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ABSTRACT

One of the significant tools in conservation is adaptive reuse, which allows the
obsolete heritage buildings (HB) to be sustained for new generations. In addition to
the already accepted positive contribution of reusing existing buildings to
sustainability, a current debate is to propose effective strategies to accomplish green
certification of heritage buildings, for both environmental sustainability, and cultural
sustainability. In order to make the adaptation of heritage buildings more ecologically
sustainable, environmental rating systems propose precise criteria for evaluating the

various aspects of a building’s environmental impact, including heritage value.

This study examines the effective factors of sustainability concept in conservation of
architectural heritage through an examination of different adaptive reuse models and
environmental rating systems developed worldwide, where both are related with
architectural heritage. Thus, the aim is to prepare a framework that can provide the
integration between adaptive reuse of HB and environmental rating systems
considering HB. Within this approach, the aim of this research is to enlighten the
ecologically sustainable ways of conserving heritage buildings for future generations.
In order to reach comprehensive results, qualitative data have been collected by
literature survey through grounded theory method. In the following step, the content
analysis method as a qualitative research method has been used to extract related
criteria and sub-criteria from existing systems and models. The gathered data have
been examined in detail, in order to extract criteria and sub-criteria which have been
illustrated via related tables and figures. In order to find their effective weights, this

quantitative method has been applied through Microsoft Excel© software. These



criteria and sub-criteria have been used to develop a holistic framework which is a
combination of both qualitative and quantitative strategies. The Prerequisite Criteria
Schema (PCS) provides a tool to be used by conservators for the examination of the
prerequisite criteria for achieving ecologically certified adaptive reuse projects for
heritage buildings. Selected worldwide HB examples, which consider ecologically
sustainable approaches, have been examined during the development stage of the
framework. ‘Bogazic¢i University Tarsus-Gozlilkule Excavations Research Centre’,

with LEED Gold certificate, has been selected for testing and verifying the PSC tool.

Keywords: heritage building, adaptive reuse model, environmental rating system,

cultural sustainability, ecological sustainability.



0z

Korumadaki 6nemli araclardan biri, islevini yitirmis miras binalarmm (MB) yeni
nesiller i¢in siirdiiriilmesini saglayan yeniden kullanima adaptasyondur. Mevcut
binalarin yeniden kullamima adaptasyonunun siirdiiriilebilirlige halihazirda kabul
edilmis olumlu katkisina ek olarak, giincel tartigma; hem kiiltiirel stirdiiriilebilirlige
hem de gevresel siirdiiriilebilirlige yonelik yesil sertifikasyonun tarihi binalarda
gerceklestirilmesi igin etkili stratejiler onermektir. Miras binalarinin adaptasyonunu
ekolojik olarak daha surdurulebilir hale getirmek icin g¢evresel degerlendirme
sistemleri, miras degeri de dahil olmak {izere bir binanin ¢esitli 6zelliklerini ¢evresel

etki acisindan degerlendirmek i¢in kesin kriterler 6nermektedir.

Bu ¢alisma, mimari mirasin korunmasinda siirdiiriilebilirlik kavraminda etkili olan
etkenleri, mimari mirasa yonelik diinya ¢apinda gelistirilen farkli yeniden kullanima
uyarlama modellerinin ve mimari miras1 dikkate alan c¢evresel degerlendirme
sistemlerinin degerlendirilmesi yoluyla incelemektedir. Bu nedenle amag¢, MB'nin
yeniden kullanima uyarlanmasi ile MB’n1 dikkate alan cevresel degerlendirme
sistemleri arasinda biitiinlesme saglayabilecek bir c¢ergeve hazirlamaktir. Bu
yaklagimla, bu aragtirmanin amaci gelecek nesiller i¢in miras binalarin1 korumanin
ekolojik olarak surdurlebilir yollarini agikliga kavusturmaktir. Kapsamli sonuglara
ulagmak i¢in, temellendirilmis kuram yontemiyle yiiriitiilen literatiir aragtirmasi ile
nicel veriler toplanmistir. Sonraki adimda nitel bir arastirma yontemi olan igerik
¢oziimlemesi yontemi kullanilarak, mevcut sistemlerden ve modellerden ilgili
kriterler ile alt kriterler ¢ikarilmistir. Toplanan veriler ayrintili olarak incelenmis ve

ilgili tablolar ve rakamlar ile gosterilen kriterler ve alt kriterler ¢ikarilmustir. Etkin



agirliklart bulmak i¢in bu nitel yontem Microsoft Excel© yazilimui ile uygulanmistir.
Bu kriterler ve alt kriterler, her iki stratejinin bir kombinasyonu olan buttncul bir
cerceve gelistirmek icin kullanilmustir. Onerilen On Kosul Kriterleri Semast (PCS),
miras binalar1 i¢in ekolojik olarak sertifikalandirilmis yeniden kullanima uyarlama
projelerine yonelik 6n kosul kriterlerinin incelenmesi i¢in korumacilar tarafindan
kullanilacak bir ara¢ saglamaktadir. Ekolojik olarak siirdiiriilebilir yaklagimlar
dikkate alarak gilinlimiize adapte edilmis MB Ornekleri, ¢ergcevenin gelistirme
asamasinda incelenmistir. PCS aracinin test edilmesi ve dogrulanmasi igin LEED
Gold sertifikas1 olan Bogazigi Universitesi Tarsus-Gozlikkule Kazilar1 Arastirma

Merkezi Bogazigi secilmistir.

Anahtar Kelimeler: miras binalari, yeniden kullanima adaptasyon modeli, ¢evresel

degerlendirme sistemi, kiiltiirel stirdiiriilebilirlik, ekolojik stirdiiriilebilirlik.
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Chapter 1

INTRODUCTION

This chapter is about a comprehensive background collection in order to clarify the
purpose and objective of the research which is the integration of both cultural and
environmental sustainability on heritage buildings. In this manner, a theoretical
background of the cultural heritage, adaptive reuse concept, the innovation of cultral
sustainability and its relation to environmental sustainability have been investigated.
Therefore, based on the aim and scope and suitable method selection, the thesis
structure has been evolved in order to provide a platform to create a unique alignment
schema for certified adaptation of heritage buildings for improving cultural and

ecological sustainability of HB.
1.1 Theoretical background

As for the importance of this research which is the examination of both cultural and
ecological sustainability features for HB for fulfilling a gap in the scientific
knowledge, the following paragraphs have been provided to express the vital role of
green conservation through the history and how this study has responded to the gap

by proposing the particular framework.

Cultural heritage depicts lifestyles that have shaped societies as time passed and were
transferred from ancestors to descendants by practical customs (ICOMQOS, 2000,
Dogan, 2019). Historic buildings have several values such as: documentary,

architectural, economic, historic, aesthetic, political, symbolic or spiritual and social,



but the most effective factor is emotional which refers to the continuity and cultural
identity of our heritage (Tam et al., 2016; Feilden, 2007; Rahman, 2013). Conserving
immovable heritage, such as preservation or restoration of architectural sites, needs
close attention because of the congenital nature of cultural heritage as a system
(Blundo et al., 2018). Heritage conservation is creating a memory collection which
delivers the belonging and continuity sense and aids to express our cultural identity,
as well as raising respect for human creativity and cultural diversity in communities

and groups (UNESCO, 2003; Feilden 2007; Rahman, 2013; Tam et al., 2016).

Recently, many buildings are encountered with various threats including earthquake,
widening roads, global climate changes, increase of land-value, etc. and the problem
appears with the lack of financial issue for improvement. This phenomena have impact
also on heritage buildings and community which directs the result through demolition

or abandonment of buildings (Langston et al., 2008; Goded et al., 2017).

Rather than climate changes, global economy, information society and international
exchange have grown rapidly since 1999 and sustainable development gradually has

been compromised due to the deterioration of the global environment (Hegazy, 2015).

More efficiently, rather than removing raw materials throughout deconstruction,
demolishing process and applying them for new proposes, is to keep the fabric and
building structure and change the usage which has been mentioned as adaptive reuse.
The new life injected into existing heritage building helps to conserve immovable
cultural heritage which is completing together with social and environmental
concerns. (Chusid, 1993.; Langston et al., 2008). Figure 1 explains the difference
between paradigms of heritage according to Ashworth (2011).
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FOCUS PARADIGM
PRESERVATION  CONSERVATION HERITAGE
GOAL . Object . Ensemble Message
JUSTIFICATION Keep Adapiive reuse Use
TIME Vitlue Vitlue! Reuse Uitiliry
CRITERIA . Past . Past/ Present Present! Future
PAST Intrinsic Preserve Extrinsic
FOCus Real Given Imagined
AUTHENTICITY | Ohject Compromise Ixperience
CHANGE Immutable Adaptable Flexible
ACTORS Experts Policy markers Users

Figure 1: Difference between paradigms (Ashworth, 2011; p: 13).

