, this would have required developing
other case studies thus excessively extendingrtteefor this research.

The decision to limit the number of intervieweeseteven was also predominantly dictated
by time issues. As a consequence, and as argudthpter four, the number of interviews
does not allow any generalisation although theiqdar professional position of the
interviewees leads the author to surmise thatntexent, opinions expressed capture the
common feeling of the professional category. Afilya wider series of interviews would
be necessary to provide a robust understandinch@fway resilience is regarded and
interpreted in practice. It could be also argued thliterature review could in itself provide
a sufficient basis for the theoretical investigatiof this thesis, and that interviews do not
add to it findings that can be of theoretical ralese. It must be noted however, that the
opinion of experts in the field of the built enviraent facilitated transferring theoretical
findings into practical applications, thus introtgcthe empirical investigation of the thesis.
Therefore this initial canvassing should be enwsh@s a contribution that helped the
investigation in two ways. First it helped identdpme features that possibly practitioners

139



would expect an assessment tool to possess. Sathrde include: a less prescriptive
structure and a focus on qualitative, as opposegutmtitative, evaluation. Second, as a
collateral contribution, some novel aspects ofliezgi buildings were highlighted that point
at new directions in designing and represent ttigneuof a future research agenda. These
include: the relationship between shifts of stydesl building obsolescence, and a lifecycle
analysis scope broadened to include the decommisgi@f buildings and infrastructure.

Another difficult choice was the one related to thelection of case studies, which
privileged, to an extent, homogeneity of features. (mediums sized developments as
opposed to individual buildings or large scale demments). This decision enabled a
comfortable comparison of results to the detrimadrthe trialling of the full potential of the
resilience analysis on diverse cases. All thesésies indicate that the second part of the
thesis, in which the identification of strategies fesilience through case study analysis and
from a practitioner’s standpoint has been develppaast be considered an initial attempt
that necessitate further investigation. By the saoken, the discussion of the resilience
analysis as an assessment tool in its own right brusegarded only as an initial outline of a
future research agenda. It demonstrates and prertoteuse of integrated assessment tools,
and recognises the limits of current rating systant those of the resilience analysis. More
investigation is necessary, however, to ascertamthese can be overcome.

8.3 - Further Research Opportunities

Given that urban resilience is a very topical scijies nature, definition, and boundaries are
at present continuously debated and changing. @bent first International Conference on
Urban Sustainability and Resilience organised bg tBentre for Sustainability and
Resilience at the University College London (seewawsar-conference-2012.org), for
example, included sessions on food and the cigy/rdke of open spaces in urban resilience,
resilient urban transport systems, social capidl adaptation, behaviour change, and more.
The widening of the horizon of urban resiliencedss only demonstrates its relevance to
the debate on sustainable cities and the necdesdgcompass and integrate all aspects of
the urban environment within its scope. The emergtrand of discussion within the
conference also pointed at gaps in the existindaquie for urban resilience here reviewed,
some of which overlap with those debated in thesith namely: its ambiguous connection
with sustainability, its sometimes diverging int&ations, and the difficulty of translating
theoretical findings into practitioner-based appiees.

The resilience of food systems, for example, h&nlmeuch investigated in the UK (see HM
Government, 2010; Foresight, 2011). The integratddnfood production within urban
design and planning as a strategy to build resiBeagainst a future of resource scarcity,
however, is only at its infancy (van der Schans \afskerke, 2012), although some studies
are available that investigate the impact this wacvould have on the urban environment
and the advantages that would bring to its resike(see Viljoen, 2005) Likewise, the
contribution of an enhanced green infrastructurerban resilience and to a wider resilience
of socio-ecological systems has been mentionegeirtdurse of this investigation (Pickett et
al., 2004; Folke, 2006), and would require furtb&ention. Still an exhaustive review of
these new emerging topics could open new perspectiv resilience studies and, more
importantly, could help understanding their roléhivi a truly integrated design process that
looks at the long-term evolution of cities.

The power of the resilience analysis as an assessmo®l in its own right was
demonstrated. It is consistent with the model sflient city that has been outlined in this
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thesis. Still a brief comparison with current mpaied assessment tools identifies some
contentious issues that need to be resolved.fftsutiy in producing quantitative evaluation
in a context in which sustainability is predomirgnmeasured in its environmental
efficiency can be envisaged as a drawback by tlitence it addresses. More effective
arguments must be developed that support the wvaflugualitative evaluation. For this
purpose, a more effective integration of quali@tand quantitative evaluation should be
developed. Additionally a numeric measurement silismce could be attempted. This issue
requires much investigation if the analysis oflresce is to be integrated into practice.

Finally, it must be stressed once more that thevegice of the concept of urban resilience is
also a consequence of the awareness that shorteteoines cannot be sustainable. Thus
research and design efforts must focus on alteestio conventional methods of urban
planning and design that shift the emphasis on ltmg-term consistently with the
intergenerational obligations inherent to the dnosatality discourse. Much research
exploring structured approaches to design has téeesloped recently, thus demonstrating a
strong interest inthis issue. Tony Fry, for example, in his recemtbplished book “Design
Futuring’ (2009), provides the rationale as welbadesign methodology to cope with long-
term changes. He maintains that * while the ingbtid project our action in time seems to
be a structural limitation of our mode of beingemoming this condition and acquiring
much greater futuring capability will become anrewsingly vital factor for securing our
ongoing being’. For this purpose ‘futuring scenaialding is the key methodological tool
of designing from the future to the present’. ‘WBdethis is done, later events can make
earlier decisions redundant or expose them as iopgpte’. In line with this attempts that
tries to break the mould of a possibly innate @t to think for the here and now, the
ultimate purpose of this thesis is to contribute earadigm shift in planning and designing
sustainable and resilient cities.
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Appendix 1

Interviews with practitioners

Categories

Questions for interviewees

Individual and collective
meaning and
interpretation of resilience

1 - Do you think resilience is a familiar concept in the planning and urban design
field? How do you think it is currently interpreted? How do you interpret it?

2 - Do you think that in current practice the notion of resilience is also
associated with one of longevity of buildings and of the built environment at
large?

3 - Given your interpretation of resilience, could you specify how such a concept
is addressed in the planning/design process, and with what tools? Could you
also specify how do you address resilience in your profession/practice?

4 - There is an assumption, in many disciplines, that resilience is a positive
quality. It implies that what is planned needs to last and perform well for as long
as its physical form lasts. Do you think this is achievable as far as the built
environment is concerned?

Applicability/measurability

5 - Do you think the long-term effectiveness of what we plan could be achieved
through the application of a set of principles, or guidelines, that can inform the
initial phase of the design/planning process? - (Qualitative approach)

6 - Conversely, do you think that a long-term effectiveness can be best achieved
through a value-based approach? For example, by establishing performances
that should be maintained over the life time of the built environment (e.g. a
level of energy efficiency, buildings adaptable to a given number of uses,
percentage of open/green spaces available per inhabitant, etc.)? - (Quantitative
approach)

7 - Do you think that resilience is measurable? If so, how and with what
(qualitative or quantitative) indicators?

8 - Do you think resilience (as for the definition stated above) as an indicator
could (and should) be integrated in assessment tools, or rating codes, such as
Code for Sustainable Homes, BREEAM, or Green Print?

Scale

9 - Do you think the nature of resilience changes depending on the scale
considered? If so, could you define how?

10 - Do you think resilience is a concept applicable to a single intervention, or at
a building scale, or at an urban development scale, or at a larger scale, or at all
scales?

Sustainability and urban
resilience

11 - Do you think resilience and sustainability are distinct or related issues?
Could you define their relationship?
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Interviewee n 1
Climate and Sustainability Manager for a big Cityu@cil

| deal with the green infrastructure of the citgladaptation; | am involved with major
developments, policy formulation and implementiegvprogrammes and initiatives.

1 - It is not particularly understood. Resiliens@&ot a major criterion for assessment and
most major developments only have to meet a fa@lyow set of criteria. Some of these
have to do with design quality and quantity of ps@mn (e.g. homes, infrastructure, etc). The
main emphasis is on working to a timescale and éuddrban development is mostly
designing for today not the future, with the exaapbf some BREEAM builds.

2 - No, it is about fit for purpose over a periddime. The emphasis is on current
deliverables, on assessing its immediate applicatai its performance over time. The built
environment is assessed against Building Regustoother legislation that has little
consideration for the future. The city passes é@sponsibility to the developer, it's at the
developers risk and most developers are not themymwe all are — a complete flaw in the
planning process at the moment! Highways are ampagssure in the city and risk
assessments have a narrow, local scope, failingrisider the new planned infrastructure as
part of a network, and as such with liable to takéo add pressure on the entire system.

3 - West Midlands Sustainability Index and the FPB&s cover some aspects connected
that can produce resilience. Climate change wirigrprofessionals to lengthen (say 20 to
30years) the time-horizon of risk analysis anddoegt academic guidance (as there is little
professional guidance available), which has shiftedgoal posts again.

4 - No, it must connect with other infrastructurelalso question how it connects to people.

5 - Yes, it would be a linear progression in relatio scale. The more you intend to change
the more that needs to be considered.

6 - Yes, | would say it is achievable. We havedristdevelopments that despite being
designed more than 200 years ago perform well tedttysome small
alterations/adjustments. The solution is notéattdown to a numeric factor and must be
more flexible, so that strategies can build in ifbdity.

7 - It's surprising that some of the worst perfammbuildings in the city have been built in
the 1980s. We need a qualitative measure, althugdality you need a bit of both.
However the number should not be fixed, solutidresutd not be tied down to numeric
outcomes. Feedback loops should allow knowleddpetopdated.

8 - There is a risk of locking yourself into numbéor example the green provision is still
based on a playfield act from 1926. Numbers areimgoVt is more important to relate to
people and social needs.

9 - Yes, but perhaps not sufficient in their owghti Rather than indicators that measure
resilience, current indicators should incorporate be corrected through their resilience
factor.

10 - Yes, possibly as an industry standard testeviesilience becomes the end goal.
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11 — Maybe we should focus on delivering resilieratber than sustainable development,
which policy makers still do not fully embraceidtalso seen as the preserve of the few,
whereas the outcome affects everybody. Resilianstgad, could be a concept that industry
and developers could easily understand: it caveletjuality.

Interviewee n 2
Architect: Designer, academic, and consultant

Chartered Architect, key role in RIBA, currently @se Director of the Postgraduate
Diploma in Architectural Practice in a leading UKiwersity, she is also a partner in an
architectural and planning consultancy specialigingnusual rural casework.

1 - Resilience is confused with longevity whiclshiares many concepts. Flexibility within
the Built Environment has been around since th®4@nd a view to change within the life
of buildings, the longevity of buildings in termEalow carbon economy. Resilience means
different things to different people, i.e. resikberto climate change, protection of flooding
and defence. Using the word ‘resilience’ impliegethce ability. Resilience is also looked at
from a social stand point.

2 - Yes, Michael Gove doesn't invest in good desigd therefore urban developments will
have a shorter life. In current practice we desigra design life of 20 years, it is a concept
related to insurance and performance of mateHawever the most durable being stone,
concrete have had damaging consequences on threraneint, on the carbon footprint, and
the future usage of the building.

3 - We need to ask do we want longevity?; shouldeggcle buildings into something new?.
Buildings are capable of being reworked, strippadkito their frame to provide space for
many uses, i.e. the Angel building in Islingtortafewarehouses,.. should there be an
intention to live forever?, a design life of 40Gayg where these parameters are worked for
historical environments such as the college in @jer. Some building technologies are
more suited to be recycled and therefore they earetycled and perform well in terms of
longevity (concrete frame). The profession needsonsider the building in parts where
some could last and some are unlikely to last @oth @ne should be designed consequently.

4 - It would be very useful to give people the sow@ design at all scales. One thing that
resilience cannot stand is fashion. Buildings thate believed to have been resilient have
failed on fashion. There are two things workingiagt architects when considering the
design life of buildings, one is the annual ecormayicle and the other the 5 year political
cycle, as with Climate Change are predicting futisage. What is needed is tools that will
set the bar, to sort what can be achieved in tkeSgears and what is to be considered in
the subsequent years. A tool could show the cagbaesion and show what the options are
and specify the appropriate building technologies.

5 - It is important to consider that decisions také one scale will have an impact on the
longevity of classes of use.

6 - Unless it is legislated for it's not done. Maythe question should be turned around
because the performance of the buildings’ needs sodner than its physical form. The
changing needs of society and the environment itspd@nge in and conflict of use. There
is a need to define the degree of flexibility. Blpers have been trading for land and land is
expensive and they need to get a return, industrgught up in its own trap! We expect
considerably resilience from our housing stockgitesof that we have here in the UK the
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smallest housing sizes in Europe (Housing Camp#&¢fdA (Mayor of London, size
standards made compulsory) 80% of housing is alrbadt and difficult to adapt, 20% of
trading is in land not housing and is run by Qugr8urveyors. A tool to assess performance
of housing stock is needed.

7 - I've fallen out with quantifiable approachesuycannot quantify some environmental
elements they are a given, it is a Capitalist apginovhere the value of good design is
quantified and therefore you can save money fodoatg it! Beauty cannot be defined in
terms of quantity; it is inherent need in humarurat One can’t imagine allocating a prize to
measure environmental benefits.

8 - It is a bit of both (quantitative and qualitez).

9 - Concepts are fragmented, there needs to ba #otadecision making to assess the
longevity, it's whether you can convert people ¢ayunderstanding of resilience.

10 - PFI has in built resilience to 25 years howelrdn’t produce good architecture although
it was driven by resilience.

11 - Sustainability is environmental resilience aracan make statements about achieving it
but we are a long way off a quantitative approach.

Interviewee n 3
Director in a big design practice; experience acteng urban design; delivering CPD for
RIBA

Architect working independently. Previous work esigrce include: twenty years as a
director in a big practice; work for governmenttses; teaching in urban design courses;
participating to international workshops and edjitpapers related to the workshop outputs;
collaborating with RIBA and delivering CPD for them

1 - It is familiar with those who work in securitipr example counter terrorist advisers for
buildings and building procurement. | am speciaiselaw courts. Many design aspects of
these buildings need to comply with security iss@esldings are designed to have elements
of high resilience that have not been designedifspaty for that purpose (fire resistance
etc). | am interested in risks and | consider i@sde as risk management in the wider sense.
But mainly it is difficult to discuss with other pgle about resilience in relationship to
changes that can happen thirty years away from Banidings may not last that long.

2 - The interpretation is of longevity as an at#uo adaptation. The opposite attitude is: ‘if
it doesn’t work get rid of it’. Longevity from a stainable point of view is good. | lived in a
council flat. Now that building block has been pdlidown. | live now in a Victorian house
that has more than 120 years.

3 - As a designer you have to think in terms ofding elements which need continuity and
others that need change. For example, there areeats in law courts that are designed to be
safe and are very fixed (e.g. custody wards). Ophets of the building may need changing
and they often do so. So it is in hospitals. Indings you can have both extremes.

4 - 1t is applicable and must be consistent asedles. But | think it is particularly relevant at
an urban scale because it relies on context. Yothase a resilient building in a
neighbourhood that is not resilient, and in thisecthe resilience of the building can be
undermined. This brings up the question of brigfeB of individual buildings do not usually
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address the relationship with the urban contextvéi@r, it would be difficult to contribute
to the resilience of the area through the resikerfcthe building only.

5 - It must be. We now build buildings far from st&because of flood risks. Buildings can
be designed to be sustainable, but if they are audea level or if they can be supported only
by specific socio-cultural contexts, they will ra# resilient.