On the other hand, as far as the planet is getting harm from climatic changes, it raises
the awareness of policy-makers and scientists to struggle with this problem for
anthropic activities. Regarding to this issue, the concepts of sustainability and
sustainable development have spread their discussion into public (Bernardi, et al.,

2017).

Shetabi (2015) expressed that, in the development strategies of UNESCO (2013),
culture is considered as significant as the concepts of justice, human rights, and
sustainability. As a symbol of cultural identity, cultural heritage needs to be sustained
for future generations. Heritage has evolved in time to contribute to environmental
sustainability, as can be seen in conventional knowledge and pragmatic design

solutions.

Recent debates have been concerned with the potential of heritage conservation to
help the environmental sustainability by reducing the energy associated with
constructing new buildings. In 2015, the World Heritage Committee started to use a
policy that integrated a sustainable development viewpoint into the procedures

concerning world heritage (UNESCO, 2013). Recently, cultural issues have been



integrated into the goals and as the forth pillar of sustainable development has been

shown in (Figure 2, and Figure 3).

SOCIAL

DIMENSION

ECONOMIC
DIMENSION

Figure 2: Four Pillar of sustainability (Jon Hawkes integrates four intertwined
dimensions (Hawkes. 2001, p:11).

Social sustainability has the ability to provide high life quality by producing liveable
and healthy communities based on democracy, connectivity, diversity and equity as it

is mentioned in Western Australia Council of Social Services (2005).

A successful capital preservation in long-term is achieved through providing
beneficial and responsible balance for existing resources which are approaching this
successfulness via considering economic suitability as the optimal factor (Berardi,
2015). Bernardi, et al. (2017) stated that economic sustainability addresses the actual

economic effect that exists on its economic environment.

In later studies (Hawkes. 2001; Ayalp and Bozdayi, 2013; Blagojevié, and Tufegdzic,
2016, x; y; z; Dunn, 2016) culture is integrated into social pillar and mentioned as

social / cultural sustainability as illustrated in (Figure 3).



Rating systems .
(Ecological
sustainability)

Adaptive Reuse
Models

. (Socio-cultural

sustainability)

Heritage Tourism
. (Economic
*.. sustainability)

Figure 3: Farjami and Turker 2020, adapted from Triple bottom line of sustainability
(TBL) (Dunn, 2016, p:1)

The approach in this study is according to (Figure 2 and Figure 3) which contains
three main sustainability pillars such as economic, environmental, socio-cultural and
the recent recognized pillar as cultural sustainability. The last description to complete
TBL triad is environmental sustainability (Bernardi, et al. 2017) which is defined as
the ability of protecting the “natural capital” and the using of natural resources

without over using of their renewable capacity (Berardi, 2015).

According to sustainability dimensions of TBL framework, numerous types of rating
systems have been improved in current market in line with sustainability pillars for
evaluating the building environmental performance as a comprehensive method

(Goodland, 2005;Bernardi, et al., 2017; Berardi, 2015).

Environmental rating systems can cover different fields as community projects,
infrastructures and urban-scale projects. This system has been designed to support

project management in order to make projects in more sustainable way by introducing



frameworks with their criteria precisely to achieve different aspects of building’s
environmental effects. Rating systems are proposed to measure the building
performances in harmonized and consistent manner towards pre-stablished criteria,
factors, standards and guidelines. Continually, the sustainable development interest is
rising up worldwide as several rating systems have been established recently with their
own fields of applicability and peculiarities. The greatest important factor in creating
rating systems is the scoring method for environmental sustainability assessment
which has been done according to four major component as social, economic, cultural

and environmental (Goodland, 2005; Podvezko, 2011; Awadh, 2017; UN, 2005).

As Fenner and Ryce, (2007), UN, (2005), Awadh, (2017), mentioned, Sustainability
Rating Systems (SRSs) have three different stages:

(1) Classification: Environmental variation prospects determine the impact
categorization based on outputs and inputs,

(2) Characterization: classify the effects of each output and input with their category
relations,

(3) Valuation: comparing a category’s weight with other categories.

Based on Paola Boarin et al (2014, p:1), The identification of historical worth must be
a component of a long-term construction process aimed at preserving and improving
all prior manifestations, with the ultimate goal of identifying, enhancing, and

transmitting cultural heritage to future generations.

This dissertation will investigate various environmental rating systems related to the
common criteria of discussion according to the four sustainable development pillars.
Rating systems such as BREEAM®, LEED©, GBRS®©s, STh® tools, etc. have been
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evaluated, in parallel with assessing adaptive reuse models such as ARP, Adapt-star,
HBIM, etc. Furthermore, a new rating system which has been discussed by Boarin et
al., (2014) as ‘GBC Historic Building™" in Italy, is going to be evaluated regarding
their considerations to increasing sustainability level without compromising the

cultural value and provide a new topic as “Historic Value”.

Natural friendly decisions in adaptive reuse projects of these heritage buildings is as
important as sustainable development strategies for the new buildings. According to
Donnell, (2004); Pivo and McNamara, (2005); Conejos, et al. (2016) ,there are limited
supports from landlords and commercial marketplaces in updating life quality to

sustainability standards (Table 1).

Table 1: This table defines different levels of sustainability and the relation of
keywords adapted from Cantell (2005)

Environmental | Social | Cultural | Economical I
Survival Sustainability
Protection of life | Capacity to solve | Supportive Subsistence Global
support systems | serious problems | public plans and

program @
Prevention of
species Strong cultural Local
extinction organization

Cultural spaces

and facilities
Maintaining quality of life
Maintenance of | Maintenance of | Maintenance of | Maintenance of Global
decent decent social decent cultural decent standard
environmental quality quality of living @
quality (community life) | (community life)

Local
Improving quality of life
Improving Improving social | Improving Improving Global
Environmental quality cultural quality standard of living
quality @
Local

As it has been identified in Table 1, sustainability pillars in different manners such as:

survival, maintaining and improving the life quality have been summarized in global
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and local area which expresses the idea of integrating sustainability factors via
adaptive reuse of historic buildings. Hence, Adaptive reuse as sustainability factor of
conservation, attempt to raise up the life quality through improving social, cultural
and the living standards, in addition to maintenance, supportive systems and

environmental quality via environmental rating systems.

In contemporary concept of building conservation, imperative practicing in reuse
process has been done on various sustainability aspects (Blagojevi¢ & Tufegdzié,
2016). Heritage buildings can find new, mixed, or extended uses by logical conversion
processes, increasing their values and enhancing their cultural significance
(Declaration, 2018). Adaptive reuse of cultural heritage, as a significance of
conservation, expresses the rehabilitation, redevelopment, and retrofit of HB that
reveals the changing community needs (Foster, 2020). By considering local needs and
enhancing and conserving built heritage value, a broad range towards sustainable

development has been enlightened (Faro, 2019).

“In more recent times, communities have preserved old buildings and neighbourhoods
out of a desire to retain their historical, social and aesthetic cultural contribution”
(Kerr, 2004, p: 17 cited in Conejos et al., 2014, p:7; UNESCO, 2009). The
conservation concept is aligned with the United Nation’s (UN, 2030); agenda for
sustainable development (UNESCO 2015), and defined the means by which world
heritage can help the three key aspects of sustainable development contains social
development, inclusive economic development, and environmental sustainability

(Siebrandt, 2017).



Through redesign and renovations, architects are able to dramatically decrease energy
consumption, improve indoor temperature conditioning, and at the same time,
maintain the heritage value of such buildings (Martinez-Molina, 2016;Foster, 2020).
The Burra Charter states that maintaining these buildings has to be a priority and it
must be recognizable from repair because maintenance contains restoration or
reconstruction, (Truscott & Young, 2000). Furthermore, cultural heritage and
architectural features in existing buildings help sustainable development and therefore

require consideration (Roders, 2011).

Adaptive reuse refers to upgrading buildings for new functions. For instance, by
taking control of the embedded energy via adaptive reuse and upgrading old buildings
in terms of environmental friendliness, passive heating and cooling, harnessing of
natural light, improving water infrastructure for efficiency and improving energy

efficiency are achieved (Siebrandt, 2017).

Adaptive reuse is sustainable if the energy enhancement can offer comfort for users
besides preserving structural integrity throughout adaptation project of historic
buildings. This varieties from integrity and authenticity conservation, within lowest
reversibility and intervention as ‘cultural sustainability’ aspect, resource efficiency

and energy as ‘ecological sustainability’ (Blagojevi¢ & Tufegdzi¢, 2016).

Environmental point of view, building strengthening and retrofitting especially for
historic buildings are mostly expensive and significant quantity and variety of
materials are required, but several strategies can be applied to reach the ideal balance
between initial investment for saving energy cost, and decreasing the environmental
effects during building life-cycle (LC). Adaptive reuse can significantly reduce entire
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waste, life-cycle cost and increase the functionality of historic buildings (Blagojevi¢

and Tufegdzi¢.2016; Rodrigues and Freire, 2017).

Adaptive reuse of heritage buildings is also defined as renovating or rehabilitating for
new uses with three levels of changes:

* no significant changes in cultural fabric,

* minimal impact changes and

= changes that are reversible (Latham et al.,1999; ICOMOQOS, 2000).

Regarding to the importance of adaptive reuse of HB became a spot point attention in
US, Europe and worldwide. A expansive number of historic buildings and sites were
getting to be the major objective within the renewal and recreation of ancient towns
(Misirlisoy and Giinge, 2021). Additionally, refurbishment or renovation are
accompanying to adaptive reuse in order to increase the achieved earning potential

when the building life cycle ends (Conejos et al., 2014).

Architectural heritage development contains adaptive reuse or renovation of historic
buildings and its successfulness is distinguished in terms of features such as
architectural and promoting approach, public policy recommendations and effective
citizen involvement, architectural and marketing approach and building type
(Lehmann, 2012). Lehmann (2012) recommends to offer a better solution package for
upgrading historic buildings efficiently, and he states that there is a need to
concentrate on decreasing amount of new materials, transport, reduce pollution,

consumption and resources, (Bullen, 2007; Prihatmanti and Susan, 2017).
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Adaptation has been considered as significant approach to develop the sustainability
of historic buildings and it is upgrading the performance which has been identified as
vital effect on built environment. Adapting the historic building to contemporary
needs or converting the historic building into new uses rather than demolishing, is one
of the stakeholders and conservator interest reasons. The understanding of heritage
status should be defined by developers and the sympathetic tracking through giving
new functions to the building. Another important feature of adaptive reuse is self-
defeating in order to protect heritage building’s value which shows the successfulness
of adaptive reuse projects and respects to the retain heritage building implications for

additional layers to be preserved for future (Robles, 2010).

Although, in adaptive reuse procedure, the needs of applying new materials for
conversion or adding new elements are certain, the aforementioned needs can be
prepared In addition, all modifications to the heritage building (HB) need to be made
by considering the decision taken based on level of interventions and the adaptation
stages. By improving the sustainability and efficiency of the historical building in
terms of the environment and energy, cultural heritage is expected to sustain its unique

nature and arrangement (Castaldo et al, 2017).
1.2 Problem definition and research questions

As Robles (2010) describes, the involvement of professionals in finding the suitable
conservation criteria for heritage buildings remained quite undefined. Additionally,
based on heritage building characteristics which contribute to social and cultural
context in different regions, the adaptive reuse and rehabilitation methods require
appropriate experts to keep the heritage values of the buildings according to their new

function, space quality and environmental sustainability issues (Turan 2017).
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Lately, as the human beings’ demand for sustainable developments increase, and
therefore nature friendly approaches gained importance, environmental friendly issues
became one of the most significant concerns throughout the world. There are different
kind of challenges such as balance between social cultural sustainability, economic
sustainability issues, and change in global climate, limited energy sources and etc.

which makes the major problems in 21st century.

There are insufficient activities and achievements due to the concept of nature
friendliness in the existing studies on adaptive reuse of HB. Regarding the previous
research on adaptive reuse, the complex part of the study is the absence of guidance
about applying both environmental rating systems (ERS) and adaptive reuse models
(ARM) on heritage buildings in particular. The problem is determined as the absence
of the mutual features extracted from both ARM and ERS that are intertwined for a

green adaptive reuse approach for the continuity and conservation of HB.

The vital question of this study is:

What are the prerequisite criteria and the weight of each sub-criteria towards
environmentally certified adaptive reuse of heritage buildings? Furthermore, several
sub-questions have been mentioned to clarify the procedure of data collection that are:
What are the comprehensive criteria extracted from worldwide adaptive reuse models

for cultural sustainability?

What are the comprehensive criteria extracted from worldwide environmental rating

systems for environmental sustainability?
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What are the mutual criteria and sub-criteria for both cultural and environmental

sustainability of architectural heritage?
1.3 Aims and objectives

he Venice Charter (ICOMOS 1964) and the Burra Charter (Australia ICOMQOS, 2013)
have been established about the required guidance for assessing and managing change
and additions in heritage building. Therefore, this dissertation attempt to prepare the
sufficient platform in order to overlap cultural and environmental sustainability
development to gain a vital guidance for managing heritage buildings and preserve for
future generations. As for cultural sustainability, ARM address the innovative
evaluation method for heritage buildings. Furthermore, using ERS as ecological
sustainability tools under the environmental sustainability umbrella is the innovative

part of the combination.

The aim of this study is the alignment of related criteria in both ERS and ARM to
create a unique framework for environmentally certified adaptation of heritage
buildings, for achieving or improving both cultural and ecological sustainability of
HB. The proposed alignment schema is derived from related aspects of ARM and ERS
associated with heritage buildings (HB). By considering environmental rating systems
as a tool in addition to adaptive reuse models as an input to achieve environmentally
certified adaptation of heritage buildings, the framework is developed. Accordingly,
by investigating various types of both adaptive reuse models and environmental rating
systems worldwide, the alignment of criteria extracted from both of them, emerged a
unique framework to be used as a guideline to make an environment-friendly adaptive
reuse of HB with the sub-criteria ‘s weight calculation. The scope of the study covers

the mutual design criteria derived from both ARM and ERS worldwide therefore the
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proposed framework can be applied to any heritage building where a green adaptive
reuse is targeted. Hence, it can be concluded that, introducing the ‘Prerequisite Criteria
Schema’ proposes a tool for guiding the design or assessmentof environmentally

certified adaptation of heritage buildings.
1.4 Methodology and research limitations

This study contains both qualitative and quantitative research methods. Qualitative
data collection was performed for two different topics within this study. The grounded
theory research method was used for the selection of both ARM and ERS , which have
special focus on heritage buildings. One of the quantitative research methods known
as ‘descriptive statistics method’ has been selected, based on the evaluation
requirements with numerical simulations which are associating with the average

calculations to achieve presice criteria and sub-criteria.

Progressively, the efficiency of conservation measures available for heritage buildings
can be evaluated for how building conservation costs in relation to the conservation
process with the new function approprience (Moayed and Tirker, 2021) meld with
environmental sustainability. Significantly, conservation also extends their life and
capacity, including repair, maintenance, and restoration. Heritage buildings’
conservation and sustainability are two interrelated concepts and are frequently

encountered when it comes to maintenance and repair (Dal Bello, 2017; Kayan, 2018).

Historical buildings are part of each region’s treasure, since they have inherited
heritage value. Thus, these buildings need to be specifically cared for, treated, and

conserved. Such building stocks, when incorporating environmental systems in their
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conversion designs, can alleviate the problems caused by global environmental issues

like high-energy consumption and greenhouse gasses (Webb, 2017; Kilitci, 2018).

By concerning existing systems, the environmental rating systems and adaptive reuse
models which are allocated to heritage buildings are selected for this study. Based on
quantitative research methods, the weights of criteria and sub-criteria are calculated
mathematically, which refer to their explanations and points that have been defined in
the main sources. Calculations are made by descriptive statistics research method. The
Microsoft Excel© software as the numerical analysis program has been used in order
to present the alignment of the adaptive reuse models (ARM) and environmental
rating systems (ERS) through the features which have been chosen. Therefore, the
numerical method has been chosen in order to calculate various criteria, which are

clarified according to HB and to achieve a comprehensive framework, (Table 2).
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Table 2: Methodology of research

Methodology

Develozping
Framework

Qualitative
Research method

Literature Survey
(Ground theory
method)

Data gathering on existing adaptive reuse models
-ARP Model
-Adapt star Model
-PAAM
-etc.

Data gathering on existing environmental Rating Systems
-LEED-V4

-GBC-Historic BuildingTM

-BREEAM

-etc.

Action Research

A more holistic approach of problem-solving instead of using a single
method for data collection is action research method.