6 - Yes, although the concept of ‘long-lived’ mbstdefined. There are places where
building obsolescence is artificially determinedrisyng land values.

7 - When there are no guidelines, chaos ensugeals must be achieved that go beyond the
private interest of clients and developers, thedeajines are necessary. In Netherlands,
political will made sure that guidelines for flopdbtection were agreed, and mechanisms to
protect them regardless of the alternation of paiith power were put in place so as to protect
those guidelines into the future.

8 - Yes. Quantitative objectives are part of thetype, since you need to attain good
standards of environmental efficiency.

9 - Probably it is possible to devise a scoringesys although it may come with threats. It is
possible to formulate specific questions and gigseae according to the answer. For
example: can business be carried out in the bgjldithere is no power for up to three days?
Can the building resist to fire? Can the buildingvése in absence of trade? Scores given to
all these factors can then be added and the Iévebkiience determined. However it is
important to consider the type and quality of imégrtion. You can protect buildings with
barbed wire fencing or design in elements thatlftle same objective through soft features
(e.g. landscaping etc). A security feature at Astiaalium consists in an art installation
preventing cars to reach the stadium. Scoring Bystman be of help but nobody wants to end
help with buildings like concrete blocks becaussaxfurity reasons. It is essential to think of
the context.

10 - Yes. In general, it is good to raise awareoesesilience amongst professionals.
Sustainability or even accessibility should be @ptes that need to be integrated in all
aspects of the practice. So it should be for exsiié.

11 - These are two different concepts. | thinklieste is integral to sustainability. Resilience
leads to a smaller ecological foot print of builghn Saving money and resources is
sustainable.

Interviewee n 4
Architect directing own practice and working in arbdesign schemes, also overseas

| am a Chartered Architect and Director of UrbamtBgsis Ltd, presently working on master
planning projects in China and in East Europe. Whg China operates is very much
economic-driven. In China master planning is bde¥en and not design-driven; the client
brings in consultants to deliver the brief. We atempting to introduce mixed-use
developments, although this concept is not embeddpdlicy, and therefore recognised as
an option. | could see tools for assessing sudikenaban development being used either to
assess initial briefs, or to assess technologielsrief implementation.

1 - In the UK the concept of resilience is famildthough is confused with the one of
sustainability and/or robustness. It is perceiv@damething that has much more to do with
technological and much less with socio-economgsuies. | think the emphasis should shift
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from the environmental to the social, the cultuitahas to do with adaptation. There is a bias
of ‘being green’ which is used as a political issue

2 - Current practice has a green bias. Wider isatesot considered.

3 - As designers we can be specific on what weseleliOther practices will look at resilience
in different ways. There is often a whitewash apptoto resilience that doesn’t take into
account local diversities. In China we are attengptd retain communities by enhancing
local resources to meet local expectations. Instisadtraditional planning approach would
have wiped out everything to rebuild it new. The bi&s a different approach. In China, we
have even attempted to introduce the concept @frufdrming, which was accepted, for an
urban development adjacent to a rural area. Oedsn@n understanding of the local
conditions and the brief should be set accordingly.

4 - | think it is applicable at all scales. Evetiee can transform a place and recoup a
community cohesion making it more resilient. Foamyple, a tree was planted in an open
area with a seat around it, that simple tree hascatd elderly people, they gather around it.
Now that open space is often populated and verulpop This was very symbolic and at
very little cost, it changed the social dynamicshaf place.

5 - It changes according to scale, although comdest all scales. In fact, the complexities
become greater the larger the scale becomes.

6 - If you analyse local conditions and you letsta@gssues drive your design process, than
you probably can deliver resilience. You still needick all the boxes and make sure that
your design is environmentally sound. However, Ingkat the local context and answering
to those needs may result in resilient environmé@rasVilla Bordeaux). At the same time, it
is essential that the planned urban developmentsna¢so the political and economic agenda
in order to be accepted and brought forward. Resik is not permanence; the urban
environment needs to adapt to change. Victorialdimgjs are resilient because able to adapt
and still retain their historical presence.

7 - 1 am diffident of quantitative approaches.

8 - Having enough time for analysis a qualitatippr@ach can be developed and detailed in a
guantitative assessment. For example in our Chimesster-plan that includes urban farming
principles, we have assigned 30per person of green land for cultivation. Clearlgying

time and resources, this standard would have lested to make sure it meets the real needs
of people. | believe though that bad design comesrvthere is an overreliance on
quantitative approaches.

9 - You cannot measure it when you try to embedau can only measure it in hindsight.

10 - I think BREEAM is nonsense. It is a polititabl and can be tweaked as you like. It
produces big reports that add value to the profeahtractors have learned how to
manipulate rating systems. CSH in principal isdreut falls in the same trap of
generalisation. Codes should be used not only astiative standards.

11 - | think they are the same, although not d$yrieiferring to environmental aspects. My
understanding of sustainability does not have atir@mmental emphasis, however in current
practice it does.

Interviewee n 5

163



Head of an organisation promoting good design eéntthilt environment

Chief executive of an organisation promoting thaliy of the built environment and
facilitating cross profession, cross developeruison through initiatives such as public
lectures and design reviews.

1 - Resilience is becoming a more familiar concept,sure it is understood or that |
necessarily understand it. | think it is interpaefrom another word, the ability of the
physical form, a place to last over time, to sud¢ée flourish. | think this is set in the
context of extreme events, i.e. financial craskgseme weather conditions and climate
becoming more fashionable.

2 - The term is more commonly used in a societated, rather than longevity, however it
can be used to think of both, the physical form.

3 - It is addressed as a process of future propfingking about change and risks that may
arise. | think today we look at more extreme esehnan we did in the past. | think we are
raising a debate not necessarily under the barimesitience, for example, through our
Talking Cities lectures, Mary Rowe and David EngwicThey are about the form of
resilience that is saying we can take action, wehave a model that rather than large
amounts of public money which would make this happi@ding other ways of progress. As
regard with Design Review, resilience has comengppanel members have raised questions
regarding changes in the weather, financial.

4 - At all scales, | think it is less significaritaasmaller scale; future transport for example
cannot be dealt with at a scale of a single bujjdi@ertain decisions are relevant at a single
intervention, at a larger scale you would neeatk lat all the scales.

5 - At a larger scale you would need to look aigteslecisions that will impact the local,
integrating solutions at the larger scale alsoiregudifferent types of decisions to create
something that is adaptable.

6 - This is a complex question. There is a ladie€ussion to the extent that we can accept
the temporary (area in Brooklyn, containers likéofgle Wharf in London). Understanding
the concept of resilience is not about buildindgst, but | think the urban form because of its
cultural power, is important. The retail core a\@ntry, a comprehensive redevelopment
was undeliverable as it failed to connect with gxgsstreet patterns and circulation, cultural
importance and memory. When it comes to the ufban stable with gradual evolution is
what is needed. If all structures were temportawould feel like we were living in shanty
towns. The more robust the urban form the moreessful the temporary. Different
timescales apply to different buildings, one woedgbect a cathedral to be robust, it is all
about the different timescales.

7 - 1 think things are always useful, partly be@nst everyone can always be skilled and/or
educated to the same level. It also providesradraf reference, a common language. By
Design was published 12 years ago yet it still fes a frame of reference. It helps to
structure your thinking, not necessarily buildimgrh them but it fosters discussion.

However it is no substitute for good design, food@ractice. People who look at it and then
use it for self-criticality to justify their schemare just ticking the box.

8 - Quantitative tools can be useful, especiallgmtalking about things that are technical in
nature. When you talk about % of green space algitdnt, you must factor in quality,
choice and preference. Given that in Birminghaenglrcentage of green space is high it
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does not perform well. | suppose if you can comevith numbers there is always a power
in numbers however not everything that can be @linbunts and not everything that counts
can be counted!