In this study, various features of data collection have been explained
separately( cultural and environmental sustainability) in order to combine
them based on correlation research method

Correlation Research

Correlation research is a type of qualitative research which will explore the
relationships between the main keywords

Alignment of both adaptive reuse and rating system features

Creation of
the
Framework

Quantitative
Research method

Descriptive Statistics

Valuation/ Weighting the criteria and Computing the

Collecting data by using comparison in excel.

Numerical analysis by Excel software for computing the data and allocating
weight to each ERS and ARM criteria and sub-criteria.




Therefore, the thesis methodology structure has been shaped through qualitative and quantitative research methods, Figure 4,

Figure 5.
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Figure 4: Thesis methodology in general
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1.5 Thesis structure

The schematised structure of the thesis has been illustrated in (Figure 6) , that
expresses various stages of the study procedure. The information as a background
of the study has been collected in the first chapter based on the previous researches
and investigations. This chapter includes the problem definition which highlighted
the vital gap for the integration of both cultural and environmental sustainability of
heritage building (HB). Moreover, focusing on the gap of research, this study
attempts to improve a framework and solve the lack of valuation of criteria in order
to guide or assess environmentally certified adaptation of heritage buildings. The
aim, objectives, scope, methodology and limitations have also been explained in
this chapter. Following chapter has discussed about the continuity of architectural
heritage and conservation of heritage buildings, besides introducing their features

towards socio-cultural, environmental and economical sustainability pillars.

Chapter three and four have described the theories derived from literature survey,
presenting the adaptive reuse concepts and adaptive reuse models serving for
cultural sustainability issue; in parallel to investigating environmental rating
system serving for ecological sustainability issue. The alignment of both cultural and
ecological sustainability has been highlighted in Chapter 5 as the unique point of the study

with the proposed framework to achieve prerequisite criteria for the certified adaptation of

heritage buildings.
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Chapter 2

CONTINUITY OF ARCHITECTURAL HERITAGE

2.1 Theoretical background for cultural heritage

ICOMOS was authoritatively established after the adoption of the International
Charter for the Conservation and Restoration of Monuments and Sites known as
Venice Charter (ICOMOS, 1964; Rahman, 2013), which explained about the
adaptation of historic buildings and the duty to towards a sense of place and safeguard
them for future generations. As mentioned in the Athens Charter (1931), the Venice
Charter (1964) addressed the “world heritage” idea and mentioned “People are
becoming more and more conscious of the unity of human values and regard ancient
monuments as a common heritage” (Venice Charter, 1964, p:1). Moreover, the Burra
Charter (1999) brings forward the appropriateness of adaptation which should have
minimal effect on cultural significance of a place, including urban fabric, historic
structures, interior spaces, objects while the changes on fabric should be applied after

alternatives are considered (Conejos, et al., 2016).

Rahman (2013) states that, “although heritage, by its very nature, has been in existence
for a long time, an understanding of the way it is used is relatively recent. Heritage is
a valuable legacy inherited from the past” (Rahman, 2013, P:13). The Council of
Europe in 1975 and Burra Charter in 1979 have introduced the scope of heritage in

three terms:
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e “Place referring to site, area, building or other work, group of buildings or other
works together with pertinent contents and surroundings.
e Cultural significance, referring to an aesthetic, historic, scientific or social value

e Fabric means all the physical material of a place”( Al-Sakkaaf et al., 2020, p:4).

“Cultural heritage is the product or physical remains of the creative activity of humans,
including their creative thinking and processes” (LU Zhou, 2014: p:3). The
fundamental values of heritage buildings that might vary according to specific
philosophical and cultural backgrounds arise from creative thinking, as well as

understanding and intuitive exploration of the world (LU Zhou, 2014).

European Union (2020, p:17), Cultural heritage strategies should not only focus on
preservation, protection or conservation of cultural heritage assets but also they need
to take into account the spill-over effects and contribution of cultural heritage to
sustainable development and the well-being of citizens.

2.2 Classification of cultural heritage

Architectural heritage buildings are different from contemporary buildings in that they
have a definite timelessness and quality, contributing to culture and community value.
Conservation of heritage buildings for long-term usefulness is a major priority and this
requires high responsibility from policy-makers, developers and designers, for
managing their sustainability (Conejos et al., 2016). As stated by Goded et al. (2017)
architectural heritage buildings are witnesses of identity and reminders of history
history. This is the motivation behind architectural conservation in many parts of the

world. In line with this, Ministry of Culture and Heritage (2008) in New Zealand
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declared that 95% of public concerns conservation of their historic buildings and

places. (Goded et al., 2017).

Historic buildings with particular values became a sustainability generator which acts
as one element of the human environment and part of heritage building. Industrial
heritage as one of the important issue of cultural heritage also has significant role in
sustainable development for the city and society recently. (Blagojevi¢ & Tufegdzic,

2016).

As an example, the remained effects of Roman colonization in terms of administrative
and legal systems, social entertainment and transportation and of urban form and
development. In this regard, the necessity of education about significance of past
history, conservation of architectural heritage, heritage site and monuments to presents
and future generations is obvious and crucial (Rahman, 2013). The working documents
of the Cultural Sector of UNESCO, in 1968 and 1969, presented a definition of
heritage inclusive of the cultural and natural heritage. Under cultural heritage, only
monuments, group of buildings and sites were addressed. However today’s definition
of heritage is updated by Malini Wan, 2020 inclusive of much wider number of

categories (Figure 7).
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Cultural Heritage
Tangible cultural heritage Intangible cultural heritage
Movable heritage Immovable heritage
e Paintings » Historical buildings ¢ Oral traditions & expression
e Sculptures ¢ Monument ¢ Social habits, rituals & festival
e Furniture e Archaeological sites » Traditional skills
o Wall paintings

Figure 7: Cultural Heritage classification (Malini Wan, 2020, p:3)

Since the foundation of UNESCO, each significant feature of culture is elaborated such
as tangible or intangible, movable or immovable, individual or group or intricately
linked with nature, terrestrial or submerged (Roders & Oers, 2011). The following sub-
sections explore the classifications of cultural heritage:

2.2.1 Tangible cultural heritage

Based on ICOMOS (2002), Tangible Cultural Heritage includes enormous works
created by humankind, human habitation places, cities and towns, villages, buildings
and structures, art works, handicrafts, documents, furniture, musical instruments,
clothing, personal decoration items, funerary / ritual / religious objects, machinery and
equipment, tools and industrial systems. Tangible heritage contains movable or
immovable cultural heritage such as artefacts, monuments, groups of buildings and
historic places, etc. which present conservation value for the future. These involve
objects significant to architecture, archaeology, technology or science of a particular
culture based on cultural significance and multi-dimensional dialogue across different

regions or countries (UNESCO, 2003 & 2005).
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UNESCO (2005, p:7) “explained about the practices, representations, expressions,
knowledge, skills — as well as the instruments, objects, artefacts, and cultural spaces
associated with them — that communities, groups, and, in some cases, individuals
recognize as part of their cultural heritage are referred to as tangible cultural heritage”.
Therefore, different layers of tangible cultural heritage (movable and immovable) and
intangible cultural heritage will be explained in further steps.

2.2.1.1 Movable Cultural Heritage

Antiquity act 1964 expressed that any cultural heritage movable objects made before
1863 which are made of carved, shaped, inscribed, produced or modified by human
agency and any human or botanical remains of building should be restored and added

at a later date (Ndoro et al., 2008)

Movable tangible heritage refers to articles, objects and tangible practices which
essentially do not need to be rooted spatially. As examples are large libraries and
depositories of archives, refuges intended to shelter halls of fame and museums or
special collections where the artefacts and displays are the source of heritage. They
can be transported easily for exhibitions or relocations of museums (Ramshaw, &

Gammon, 2005; Jokilehto, 2005).

Furthermore, - 'movable cultural property' has been defined for all movable objects
which are the testimony of human and the expression creation, which are of
archaeological and historical development, artistic, scientific or technical value and

interest, metal, wood, stone and other materials (UNESCO, 1954; Ndoro et al., 2008)
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2.2.1.2 Immovable cultural heritage

Cultural heritage contains historic sites and events, previously lived people of
historical significance, immovable, intangible heritage, objects and sites, heritage
cultural landscape and heritage documents. The Venice Charter emphasizes on the
actions made for “monuments and sites”. Although this term was then used as an
inclusive concept which is today known as ‘immovable cultural heritage’ which
generically explains the heritage of the built or humanized environment (Bumbaru,

2014).