9 - Yes, | think we have to strive to measurdtiis an overarching concept with many
dimensions, you have to break it down, you could fivays of measuring them, and in some
cases they are a starting point for discussiors dil about a variety in choice and sometimes
there are reasons why something has a low scdreres always got to be a get out clause!

10 - Resilience is a way of thinking about thingsl #ike sustainability there are indicators
and maybe some indicators are the same, some ¢hateralready using but about other
things. It's a different angle, different prismisl@oking at things. However there is a danger
that quantitative indicators can oscillate cult@eteptance.

11 - The English language has lots of words thatlsa same thing, but the argument is that
they are not really the same. | think they evaiferent things. Sustainability is about not
messing up the future when Resilience is aboutngppith the future.

Interviewee n 6
Project architect id design company, mainly workingin architecture

Chartered Architect. Project architect mainly warkion individual buildings. Clients include
public and private sector. Currently working fachaarity as a client, with which is possible
this client to engage with sustainability issues.

1 - Resilience is not a concept that we are famaigh. It may have an understanding within
a larger urban setting. My understanding of resde is future proofing a range of different
things, such as economic, user requirements, hiewtslwill use it, materials, strategy for
construction i.e. load bearing or frame construrctibinterpret future-proofing as the ability
to be relevant for a long time. It is about edunzathe client, making them understand how
quickly the brief and their needs can change. Yeeaevisiting a scheme only 3 years after
completion due to a need for changes in layoutem®the client has no understanding of
how these things work. A building is never stafidouilding should change throughout its
lifetime. | sometimes work on refurbishment proggeh which you have to work with all sort
of structural and contextual constraints that makethink of how adaptability could be
achieved better. Resilience is about flexibilityctmnge.

2 -Yesitis. You end up with different clientsthvdifferent expectations of timescales. For
example, the building we are working on at the mainie community-owned; it is therefore
possible to think about it over the long-term, aredconsider in any design choice the
flexibility of architectural features. Differentldding components have different timescales;
it is also about envisaging the organisations’ seed

3 - It is addressed within a decision making precesour practice we rely on shared
knowledge and do not really use checklists. Itetels on the expertise of the client and its
request to comply with standards such as BREEARREBAM is all to do with funding, it is
time consuming and so much of it is pointless amekd’'t necessarily deliver sustainability.
It delivers an engineered design, which leavesingtieft for architects to design. The
agenda now is much wider than the one pictured REBAM.

4 - At all scales. It is applicable to scale, st the duration of the project, and making an
informed choice. Although there can be a risk cfigieing buildings that are too resilient.
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5 - It is all about context, we are quite an inwgtpractice. You need to spend time to
understand the correct context in each projecte@nis happens informed choices can be
made. Unfortunately there is rarely enough timdddicate to the study if the context.

6 -1 do not necessarily think it is positive. Imot sure | agree with that. Resilience is not
really about endurance, it is not just about lomtye Mt is about adaptability. One can argue
that old churches are still standing, but if they mot used it is because they are not
adaptable. Warehouse buildings for example haveegrto be resilient in that they were
made to high quality and adaptable over a longogest time. Maybe resilience is not
always necessary and we have to accept that bgséldian be demolished. Instead, urban
fabric needs to be more permanent.

7 - Yes it can be achieved through a set of prlasigout it should not be such a linear
process. The danger with sets of principles andiejnes is the sheer preponderance that
stops you thinking. Design is an iterative procdsss more to do with a set of pointers than
answers.

8 - I think you need to do what is appropriatenattime. As buildings need to become more
energy efficient we are looking at passive measum@sntation, maximising solar gain. The

question is when do you apply these things? Wmeglin sustainability consultants who work
with the client on building technologies, this ey much a scientific approach and it works.

9 -1 am not sure whether you would be able tosusait in advance. This is an economic
guestion: what is the life time cost? The retaildings in the city centre that have adapted
over a number of years justify their life time @sBo this is evidence that could justify
higher initial investments. It could be an inteegtapproach.

10 - I'm not sure that it could as an integratenl.tbam not sure how compliance could be
demonstrated.

11 - I'm not sure that they are different. Susthility covers a wider concept, resilient
buildings should be sustainable because theydagelr and therefore have a reduced carbon
footprint. It is about a rational use of resources.

Interviewee n 7
Architect with long experience in procurement ia tfovernment sector. Experience on
building industry standards

Chartered Architect, working for 18 years in tliwgrnment sector, particularly
procurement, home office projects, estates, DQ&igtereviews, construction. Sitting on a
cross-government committee, CLG, working on areaglconservation, streetscapes,
defence, court services. Experience on buildingsiny standards.

1 - Resilience could be determined through lifeleyost, a life cycle cost approach. In
design reviews | always ask ‘what is the designdihd for is it for?’ For example,
infrastructure (M&E) is always 100 years or molevould see resilience as relating to
robustness, the value of elements, life cycle db@st mean physical but also the
adaptability, change of uses, the social user remeént, the broader cultural issues, its
physical fitness, systems resilience and usabilliye word resilience in the environment,
where | tend to work it tends to be just physi@&alt | would think in terms of system’s
resilience.
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2 - | would say both. However, different sectoras davelop these things in different ways.
Yes, but one of the problems is that they all haditferent viewpoints. Life costing has the
word costin it, that is high jacked by quantity surveyoRrivate finance initiatives (PFIs)

are major contracts where you might think of lijele approaches, structures documents, not
architectural they are very technical and not desift, [there are some interfaces].

3 - The post occupancy evaluation (POE) looks fiesssues. While life cycle

methodology is reliable, solid, and consisterdpiesn’t look at social issues and it would be
interesting if those were integrated in the clak€icanalysis. It would be also important to
integrate soft issues. The British canal officessdciated Architects are looking at costing
and resilience, trying to reconcile some of thelhasues using a systems approach, but this
is woolly, it's always vague. Another examples king from first principles is school

design, open space plans to create learning emagots. BDP created workspaces applying
the same concept. These methodologies are alfd tmeoutdoor spaces. There is a cultural
change in efficiency thinking about flexibility amésilience, (Brigit Hardy, OGC, Francis
Maud, Working without Walls).

4 - It should be holistic, buildings are powerftiustures, political. Issues should be
transferable at all scales as some of the prineigtiey the same. The problem I think is
always one of hierarchy, professionals taking déeship role, facilities management (PFI).
There is also an issue of definition of successchviraries depending on buildings and
places (how do you judge the success of a reactirapublic space). How do you judge the
performance of a place, the public realm? How dojydge longevity? The trend in the
public sector is deskilled clients, clients are mgkpoor decisions.

5 - It is about money and investment, cost andevaheate problems. Sometimes it doesn’t
take into account the value and its cost and haartcontribute.

6 - Yes, scaleability, it must do, it costs mora ¢rger scale and therefore corners are cut.
There is not enough time for designers to asssks ar assess how it will perform in the
future. We live in a virtual age, mentally, sogjaltulturally, people want change and they
want it quickly. The built environment is experesi&nd a valid long term solution is really
tricky. We are spending money and making decisiavs when we don’'t know where we
are going to be in 5 years. Built assets and itrisegire are expensive still need flexibility.
Flexibility and permanence can be conflicting, aesilience entails acceptability in
relationship to cultural values that change. Caltureaning is juxtaposed with quite arty
sculptures.

7 - They should be integrated (qualitative and ¢jtetive)

8 - Yes, it can be but you need to look at the miankhat will it add? The built environment
is always a compromise between quantitative antitgtiee, hard and soft aspects, it always
needs a balance. You can value costs and themeaarng methodologies for this purpose.
Also, | would not use the term scientific, but teidal.

9 - It is measurable, reconciling the hard and s@&asures, some of it managing fickle
perceptions.