Ramshaw & Gammon (2005: p:7), discuss that immovable intangible heritage can
comprise traditions and rituals which are generally connected with “particular spatially
rooted locations”. Therefore, the existence of chants, traditions, or rituals, etc. depend

on the existence and accessibility of their location (Ramshaw & Gammon, 2005).

The physical immovable remains that were built during the humankind history and
include significance, can be exemplified as historic villages and towns, traditional
architecture, tombs, ruins, stone, brick or mud brick structures and their associated
features like mosaics, plasters and wall paintings, cave temples and archaeological
sites (Ahmad, 2006).

2.2.2 Intangible cultural heritage

Cultural heritage establishes a symbiotic relationship between the tangible and the
intangible heritage, involving society, norms and values such as ideas, belief systems
and their reflections. In other words, objects, technologies and symbols are tangible
evidence of underlying norms and values of a society (Bouchenaki, 2003).

Bouchenaki, (2003) states that the tangible cultural heritage which provides numerous
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challenges and opportunities, survives easier than the intangible heritage since

intangible heritage depends on verbal transmission generally.

The intangible cultural heritage that has been transferred from one generation to the
following generation, is reformed continuously by groups and communities as a
response to their history, environment and nature (UNESCO, 2003). As Sagazio
(2009) points out, considerable international importance is given to intangible cultural
heritage and all national governments have been expected to contribute to the

discussion.

Lisa Rogers (2017), investigates the relation between environmental law and
intangible cultural heritage. She determines that the aim of both is to make contribution
for sustainable development. Particularly, she mentions about the recognition arises of
the involvement of intangible cultural heritage to sustainable development. Within this
framework, she claims that there is a mutual contribution of them to each other. In
other words, intangible cultural heritage contributes to sustainable development while
at the same time, sustainable development values might help the conservation and

continuity of intangible cultural heritage.

For the safeguarding purposes of the intangible cultural heritage, the focuses will be
only on the intangible cultural heritage which is well-matched with the international
human rights instruments, besides, with the needs of common respect of sustainable
development between individuals, groups, communities, highlighted the importance
of resilient cities, safeguarding natural and cultural heritage for safe and inclusive

(Deacon, 2003; Erkan, 2018).

23



The “intangible cultural heritage” as described in previous paragraph, is revealed in
detail in the following statements from (UNESCO, 2003a): Performing arts;
Traditional craftsmanship Social practices; rituals and festive events; Knowledge and
practices concerning nature and the universe and language as a channel for intangible

cultural assets, including oral traditions and expressions (Harrison, 2019).

This study has focused on the tangible and immovable cultural heritage as a part of
cultural heritage classification, since the scope of this thesis covers architectural
conservation, heritage buildings, structure, multi-dimensional dialogue across

different regions or countries, etc.

2.3 Continuity of architectural heritage through conservation

According to the International Council of sites and Monuments, the basic principles
and international code of practice for both identification and also for the conservation
of historic monuments and sites has been set out by the Venice Charter (ICOMOS,
1964; Turker, 2002). Similarly in other countries, such as Canada and Australia’s
Burra Charter (2013), they framed their own guideline and standards for historic places

(Hill, 2016).

The heritage and sustainability are known to share similarities in concept (Auclair &
Fairclough 2015). Siebrandt, et al, (2017) defines, the vital mission of conveying the
past values to present and to future generations is achieved through sustainability
through cultural heritage conservation, as well as following the principle of “do as

much as necessary and as little as possible” (Siebrandt, et al, 2017, P:3).
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Culture and heritage were not included in sustainability either in its goals or its
explanations, up to recent discussions. On the other hand, as Johnston (2015) states,
a permanent definition of sustainability is needed which connects to cultural heritage
via its concentration on human needs, a sense of past, present and future, a concept of
being non-renewable and limited, as well as the earth as socio-culturally, ecologically
and economically interconnected system. Blagojevi¢ and Tufegdzi¢, (2016, p:2) stated
“Ten years after sustainability was conceived of in terms of the three pillars of
economic viability, social responsiveness and respect for the environment culture was
recognized as the forth pillar of sustainable development” (United Cities and local

Government, 2001).

Heritage development necessitates a value-based heritage management with all
difficulties. This brings the comprehensive questions as: ‘for whom heritage is

commodified? “Whose heritage is being considered as a product?

Hall and McArthur (1997) stated that in the past, heritage has rarely been accepted as
a static commodity. It is important to be conscious that heritage as a resource and its
related values continuously change. Within this scope, any kind of serious
consideration in order to accomplish sustainability, needs the management that can

include change (Rahman, 2013).

As for the aim and objective of this dissertation, with the focus of architectural
heritage, understanding and the conservation of architectural heritage, It considers
continuity movements such as socio-cultural, ecological / environmental and
economical continuity in order to clarify the role of sustainable movements on the
adaptation of heritage buildings.
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2.3.1 Socio-cultural continuity

In developing the traditional concept of conservation, social development goes beyond
professionals and educational systems, focusing on the understanding of the
monument, as an art form, and as a struggle for the Social History Association (Steiner,
2017). As Leitao (2012) discussed better and more inclusive conservation policies
have resulted in further conservation of historic settlements. Langston et al., (2008,
p:4) have been explained that “Older buildings are often in advantageous locations in
city centres and they add to a sense of community and are often appreciated as

comfortable working environments by occupants”.

Reduction in vacant or derelict buildings potentially adds vibrancy to communities,
reduces crime and other unsocial behaviour, and raises living standards through added
investment and revitalization (Langston et al., 2008; Elsorady, 2014). Langston et al
(2008) and Jahromi and Turker (2020) state that old buildings generally provide social
benefits such as intrinsic heritage values. Additionally, they can add character, present
aesthetical streetscapes, provide image and status, to an organization based on the use
of massive and highly crafted materials. One of the features of older building is that
they were generally located in advantageous locations such as the city centres and

nearby transport facilities. This makes the reuse more practical and feasible.

Auclair and Fairclough (2015, p: 3) discuss the consistency of adaptation and
resilience themes with focus on cultural and social sustainability dimensions which
should not be reflected as a separate pillar but as a vital part of sustainable development
pillar named as socio-cultural pillar (Lebel et al., 2006). Additionally, they present

sustainability and heritage by opening the discussion that “heritage is a central thread
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of sustainability, not only as an issue of preservation but of creation, adaptation and

resilience to change” (Auclair and Fairclough, 2015, p: 3).

The international collaboration for the cultural heritage protection has mainly
developed after the two World Wars’ destruction. UNESCO has published different
recommendations and conventions including concerns for various issues ranging from

conflict or climate change to development (Leitao, 2012).

Socio-cultural continuity necessitates “to respect, preserve and maintain the
knowledge, innovations and practices of indigenous and local communities
embodying traditional lifestyles” (Assembly, 2011,p:110) relevant to both cultural
diversity through the conservation and sustainable use of heritage places including
urban and architectural heritage.

2.3.2 Ecological / environmental continuity

Preserving the present needs without compromising the capacity of upcoming
generations in order to encounter with their needs, this development became
sustainable as discussed in the Brundlant Report (1987). Generally in real state
segment, adaptive reuse has the investment potential decision which arises from
existing building obsolescence due to different aspects (Conejos et al., 2011,
Wilkinson et al, 2014; Tan et al, 2015). Occasionally, the adaptation might not be
economically sustainable option if the building structure needs the extensive

strengthening (Vasilache 2013; idemen, et al., 2016).

Vasilache (2013) mentions about the adaptive reuse of existing structure that short-

term discussion of building changes and improves physical and economic qualities,
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prevents degradation and obsolescence, minimizes the possibility of redundancy and

expands the building's lifespan.

Considerable adaptive reuse projects principles have been identified by (Loures and
Panagopoulos, 2007;Wilson, C. 2010) addressed in (idemen, et al. 2016): They must:
= achieve better functions for their reusing;
= be adaptable to new uses;
= well reacted to environments and context;
= have a graphic consistency and generate ‘delight’;
= energy efficient, no polluting, no environmental effect, be sustainable, non-

polluting and easy to assemble”.

Communities have a lot to achieve from adaptive reuse of historic building in the
pursuit of sustainable development (Kerr, 2004). As Kerr (2004) it mentioned, the
Commonwealth Scientific and Industrial Research Organization (CSIRO) has clarified
exemplified energy as the energy consumption through various associated processes
such as building production, natural resources achievement to distribution of product,
contains mining, administrative functions and transport and manufacturing of
equipment and material. In this regard, after adaptive reusing of historic buildings, the
embodied energy is preserved and generated from the original construction and hence,
the projects become more environmentally sustainable rather than new construction

completely (Kerr, 2004; Hill, 2016).

Based on definitions of Shen and Langston (2010), by giving a new life to heritage
buildings, social and environmental, Misirlisoy and Gunce (2016)Furthermore,
environmental advantages are obtaining from material recycling, reusing structural

28



elements and decreasing the landfill waste generated which also increase the cost
benefits to the owner with high environmental implication. Sometimes, older buildings
are using ranges of material quality that presents a good useful life in excess of their
moderns counterparts (marble floors, solid stone walls and slated roofs), (Langston et
al., 2008).

2.3.3 Economical continuity

Cramer and Breitling (2012, p:9) have been discussed that Society is getting to be more
mindful about environmental issues and the demolish of heritage buildings is now
perceive as an ecological waste, additionally as the transfer of local character, of social

heritage, and of socio-economic values.

Since 2007, European has a great infatuation about economic sustainability
development which had influences on conservation practices and service management

(Bumbaru, 2014).

Gimblett, 2004, expresses non-feasibility of old life style for economic and not well
consistent with national ideologies and the economic development. Besides, it has the
ability to turns into economically viable by valorisation of heritage in integration with
economic of cultural tourism which has consistency with theory of economic
development and national ideologies of cultural exclusivity and modernity (Gimblett,

2004).

Economic advantages have impacts on investors and owners in the manner of reuse
projects contribution weather to regional and local economics by increasing the skilled
job positions, which establishes new income streams, craftsmanship and professional
expertise. Additionally, developers encountered with some obstacle during
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undertaking adaptive reuse projects such as: physical, financial and regulatory

(Elsorady, 2014; Hill, 2016).

The restorative and reformative feature of adaptive reuse of building has extreme
alignment with circular principles of economy buildings (Sanchez and Haas 2018)
because:
= an gigantic extent of all the materials ever extricated in human history are
in today's built environment (Kibert, 2007),
= generally, the lowest consideration is to the turn-over rate of buildings
(Wilkinson et al., 2009; Beccali et al., 2013; Conejos et al., 2014; Sandin et al.,
2014;).
= the cost of materials extraction is expanding as is the negative natural
impacts due to the characteristic imperatives of the more weaken and far off
stocks of metals and other assets (Kibert, 2007),
= understanding the genuine esteem of the built environment in terms of
circular economy through combining cutting-edge Building Data Modeling
(BIM) innovation with the foremost overhauled, total, and reasonable
databases of the existing building stock is moving forward (Langston, 2013;
Ortlepp et al 2016; Stephan and Athanassiadis, 2017)
= the precise monetization of environmental impacts through technological
advancement and investigate within the field is progressing (Viscusi, 2005;

Shindell, 2015; Yeung, 2016).

There are limit existing researches about economic advantages of architectural heritage

buildings. The adaptive reuse concept for architectural heritage buildings is highly
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supported from respondents as a sustainability component, but the viability remained

doubly, especially about economic issue (Bullen and Love, 2010).

Langston et al. (2008), state that apart from the time benefits, the cost of building
adaptation is lower than new construction since most of building elements are already
exists and also, there is no expensive problems to overwhelm such as foundation
subsidence or asbestos removal which presents economically saving. However, older
buildings might not compatible with new rules and regulations in their area or fire
safety issues which are making changes in structure and additional protection
measures, there is necessity to consider main refurbishment survey in order to approve
the constructional and structural quality (Langston et al., 2008). In order to question
the success of an adaptive reuse projects, it is not enough to evaluate the project only
in terms of conservation principles. The strategic plan also should be prepared for
sustainable heritage adaptations such as selecting the most suitable ERS and ARM

with high range of mutual aspects (Misirlisoy & Giinge, 2016).

2.4 Chapter conclusion

This chapter has been discussed about the identification and classification of cultural
heritage and its significant footprint on architectural conservation worldwide and
determining their vital value and authenticity for history and future generation.
Therefore, the continuity explanation of architectural heritage is required to be
expanded in different point of view such as socio-cultural, ecological and economical
in order to brighten the pathway towards promoting the fourth branch of sustainability
pillars as cultural sustainability (Figure 8). Therefore, the relation of cultural and

ecological sustainability has become the main focus of this dissertation.

31



As following step, in the next chapter, the cultural sustainability approach has been
clarified through adaptive reuse concept as a tool for sustainable conservation of

architectural heritage.
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ENVIRONMENTAL
RATING SYSTEMS

ADAPTIVE REUSE MODELS

Figure 8: The evaluation process of this study



Chapter 3

CULTURAL SUSTAINABILITY ISSUES ON

ARCHITECTURAL HERITAGE

Ayala and Forsyth (2007) state that, preservation can be described as interpreting,
managing and understanding the architectural heritage in order to deliver it to the
future. Furthermore, in developed countries, the conservation of historic buildings, has
been identically significant, accumulated a wealth of experience and quite well
approved (Hegazy, 2015). Moreover, the real estate sectors are becoming interested
with adaptation of architectural heritage. Adaptive reuse is defined as any work to a
building over and over support to alter its capacity, work or execution [or] ‘any
intercession to adjust, reuse, or update a building to suit modern conditions or

necessities, (Douglas, 2006, p:1; Idemen, et al, 2007; p:4; Wilkinson et al, 2014, p:11)

As Douglas (2006) stated, the level of intervention in adaptation is directly related with
the level of deterioration. In between minimum to maximum level of interventions, in
almost up to down order are preservation, conservation, refurbishment, rehabilitation,

renovation, remodelling, restoration and demolishing (Douglas, 2006) (Table 3).
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Table 3: The range of interventions in adaptation (adapted from Douglas, 2006, p:3)

LEVEL OF TYPE OF EXPLANATION
INTERVENTION | INTERVENTION
(MINIMUM TO
MAXIMUM)
Preservation: Maintenance: Basic adaptation works including fabric repairs
Arrest decay
Conservation: Maintenance: Basic adaptation works including fabric repairs
preserve Stabilisation: Strengthening and main improvement works to
purposefully the structure.
Refurbishment: Stabilisation: Strengthening and major improvement works to
facelift or the structure.
makeover
Rehabilitation: Stabilisation: Strengthening and major improvement works to
modernisation the structure.
Renovation: Stabilisation: Strengthening and major improvement works to
upgrading Consolidation: the structure.
Medium adaptation and maintenance works
Re modelling Consolidation: Medium adaptation and maintenance works
improving
/extending

Restoration:
bringing back

Consolidation:
Reconstruction:

Medium adaptation and maintenance works
Substantial rebuilding of part or parts of the
building.

Demolition: Reconstruction: Substantial rebuilding of part or parts of the
removing building.
completely

3.1 Adaptive reuse within contemporary conservation concept

The main concept of adaptive reuse plays a vital role when the function of historic

buildings became obsolete and the only way to maintain and preserve them is,

renewing its purpose and while maintaining the heritage value. The spirit part of

adaptive reuse is sustaining the building’s heritage values by conversion of it into a

useful place for the future community besides preserving its cultural significance

((Latham, 2000; Kerr, 2004; ; Wilkinson et al., 2009; and Conejos, et al., 2016).

As Hill (2016) explains, socially, adaptive reuse socially conserves the area character,

increases improves the quality of the public quality empire, and generates a sense of
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place and develops all our surrounding features which affects people’s health and the
other social issues as vandalism, crime and community cohesion. In addition,
culturally, it protects a significant part of our identity and heritage which can increase
the building’s significance through uncovering forgotten stories, adding new points of

interest or value and returning lost elements, (Hill, 2016).

The adaptation concept can be applicable on a part or the whole building (Douglas,
2006). Wilkson 2012 states that the ‘adaptation event’ term contains whole related
activities to individual building authorization on existing building. This event might
include the renovation of a site, change of use, extension, alteration, upgrade and as a
multi-tenanted buildings, multiple events in one building could be applied, in case of
building occupation (Wilkinson, 2012). Beside, Building adaptation can provide
economic, environmental, and social benefits to society, according to Langston (2010,
p:5), which should be at the considerationcenter of existing building stock thinking

(Wilkinson, 2011, p: 206; Vasilache 2013).

Adaptive reuse is known as an investment decision in the real estate sector which
comes from existing building obsolescence due to various factors (Idemen, et al.
2016). Langston (2014) expresses the definition for the adaptation of existing structure
as alters and improves physical and economic characteristics of the building, prevents
deterioration and obsolescence, reduces the likelihood of redundancy and increases

building's lifespan, short-term disuse of building.