10 - In principle yes, an assessment but thesggHlow into one another, the blurriness of
the interfaces.
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Interviewee n 8
Planner, working with local council as site manageeviously working for HCA

Major site manager in the Physical RegeneratiomTagNewham Borough Council.
Currently working on a number of large derelicesito be developed, dealing with potential
investors/developers and linking all stakehold@&svelopers, community groups, council,
etc) in order to enable and facilitate the reger@rgrocess. Previously working for the
Homes and Community Agency on some developmennseti¢gaken to completion.

1 - Sustainability has been superseded by resdiembich has been the new buzzword for a
couple of years. Now practitioners are talkingesilience, but | think these concepts are two
of a kind. It is, unintentionally, familiar in cuiemt practice and CSH and other tools are
dealing with it, although it can be rather intadgitWWe are running a competition for
temporary activities on a site that will be regeted, to trigger community engagement
through art installations, music festivals. Theya resilience agenda behind this because the
community engagement will then lead to the finaknpanent development of the area. There
is a predominant lower income community here amglihportant to tackle this in a moment
when things are changing very fast. There seembd torecovery but now the building
industry is struggling again with change.

2 - No | don’t. The Homes and Community Agencydrie promote this concept with the
London Design Guide. But the building industry s¢sichanging standards or any novelty,
fearing that it could have negative financial imggaan their investments. Standards such as
Building for Life are resisted by the private secto

3 - It is addressed through Code for Sustainablmé$ Lifetime Homes, etc. However, such
tools can become a tickbox exercise. So maybedheept of resilience needs to be
addressed at a grassroots level if it has to reagtmunities. Instead, there are conflicting
messages coming from local authorities.

4 - At all scales. But it needs to cascade dowrsistently. This can happen only if
responsibilities are taken at a top level, andearanessage is delivered. Many instruments
nationally and locally have been established taettinvestors to developing brownfields:
Enterprise Zones, Business Rate Relief, superfastidband connection, etc. But initiatives
such as LEP proposed by the Mayor of London aregyagainst the local interest. Money
streams coming from these regeneration processesdsbe reinvested locally to produce
jobs.

5 - In a world where messages and actions werdasteng resilience would not need to
change depending on scale. As thing are now, eesi changes. The building industry
agenda develops according to the context, andstreiregies are determined by the logic of
financial return. So they consider resilience delpgnon constraints.

6 - We have evidence around that it is achievatiitorical buildings are there to witness.
However, it is difficult to answer now since ontyten or more years time there will be
evidence. | have my concerns that we didn’t leamnlasson from the 50s and 60s, especially
when it comes to density and ghettoes.

7 - It can and it has been done. But it also dep@mchow much it is left to interpretation.
Professionals attaining to guidelines can deliverdydesign if they deem important to
comply, but they may not. In fact my experiencéh@ Homes and Community Agency is
that compliance to non mandatory standards raeghpéns. In the Enterprise Zone
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documents there are no guidelines or principlegttin to, and the GLA doesn’t seem to be
willing to include them. These will be detailed puit a later stage, while | wonder if they
should be included upfront.

8 - It is an interesting idea. If the scientifiqpapach effectiveness could be demonstrable and
show that benefits can be delivered, then | woeliihttely support it. There is the risk,
though, that quantitative indicators become anaterdard, another tickboxing exercise,

and another potential problem.

9 - I think it is, Although Qualitative benefits pnae harder to measure. You can measure
success through factors such as reduction of lig] jpbs created, the rate of retention of
people locally, etc. People move out once (anthéy have a better job. | see qualitative
indicators as mainly referring to sustainable comitnes: a condition for which people live,
grow, and are retained in the same area.

10 - Given the fact that we are all prone to ecardhactuation, it would make sense to
integrate resilience as an indicator in these f@eough | am not sure how it can fit with
the local agenda.

11 -They are one and the same.

Interviewee n 9
Academic working in Property, Planning and Congtauc

Professor in Property, Planning and Constructiés.an institution that teaches planning in
the built environment we are thinking about tragnthe planners of the future. Our time is
spent on developing a curriculum covering all agpet planning, the natural environment
definition of what we consider countryside.

1 - I'm not sure it is a familiar concept to plangidt is certainly familiar in the academic
field, potentially overused. In our practice itisrrently emerging, | have very rarely heard
the word used. Resilience is a buzz word, acadeari using this new term (a bit like
fashion) sustainable development has become owvkerddewever, there is a danger of
misinterpretation in that it refers to somethingnigeable to cope with external changes,
being able to bounce back to its original states itot about springing back to where you
were but going a different route, maybe that offamse than sustainability.

2 - It's what | would call one of the ingredient§o achieve resilience you would want some
longevity. OId buildings, monuments and statuegivheed constant repair are not resilient
and therefore longevity is not always positive.siRence should have positive outcomes.

3 - Nothing would be resilient without buy-in, | areit is more than participation; it is about
the next level up, community, starting from theibe@mg. At present the participatory
process is too far down the process. We use @bpktnning toolkit, Strategic
Environmental assessment. We look at economigt@maental and social aspects together
and assess whether they are pointing in the sametion. The bit where | see the difference
is social learning, an understanding and learmog fwhere you've gone, and that is shared
and built upon further progress on a differentetttyry, the experimental side, | call it
adaptive management. How you react to an unfoneseent, being proactive and factor in
social learning adaptive management.

4 - | favour the landscape scale, which is flexdme fluid enough dependant on the purpose.
A post office service would not be resilient iflidn’t factor in the countryside; we impose
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artificial boundaries and should start looking atumal boundaries, water catchment scale for
example. We should be operating at a larger sedieh distils down to a smaller scale. For
a village hall to be resilient, the wider contetxbsld be considered.

5 - Resilience is one of these umbrella terms whahbe used to a variety of scales and
objects. The danger of working at a smaller scadams missing out, you don’t recognise the
wider system. It will change, you should havedlacales without barriers.

6 - It needs to last, endure and perform well. ¥g$ong as we are happy using the term
built environment, if we look at what makes a tiesil city, we may not have cities at all, we
may want to look at the natural environment, ectesys It can exist without having a
physical form, like the internet, a metaphysicahfo There are other dimensions to take into
account, sensory and perceptual form, which casvbdooked.

7 - The starting point is a vision, a vision whistdeveloped by a range of stakeholders not a
lowest common denominator, where principles cataken from it. Yes, you've got to have

a vision, we've got to get away from the economiculs. You have a vision, then a set of
principles and having got that you need benchmiarksder to test its performance. A major
culture change is needed in the decision makingga®

8 - Mixed methods seem to work best.

9 - Resilience is as much part of the process wéldping the indicators, you can assess not
measure. Indicators are essential, both quanttatnd qualitative, and also the process of
identifying the indicators. We value what we measnstead of measuring what we value.

10 - | certainly would like to see those codes peaised, embedding the concept of
resilience, design tools to be changed.

11 - The bit | saw different is that you can golbaResilience for me is a subset of
sustainability, a strand under the umbrella ofa@nability.

Interviewee n 10
Architect and urban designer providing policy aedign advise

Architect and an Urban designer providing policyiad as well as urban design and
architectural advice in the built environment.

2 - | think resilience as a concept is not as wedwn or understood as it should be within
the field, whereas the concept of sustainabilibdseto dominate the discourse.

In my opinion, resilience in the built environmewuld allow for flexibility and adaptation
over time as environmental conditions and userirements change. In this the concept of
resilience differs from the concept of sustain&pilivhich — applied to design — is often
understood as a fixed and permanent condition.

3 - I don’t really know.

3 - Resilience is very difficult to address in filanning/ design process, because it requires
thinking beyond the brief for the project’s curréntescale. For example, a resilient building
would be able to accommodate changes of use, charfigenfiguration, changes of
technology etc.