As for the economic point, the advantages of adaptive reuse have been under

discussion due to the amount of risk related to reuse projects, which contain
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unexpected expenses, costly involvements or obstacles such as non-conformance with

safety standard and governmental health (Vasilache, 2013; idemen,et al. 2016).

As for environmental point, adaptive reuse projects are using internal sources and do
the green field preservation. From the social aspect, adaptive reuse projects have been
emphasized by different decision makers who believe that "presents problems of
insecurity and social uncertainty and may bring about criminality ranging from

vandalism and graffiti to break-ins, illegal occupancy and fires ” (Vasilache, 2013,

p:9).

As for Cantell (2005)’s explanations, the adaptive reuse primarily arises from a method
in order to protect the significance of historical buildings as well as saving them from
being demolished. Generally, it has been clarified as an act of proposing new function
for a structure or site such as educational buildings (schools), industrial buildings,
office buildings, public buildings, warehouses, sport centers, shopping centers and
numbers of other kinds of buildings that can be reused as training centers, residences,

retail outlets, shelter or service units (Tan et al. 2015; Acar & Yal¢inkaya, 2016).

Several types of successful adaptive reuse facilities contain industrial buildings,
schools, defense structures, airfields, government buildings, offices and religious
buildings (Van Driesche and Lane, 2002; Abbotts et al., 2003; Johnson, 2004;

Langston et al., 2008;).

Furthermore, a successful adaptive reuse requires preparing the management plan for
sustainable heritage adaptation in addition to the conservation principles evaluation

(Misirlisoy & Giinge, 2016). Joudifar and Tlrker (2020) also state that a successful
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adaptive reuse requires the historical, architectural and heritage value analysis of a

heritage buildings in order to recommend appropriate new functions.

Kurul (2003) mentioned that the obsolete stage of any aforementioned functions is
carrying the risk of becoming a vacant or under-utilized to the building. Therefore,
there has to be an action for solving the obsolescence problem through giving a new
lease of life to the building or by replacing it (Kurul, 2003). By considering the 'place
fixity' and ‘considerable life-expectancy’, buildings can be usable as a source.
However, Nutt (1997: 114) argues that “the transience of the demand side
characteristics lead to a shift In the means of supplying space and facilities from
procuring new buildings to the adaptive re-use of existing buildings”, (Kurul, 2003,

p:53).

Another feature of adaptive reuse is bringing up a strong, effective interference
strategy, based on its potential to obtain rapid design, low-cost solutions, which may
require various types of extra efforts and skills, in comparison to the new construction
process such as the required material quality in order to gains higher adaptation cost

(Bullen, 2007; Acar &Yalginkaya, 2016).

Kurul (2003) states about the world motivations for indirect agents who are strongly
related to the “conventional wisdom” of heritage buildings. Since historical buildings
have lost most of their original functions, the adaptive reuse has been used for their
survival based on the archeological manifest motivation as integral parts of cultural
heritage (Kaplan, et al., 2013). As for aesthetic point of view in adaptive reuse, there
have been debates on aesthetically appealing character in older buildings which is
higher than new ones and their maintenance contributes to the ‘'quality of the
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environment', and the ‘character and identity of the locale' (DoE, 1994a & b; Kurul,
2003). Economic point of adaptive reuse and indirect agents which can get benefit
retrieved from heritage by using it for leisure and tourism purposes, hence, this is
completed by the declaration that adaptive reuse is quicker, energy efficient and

cheaper than new construction (Ball 2002; Kurul, 2003; Douglas 2006), (Figure 9).

E\{alqatlon Evaluation focus
criteria
The economic alignment of the building asset with
’ business requirements in the market in terms of costs
Economic . e i 4
criteria (beneflts-costs ratio; operatlpg and malntenanc_e.
cost; life cycle costs); financial resources; subsidies;
exemptions; location, type, quantity and quality.
The “fitness for purpose” of building assets including
Functional considerations of an appropriate and productive
criteria working environment in terms of configuration, layout
and amenities.
Physical condition, architectural evaluation; structural
Physical analysis; functional changeability, technical
criteria difficulties; material and deterioration; refurbishment
feasibility; functional performance.
Service The satisfaction of users with building assets in
criteria service and their operating facilities.

The wider role of building assets and their impact on

the built environment at the natural ecology and
Environmental community level as well as their specific operational
criteria facilities.

Criteria related to site layout; environmental impact;

environmental quality of surroundings; energy usage.

Compatibility with existing social values; public
Social criteria  interest and support; enhanced community; loss of
habitat.

Compliance with building codes; zoning laws;
monument status; health and safety; land ownership.

Figure 9: Evaluation criteria for adaptive reuse (idemen, et al. 2016, p:3)

Legal criteria

3.1.1 Adaptive reuse of architectural heritage

The architectural heritage gives us the opportunity to preserve the significance of
social and cultural values embodied in historical buildings for upcoming generations
(Kerr 2004; Bromley et al. 2005; Wilkinson, 2012).As Snyder (2005) explains, the
cultural and social view in adaptation of industrial buildings has been concurred in US.
Wilkinson (2012), established the criteria which present the potential exist in

adaptation of architectural heritage buildings for sustainability: building age,
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adaptation trends by year, space height and form, aesthetics, building quality, location
and number of adaptations (Wilkinson, 2012).

The ideal of conservation movement is avoiding extensiv changes and sustaining
material continuation within built environment. The most significant justification is
the contribution of continuity to the formation of sense of identity through society
since the broad changes create 'a sense of loss' (Fielden, 1982; DONH, 1996; DETR,
2000b; DCMS, 2001; Lichfield, 2009). Thus, based on Thomas (1996: 3) “'the support
for conservation is not based on the need for sustainability or the economic virtue of
re-use of resources, but rather on the profound sense of unease about the future and a
sense of loss of what is perceived as being destroyed”. This definition expresses the
conservation arguments for the ideal approach for retaining buildings as the result of
building mummification (Kurul, 2003).

3.1.2 Adaptive reuse as a sustainable conservation approach

As Rodrigues and Freire (2017) state, European cities are mostly retrofitting historic
buildings to be adapted as office building while preserving their historical value.
Reconciling the historic preservation and sustainable design is the vital challenge of
adaptive reuse. Historic building embodies numerous type of materials and
construction techniques which depend on the geographical zone and the construction
period (Rodrigues and Freire, 2017). Furthermore, adaptive reuse has impacts on life-
cycle, waste and cost reduction besides building functionality improvements (Bullen

and Love, 2011; Rodrigues and Freire2017).

The Country and Town Planning Act 1990 describes the reusing development as: “the
carrying out of building, engineering, mining or other operations on, 1%, over or under
land, or the making of any material change in the use of any buildings or other land”

(Kurul, 2003, p:57; Greenwood, 1992: viii). There is the improvement process that has
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been explained by Byrne, (1996) investigates on the secure of economic and social
objectuves through the refurbishment or construction of the building and land for
occupation by different users. Furthermore, the concept has been analysed by
Woodcock (1988, p: 49) and Kurul (2003, p:43) by an economical perspective as
“Adaptive re-use is a development process by which structurally sound older buildings

are developed for economical sustainability new uses”.

Rodrigues and Freire (2017) point out that in South European cities, adaptive reuse
has not been considered as the integration of cost life-style and environment
perspective, however, by investigating substitute habitation patterns and historic
buildings, adapted to commercial functions. Additionally, eco-efficiency examination
has not been applied on historic building-retrofits, in order to analyse the highest eco-
efficient approaches according to the occupancy and use type (Rodrigues and Freire,

2017).