However, flexibility would be a key feature — eighousing design this could mean
designing rooms with space standards sufficierglyegous to allow for various uses. | wrote
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a paper about the flexibility of housing in Benmich indicates how generous space
standards allow for flexibility and adaptation otiene. You can access the paper here:
http://www.architecture.com/Files/RIBAProfessionalServices/ResearchAndDevelopment/Sy
mposium/2008/DominicChurch.pdf

| try to find out as much as | can about the cohoépesilience and try to act as a facilitator
of knowledge sharing and best practice.

4 - As a concept, | have heard resilience refeiead terms of resilient urban environments
more often than | have heard reference made thergsbuildings. | think resilience as an
objective can be applied at various scales, eveugtin the design characteristics leading to
resilience may be different according to scale.

5 - I think that this would be linked to time-scal®esilience relates to the lifetime of the
thing in question. Large scale structures (e.g.idted or Metropolitan systems) tend to be
characterised by long timescales and comparatslelyer rates of change and adaptation (
e.g. decades, years, in some very rare cases parf@aphs). Hence resilience would be to do
with facilitating greater gradual adaptability hat scale over a long timescale.

Small scale structures (e.g. machinery and teclygplend to have relatively short lifetimes
and are characterised by a relatively fast pachahge. Resilience in this context would be
to do with prolonging the lifetime of the thingguestion as well as the ability to change and
adapt it.

6 - A resilient structure may outlast the physicain as envisaged by the original designer.
The Coliseum is a good example of a resilient desiyer the centuries this typology,
developed by the Romans, often played host to memy different uses. Frequently, the
physical form of the Coliseum changed over the gje@s elements were added or removed.
In some cases, the structure became nearly corypdetiesumed in the urban environment
(there is a famous case for this, | forget in whaditl. Let me know if you need help finding
the example).

7 - Possibly, although | would view these princgpées rather simple and generic rather than
highly detailed and rigid.

For example, | think that relative simplicitpuld be an advantage. Functional concepts and
systems which are comparatively simple allow fayeadaptation.

Another feature could be the choice of materidtsicture and technologyor example,
timber, stone, or brick structures could be easydiapt and modify in nearly any context,
whereas “high-tech” solutions such as glass, natdlconcrete could be more tricky to
adapt, depending on the design. It may be that lesers no longer have the know-how or the
physical means to make changes to a more completiste.

In terms of the creative visioa resilient design should be strong enough teisia bit of
knocking about. For example, together with my beotshand sister | inherited a house my
father designed and built. We had to make charg#sliecause we could no longer afford
heating it as it was. The changes we made wellg famdamental and we were very worried
that we would destroy the vision and spirit of Hzaise. In the end this did not happen, and
the atmosphere of the house seems to have gromngsirdespite the obvious changes.

8 - I think that this type of approach could becaedundant very rapidly if any of the
contextual parameters change (and there would tyenvany of these). For example, there
would be no point in working out how fuel efficiemtgas-fired heating system should be if
there is no more gas available.
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9 - I think it is very hard to measure resilienasg,it is a concept inherently about change,
much of which will be unforeseen and unpredictablewever, it might be possible to
measure the degree of similarity with certain cbinastics which have proved to be highly
resilient in the past.

10 - I don’t see resilience as such a fixed itehickvcould easily be plugged in to existing
tools or methodologies. On the other hand the vaheeviability of such tools could be
tested in terms of the extent to which they faaiiitgreater resilience.

11 - | think the difference is in the perceptionndfat the term communicates. The term
resilience suggests a condition of ongoing adalittabind permanent mutability, whereas the
term sustainability seems to suggest somethinglwisiachieved once and then relatively
static.

A sustainable design, once perfected, might nelvenge. On the other hand, a resilient
design may change very significantly over time.

Interviewee n 11
Architect with a sustainability agenda, workingomilding industry

Architect and partner of a small construction compapecialized in residential and in
sustainable construction

1 - | can associate three meanings at resilience:

- Buildings or urban physical capacity of last: basadnaterial and design quality;
- Urban system Capacity to meet system needs ingal &t
- Urban system and building capacity to meet enviremia changes.

2 - | think that nowadays is only associate atding longevity at least here in Italy;
Government and local authority aren’t planning tiban fabric with a long vision. It's
more likely they have been putting tonnes of retsbns to the “private” leaving to us the
responsibility. We are doing our best to give ahhguality product: resilient in many
aspects.

We are really glad to see that people are conceatedit what they want: client is
becoming more and more demanding. That means thayabetter environment.

3-

- By studying and analyzing environment changes;

- By studying population moving and habit/custom dem
- With an active behaviou® by educating persons;

- By studying how new materials meet the new envirenim
- By studying population moving and habit/custom dem
- By studying how new materials meet the new enviremin

4 - | think that resilient should be apply at agkrscale (urban or region scale) with
different standards since the environment is véfgrént.

5 - Environment changes in a different way so #s#lience changes differently.

6 - Resilience is a large concept. | think we havestudy more and more: we need
information, data, resources, practical experimentBut | think we have to start on
something: as far all the system chain work togetiseresilience will perform better.
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7 - 1 think Yes! First step has to be: studyingalgsing and giving principles and
guidelines for planning process. It will be imprdvey feedback corrections.

8 -We have to be more concerned to establish pedioces. But this has to be the second
step.

9 - Yes it can be measured!
Qualitative indicators:

- Type of technical solution used: is it in the guiiges the solution used? Is it the right
solution for this location and situation? (Klimause has thermal bridges guidelines)

- Thinking of problems during the design process tbatld come out during the
construction stage.

- Is there a report on habitant mitigation? It hasrbesed?

- Is that design solution come out by studying halbiteustoms? Every place and
population has different needs.

- Etc..

Quantitative indicators:

- Consumption of Kcal/mq

- Parking system (parks/inhabitant)

- Green spaces

- Children spaces

- Km of bicycle-lane

- Summer insulation standards(different from winteulation standards)
- etc

10 - Yes | do! Probably it will effect on the cuntdools.

11 - | think there is a relation because resiliegitects on sustainability as it effects on the
life cycle of an urban system or building.
Resilience is a wider concept of the sustainability
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Building envelope

Necessary conditions

Market Forces

Market logics determine occupancy tenure and
building lifetime through market values

Policy Reform

Mandatory standards for building fabric are
tighter

New Sustainability Paradigm

Mandatory standards for building fabric
are very tight

Fortress World/Haves

The rich demand a high building
standard

Fortress World/Have-nots

The poor occupies low market
value properties

? Basic maintenance for building components is
usually provided. However, building stock with
low insulation may be depreciated in a future
where high building specs result in added
commercial value

X Basic maintenance for building
components is usually provided. However,
building stock with low insulation may be
substituted because of tighter building
standards

X Maintenance is regularly provided.
However building stock not complying
with tight energy efficiency requirements
is upgraded or substituted

X Maintenance is provided by the
rich. However, building stock built
with poor specs may be left to the
poor

? The poor can provide only
limited maintenance

V There are no mandatory standards for buildings

X Mandatory standards for building fabric
are tighter

X Mandatory standards for building fabric
are very tight

V There are no mandatory
standards for buildings

V There are no mandatory
standards for buildings

X Low environmental awareness may result in
low energy savings regardless of the level of
insulation

V Incentives and metering lead to positive
results although environmental awareness is
still low

V Collective shift to environmental
awareness leads to responsible behaviour

X Low environmental awareness
may result in low energy savings
regardless of the level of insulation

V' Responsible behaviour dictated
by necessity

? Basic maintenance for building components is
usually provided. (However, building stock with
low insulation may be depreciated in a future
where high building specs result in added
commercial value))

X Basic maintenance for building
components is usually provided. (However,
building stock with low insulation may be
substituted because of tighter building
standards)

X Maintenance is regularly provided.
However building stock not complying
with tight energy efficiency requirements
is upgraded or substituted

? Maintenance is provided by the
rich. However, building stock built
with standard specs may be left to
the poor

? The poor can provide only
limited maintenance

VThere are no mandatory standards for buildings

X Mandatory standards for building fabric
are tighter

X Mandatory standards for building fabric
are very tight

V There are no mandatory
standards for buildings

V There are no mandatory
standards for buildings

X Low environmental awareness may result in
low energy savings regardless of the level of
insulation

Vincentives and metering lead to positive
results although environmental awareness is
still low

V Collective shift to environmental
awareness leads to responsible behaviour

X Low environmental awareness
may result in low energy savings
regardless of the level of insulation

V' Responsible behaviour dictated
by necessity

? Basic maintenance for building components is
usually provided. However, if high insulation relies
also on mechanical ventilation, its maintenance
may be neglected by those who can’t afford it

V Maintenance is usually provided because
of incentives and tight regulation on energy
use

V Maintenance is regularly provided.
However building stock not complying
with tight energy efficiency requirements
is upgraded or substitute

V Maintenance is provided by the
rich

?

¥ The poor can provide only
limited maintenance. Mechanical
ventilation would not be repaired
when necessary

V There are no mandatory standards for buildings

V' Compatible with mandatory standards

? Maybe compatible with mandatory
standards

V There are no mandatory
standards for buildings

V There are no mandatory
standards for buildings

X Low environmental awareness may result in
low energy savings regardless of the level of
insulation

V Incentives and metering lead to positive
results although environmental awareness is
still low

V Collective shift to environmental
awareness leads to responsible behaviour

X Low environmental awareness
may result in low energy savings
regardless of the level of insulation

V' Responsible behaviour dictated
by necessity

Basic maintenance of some BR 2000

building components

Legislation

User behaviour
CSH
level 3
CSH
level 4
CSH
level 5+6

? Basic maintenance for building components is
usually provided. However, if high insulation relies
also on mechanical ventilation, its maintenance
may be neglected by those who can’t afford it.

V Maintenance is usually provided because
of incentives and tight regulation on energy
us

V Maintenance is regularly provided.

v Building stock with good
specifications and a high levels of
insulation is usually retained and
valued

? The poor can provide only
limited maintenance. Mechanical
ventilation would not be repaired
when necessary

V There are no mandatory standards for buildings

V' Exceeding mandatory standards

Vv Compatible with mandatory standards

V There are no mandatory
standards for buildings

V There are no mandatory
standards for buildings

X Low environmental awareness may result in

low energy savings regardless of the level of
insulation

V Incentives and metering lead to positive
results although environmental awareness is
still low

V Collective shift to environmental
awareness leads to responsible behaviour

X' Low environmental awareness

may result in low energy savings
regardless of the level of insulation

V' Responsible behaviour dictated
by necessity




Sun access Metrics Market Forces Policy Reform New Sustainability Paradigm Fortress World/Haves Fortress World/Have-nots

Necessary conditions WPSH Sun access is protected only if it result in added To an extent solar access is protected Solar access is considered of high Sun access is considered important Provision of sun access is not a
value to properties through planning policy importance for any energy efficiency as it provides amenity priority for the poor

strategy
Overshadowing 5% ? Sun access is protected only if it result in added X Protection of minimum levels of sun X' Protection to sun access is provided X' Protection to sun access is X No protection against
value to properties access is provided through planning policies. through planning policies. However, this guaranteed within enclaves as it overshadowing provided
However, this degree of sun access may be degree of sun access is considered provides a pleasant environment.
considered too low insufficient This level of sun access may be too
low.

Z\alar;:tei;sp::s(sl)f solar gain refies N/A No substantial solar gains come with this N/A No substantial solar gains come with N/A No substantial solar gains come N/A No substantial solar gains N/A No substantial solar gains
minimum level of sun access. Thus no particular this minimum level of sun access. Thus no with this minimum level of sun access. come with this minimum level of come with this minimum level of
maintenance is required particular maintenance is required Thus no particular maintenance is required sun access. Thus no particular sun access. Thus no particular

maintenance is required maintenance is required

User behaviour N/A No substantial solar gains come with this N/A No substantial solar gains come with N/A No substantial solar gains come N/A No substantial solar gains N/A No substantial solar gains
minimum level of sun access. Thus no responsible this minimum level of sun access. Thus no with this minimum level of sun access. come with this minimum level of come with this minimum level of
behaviour is required responsible behaviour is required Thus no responsible behaviour is required sun access. Thus no responsible sun access. Thus no responsible

behaviour is required behaviour is required
20% ? Sun access is protected only if it result in added V Protection of minimum levels of sun ? Protection to sun access is provided V Protection to sun access is X No protection against
value to properties access is provided through planning policies through planning policies. However, this guaranteed within enclaves as it overshadowing provided
degree of sun access is considered provides a pleasant environment
insufficient
N/A No need to rely on mechanical ventilation N/A No need to rely on mechanical N/A No need to rely on mechanical N/A No need to rely on N/A No need to rely on
since solar gains would be limited ventilation since solar gains would be limited ventilation since solar gains would be mechanical ventilation since solar mechanical ventilation since solar
limited gains would be limited gains would be limited
N/A No need to rely on user behaviour since N/A No need to rely on user behaviour N/A No need to rely on user behaviour N/A No need to rely on user N/A No need to rely on user
solar gains would be limited since solar gains would be limited since solar gains would be limited behaviour since solar gains would behaviour since solar gains would
be limited be limited
30% X' Protection of sun access is given only to attain ? Protection of good levels of sun access is V Protection to sun access is provided V sun access is protected within X No protection against
amenity of the place, and add value to properties. provided when possible, as there is a tension through planning policies. enclaves, as it is considered overshadowing provided
This level would exceed such an objective. between high densities required in planning important to the quality of the
policies place
? Maintenance is provided only by those who can V There are incentives in place to help with V There are incentives in place to help VMaintenance is provided within X Very little maintenance is
afford it maintenance with maintenance enclaves provided
X Behaviour not informed by environmental VEnergy consumption is reduced compared V Users are informed and behave X Behaviour not informed by V Users may behave responsibly
awareness may result in low energy savings to current levels because of technology responsibly environmental awareness resulting because of necessity
improvements and regulation for energy in low energy savings
efficiency
50% X Protection of sun access is given only to attain X Protection of high levels of sun access may ? Protection of high levels of sun access is VSun access is protected within X No protection against

amenity of places, and add value to properties.
This level would exceed such an objective

not be provided as it would entail lower
densities

provided when possible

enclaves, as it is considered
important to the quality of the
place

overshadowing provided

?

¢ Maintenance is provided only by those who can
afford it

V There are incentives in place to help with
maintenance

V There are incentives in place to help
with maintenance

V Maintenance is provided within
enclaves

X Very little maintenance is
provided

X Behaviour not informed by environmental
awareness may result in low energy savings

V' Energy consumption is reduced compared
to current levels because of technology
improvements and regulation for energy
efficiency

V information is provided to facilitate
behavioural change

X Behaviour not informed by
environmental awareness resulting
in low energy savings

V Users may behave responsibly
because of necessity




Market Forces

Right to light is protected only if it result in added
value to properties

Policy Reform

Right to light is protected through planning
policy, although market logics lead to
development reducing very high levels of
light penetration to existing buildings

New Sustainability Paradigm

Right to light is protected although urban
densities required could result in some
flexibility towards developments that may
slightly reduce light penetration to existing
buildings

Fortress World/Haves

Natural light penetration is
considered important (and it is
protected) as it provides amenity

Fortress World/Have-nots

Natural light penetration is not a
priority for the poor

? Right to light is protected only if it results in
added value to properties.

Properties with low levels of natural light that are
kept on the market for low-income groups.

X Planning policies protect light to light.
However, building stock with low light
penetration may be demolished

X Planning policies protect light to light
However, building stock with low light
penetration will be demolished

X Right to light is guaranteed
within enclaves. However
properties with poor natural light
are demolished

X No protection against
overshadowing provided.
Nevertheless, properties with poor
natural light are normally occupied
but the low-income groups because
of necessity

N/A No need to rely on user behaviour since
low levels of natural light penetration require high
use of artificial light

N/A No need to rely on user behaviour
since low levels of natural light penetration
require high use of artificial light

N/A No need to rely on user behaviour
since low levels of natural light
penetration require high use of artificial
light

N/A No need to rely on user
behaviour since low levels of
natural light penetration require
high use of artificial light

N/A Artificial light use is reduced
because of necessity

? Right to light is protected only if it result in

added value to properties

Vv Planning policies protect light to light.

? Planning policies protect light to light
However, this level of light penetration
may still be considered insufficient

Vv Right to light is guaranteed
within enclaves.

X No protection against
overshadowing provided.

X Because of poor awareness of environmental
issues people continue to use artificial light even if
not strictly needed

?

£ Information is provided to facilitate
behavioural change. However, there is a
general resistance to change

V Users are informed and behave
responsibly

X Because of poor awareness of
environmental issues people
continue to use artificial light even
if not strictly needed

V Artificial light use is reduced
because of necessity

X Right of light is given only to attain amenity of
the place, and add value to properties. However,
this level of penetration would exceed the
objective of providing good quality living spaces

? Planning policies protect light to light.

However, market logics impose a flexible
approach towards very tight standards, and
very high levels of light penetration may be
reduced by new developments

V Protection of right to light is provided
through planning policies.

Vv Right to light is guaranteed
within enclaves.

X o protection against
overshadowing provided.

X Because of poor awareness of environmental
issues people continue to use artificial light even if
not strictly needed

Vv Energy consumption is reduced compared
to current levels because of technology
improvements and regulation for energy
efficiency

V Users are informed and behave
responsibly

X Because of poor awareness of
environmental issues people
continue to use artificial light even
if not strictly needed

V Artificial light use is reduced
because of necessity

Daylighting Metrics
Necessary conditions Vertical Sky
Component
Overshadowing >27%
User behaviour
27%
<27% >40%
40%

X Right of light is given only to attain amenity of
the place, and add value to properties. However,
this level of penetration would exceed the
objective of providing good quality living spaces

X Planning policies protect light to light to
an extent. However, market logics impose a
flexible approach towards very tight
standards, and high levels of light
penetration may be reduced by new
developments

? Protection of right to light is provided
through planning policies. However there
may be tension between highest levels of
light penetration and building densities
required

Vv Right to light is guaranteed
within enclaves.

X no protection against
overshadowing provided.

X Because of poor awareness of environmental
issues people continue to use artificial light even if
not strictly needed

Vv Energy consumption is reduced compared
to current levels because of technology
improvements and regulation for energy
efficiency

V Users are informed and behave
responsibly

X Because of poor awareness of
environmental issues people
continue to use artificial light even
if not strictly needed

V Artificial light use is reduced
because of necessity




On-site renewable production Metrics
Necessary conditions

Percent of on-

Market Forces

Strong reliance of technological progress for

Policy Reform

Policy imposes high energy efficiency and

New Sustainability Paradigm

Shift of values results in low energy use

Fortress World/Haves

The rich lives in enclaves that

Fortress World/Have-nots

The majority cannot afford

site energy energy savings stimulates through incentives responsible necessitate a degree of self- maintaining equipment for on-site
demand behaviour sufficiency production
i . 9
Z;::z::::f and components 0% N/A However, building stock is valued for its N/A Planning policies make a quota of N/A In planning policies a high quota N/A However, in a world of N/A However, the poor could
appearance and construction quality. On-site on-site renewable production mandatory. of on-site renewable production is constant social unrest, self- not afford maintenance and
renewable is not a necessary requirement Building stock that does not conform to mandatory. Building stock that does not sufficiency in resources is viewed as components’ replacement
regulation is upgraded or demolished conform to regulation is upgraded or necessary. Thus, on site production
demolished is valued by the rich
Legislation N/A No mandatory standards provided X Planning policies make a quota of on-site Xa high quota of on-site renewable N/A No mandatory standards N/A No mandatory standards
renewable production mandatory. production is mandatory. provided provided
User behaviour N/A Energy use increases N/A Energy consumption is reduced N/A Energy use goes down reflecting a N/A Energy use increases N/A Energy use decreases by
compared to current levels because of changed attitude towards energy use slightly necessity
technology improvements and regulation for
energy efficiency
10% X Maintenance and components’ replacement is V Incentives are in place to facilitate X Maintenance is regularly carried out. V Maintenance is regularly carried X he poor cannot afford
implemented only from those who can afford it. maintenance and components’ replacement However, as in planning policies a high out maintenance and components’
Single ownership (versus community generation quota of on-site renewable production is replacement
units) are preferred as this reflects and mandatory, building stock that does not
individualistic vision of society. This makes it more conform to regulation is upgraded or
difficult to invest on renewable. demolished
X No mandatory standards provided. However V' Planning policies make a quota of on-site Xa high quota of on-site renewable V No mandatory standards X No mandatory standards
unregulated development overshadows many renewable production mandatory. production is mandatory. provided provided. However unregulated
roofs development overshadows many
roofs
X Energy use from centralised generation systems V' Energy consumption is reduced compared Vv Energy use goes down reflecting a X Energy use increases slightly V' Energy use decreases by
increases in spite of renewable generation to current levels because of technology changed attitude towards energy use necessity
improvements and regulation for energy
efficiency
15%

X Maintenance and components’ replacement is
implemented only from those who can afford it.
Single ownership (versus community generation
units) are preferred as this reflects and
individualistic vision of society. It is unlikely that
high investments for such a level of generation
can be supported

?

£ Planning policies make a quota of on-site
renewable production mandatory. Incentives
are in place to facilitate maintenance and
components’ replacement. However this
percentage may be above mandatory
requirements

? Maintenance is regularly carried out.
However, as in planning policies a high
quota of on-site renewable production is
mandatory, building stock that does not
conform to regulation is upgraded or
demolished. Community ownership
facilitates the independent management
of units

V Maintenance is regularly carried
out

X the poor cannot afford
maintenance and components’
replacement

X No mandatory standards provided. However
unregulated development overshadows many
roofs

?

¢ Planning policies make a quota of on-site
renewable production mandatory, although
this percentage may be above mandatory
requirements

Xa high quota of on-site renewable
production is mandatory.

V No mandatory standards
provided

X No mandatory standards
provided. However unregulated
development overshadows many
roofs




X Energy use from centralised generation
systems increases in spite of renewable
generation

v Energy consumption is reduced compared
to current levels because of technology
improvements and regulation for energy
efficiency

Vv Energy use goes down reflecting a
changed attitude towards energy use

X Energy use increases slightly

V' Energy use decreases by
necessity

20%

X Maintenance and components’ replacement is
implemented only from those who can afford it.
Single ownership (versus community generation
units) are preferred as this reflects and
individualistic vision of society. It is unlikely that
high investments for such a level of generation
can be supported

X Planning policies make a quota of on-site
renewable production mandatory. Incentives
are in place to facilitate maintenance and
components’ replacement. However this
percentage may be above mandatory
requirements. Also urban densities
recommended may conflict with large roofs
surface covered with PV panels.

V Maintenance is regularly carried out.

V Maintenance is regularly carried
out

X The poor cannot afford
maintenance and components’
replacement

X No mandatory standards provided. However

unregulated development overshadows many
roofs

X Planning policies make a quota of on-site
renewable production mandatory, although
this percentage may be above mandatory
requirements

Va high quota of on-site renewable
production is mandatory.

V No mandatory standards
provided

XnNo mandatory standards
provided. However unregulated
development overshadows many
roofs

X Energy use from centralised generation
systems increases in spite of renewable
generation

V' Energy consumption is reduced compared
to current levels because of technology
improvements and regulation for energy
efficiency

Vv Energy use goes down reflecting a
changed attitude towards energy use

X Energy use increases slightly

V' Energy use decreases by
necessity
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