Generally cultural sustainability of heritage buildings is the priority of conservation
actions. Eco-efficiency needs to be balanced with the contemporary conservation
criteria as well as the financial sustainability. There are many scholars who are
concerned about the connection between adaptive reuse and sustainability as a
common agreement (Kerr, 2004; UNESCO, 2007; Langston et al., 2008; Bullen and
Love, 2010)). The contribution of adaptation of historic buildings to economic
sustainability has been defined by Kerr (2004) as creating a new contemporary life in
order to meet the functional requirement of the current user potentials. This can reduce
the locational obsolescence which might be a cause of fail in social configuration

(Kerr, 2004).
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Adaptive reuse delivers an opportunity to preserve heritage buildings as a part of
sustainable development for the communities to gain from historic building adaptation
(Warren, 2004). As for social sustainability, the social demand of communities are
appearing during the adaptation of the cultural and historical building significance.
Additionally, adaptive reuse can relieve the building’s natural decay during time
period, increase energy efficiency by reducing the deterioration, and avoid the
ineffective reconstruction and demolition procedure which leads to environmental

sustainability contribution (Kerr, 2004; Sozer, 2010; Yung, et al, 2013)

“Environmental benefits, combined with energy savings and the social advantage of
recycling a valued heritage place make adaptive reuse of historic buildings an essential
component of sustainable development” (Kerr, 2004, p:4). Yung, et al (2013) have
published a shortlist which contains 18 factors based on adaptive reuse in contribution
to cultural sustainability development in order to be used for various types of analysis

which are categorized into four ranges of sustainability agenda, (Figure 10).
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Sustinability factors

Description of sustainability factors

Source

Economic
Sclf-sustain
Economic cfficiency
Business retum
Land value and rent

Social
Quality of life

Social networks

Social inclusion and cohesion

Sense of place and belonging

Conserve original way of life
Community development
Satisfaction of new use

Environmental
Development density

Noise level

Urban environment

Political
Community participation
Govemment policies and strategics
Effectiveness and transparency

Financial support

Whether it can be self-sustaining would affect the economic
viability of the new use (considering future running and
maintenance costs)

Costs of rchabilitaion versus economic retum from cither rent
income, business retum, and/or tourism revenue

The extent to which it can generate employment, tourism, and
business activities leads to economic growth

Increase in land values and rent as a result of growth in traditional
and new cconomic activities indicates economic growth

Social sustainability refers to harmonious development that is
compatible with the cohabitation of diverse groups while
encouraging social integration, with improvements in the quality
of life for all segments of the population

Itis a common indicator which can be measured through people’s
own ¢valuation

Connectedness with people, place, and time; social relationship,
interaction, and support

Combatsocial exclusion of the poor and the disadvantaged, access
issues, ¢.g., gentrification. Achieved through community
involvement

A fecling of belonging to a particular community or group and
members which are important to one another. It helps us to link
our roots

Enhance continuity of life and strengthen culwral traditions and
forms and cultural diversity

Empower community through participating in collective activities
and developing networks

A common measure for social well-being

Overly dense development has negative impact on urban
development

LEED environmental quality: energy efficiency, carbon emission,
noise level, air quality, lighting, heat, waste, etc. can affect
environmental performance

Urban patterns and form can preserve and enhance the original
townscape, street patterns, land use, building form, cte.

Participation in decision making, and exccution and use of the
buildings

Supportive govemment policies and strategies at local level.
Strengthening the local authorities” decision-making power
Optimal administrative costs. Citizens are well informed about the
formulation and implementation of the policies

Heritage project funding or incentives

Murtagh (2006), UNESCO (2007)

Murtagh (2006)

Tweed and Sutherland (2007), Steinberg
(1996)

Tweed and Sutherland (2007), Steinberg
(1996)

Polse and Stren (2000)

DETR (1997)
Bramley and Power (2009), Atkins (2004)

Tweed and Sutherland (2007), Yung and Chan
(2011, 2012b)

Pendlebury et al. (2004)

Lowenthal and Binney (1981), Steinberg
(1996)

UNESCO (2007), Woolever (1992)

Shipley et al. (2011), Ashworth and Tunbridge
(2000)

Chan and Lee (2009)

U.S. Green Building Council (2000),
Langston (2010)

Steinberg (1996)

The Intemational Council on Monuments and
Sites (ICOMOS) (1987), 2009), Shipley et al.
(2011)

Steinberg (1996, 2004)

World Bank (2008)

Bullen and Love (2010), Shipley et al. (2011)

Figure 10: Summary of sustainability factors for the adaptive reuse of historic
buildings according to different sources (Yung et al., 2013, p:3).

According to Figure 10, sustainability factors for adaptation of HB and their

explanations were the focus of the study in order to find out the potential features for

achieving obsolescence design criteria and to be a part of this thesis analysis on both

cultural and ecological sustainability. As an example, as the figure describes ‘social

factor: sense of place and belonging’, it has been under investigation for achieving the

final adaptation approaches, hence, at the proposed framework is taking place by

‘social: Image and identity/ Image and history.
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3.1.3 Obstacles faced by adaptive reuse

Fournier and Zimnicki (2004) proposed some principles to give direction to the
adaptive reuse of buildings, in line with the aims of heritage preservation through
transforming heritage building and sustainable planning. This idea brings the concept
towards ‘eco-vernacular’ (Dittmark, 2008) or ‘green adaptive reuse’ (Langston, 2010),
which attempts to combine technologies and green approaches for adaptation of
heritage buildings in order to develop the preservation quality of cultural and heritage
value. Although, adaptation has several opportunities and benefits, but, it carries many
obstacles in adaptive reuse of heritage buildings specifically (Conejos, et al, 2016).
Figure 11 defines a shortlist of obstacles that adaptive reuse is encountered with,

during the conservation projects (Conejos et al., 2016).
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Barrier Brief description References
(1) Building codes and Compliance with current building codes, regulations,  Bruce et al. (2015) Bullen and Love (2011), Cooper
regulations/legal conservation guidelines, licensing and planning (2001) Douglas (2006), Shipley et al. (2006)
constraints requirements
(2 Physical restrictions Restrictions due to existing floor layouts, number of Bruce et al. (2015) Bullen and Love (2011), Cox
columns/walls and structural system layouts (2004) Reyers and Mansfield (2001)
(3) Highremediationcosts ~ Contaminationdueto the use of hazardous materials  Bruce et al. (2015) Bullen and Love (2011),
and construction delays in buildingsthat causes additional costs andtime Wilkinson et al. (2009)
delays
(4) Availability of materials Compatibility of new materials with existingmaterials, Cox (2004), Bullen and Love (2011),Douglas
andlackofskilled as wellasthe availability of local expertise and (2006), Remoy and vander Voordt (2007),
tradesmen tradesmen capable of implementing conservation Reyers and Mansfield (2001)
works
(5) Complexity and Refurbishmenttechniques, technicalinstallationsand  Ball and Ball (1999), Bruce et al. (2015), Bullenand
technical difficulties innovative solutions for the adaptive reuse of Love (2011) EIKerdany (2002), Kronenburg
heritage buildings (2007), Shipleyetal. (2006)
(6) Economic Direct and indirect cost considerations in terms of the  Cox (2004), Douglas (2006), O'Donnell (2004),
considerations conservation requirements for the adaptation of Reyers and Mansfield (2001), Shipley et al.
heritage buildings (20086),Yung and Chan (2012), Wang and Zeng
(2010)
(7) Social considerations Pertains to the intangible non-economic values Bond (2011), DEH (2004) Jonas (2006),Yungand
considered to maintain the community’s daily life Chan(2012)
(e.g. a sense of attachmentto the place)
(8) Inaccuracy of Lack of accurate information and drawings for Cox (2004), Remoy and vander Voordt (2007),
informationand heritage buildings (includes defects or dimensional Reyers and Mansfield (2001)
drawings and material inconsistencies)
(9) Limited response to Limited supportfrom buildingowners andcommercial Ellison and Sayce (2007), ODonnell (2004), Pivo
sustainability agenda property markets in updating buildings to and McNamara (2005)
sustainability standards
(10) Maintenance Highmaintenance and repair costs due to physical Bullen and Love (2011), O'Donnell (2004), Remoy
deterioration and defects and van der Voordt (2007)
(11) Classification change Scope and classffication changes of buildingsthat Bullenand Love (2011),Cox (2004), Langston et al.

(12) Inertia of production
and development criteria

(13) Commercial risk and
uncertainty

(14) Financialand technical
perceptions

need building code and zoning compliance

Different production and developmental criteria of
cities pose challengesto urbanregeneration or
redevelopment approaches

Lengthy and difficult renovation or reuse often leads to
reduced profit margins

Notionthatdemolitionis the only way to get a
reasonable profit since adaptive reuse is seenas

(2007), Reyers and Mansfield (2001)
Bromley et al. (2005), Bullen and Love (2011)

Bruce et al. (2015) Bullen and Love (2011), Shipley
etal. (20086),

Bruce et al. (2015) Bullen and Love (2011), Shipley
etal. (2006),Yung and Chan (2012

Figure 11: List and brief descriptions of the barriers in front of adaptive reuse
(Conejos, et al., 2016, p:5)

According to the mentioned Figure 11 above, the study also considers barriers and

obstacles which occur during the adaptive reuse according to the sustainability pillars.

In order to estimate the existing building useful life based on obsolescence categories,

a sustainable assessment tool known as SINDEX has been introduced (Langston, et

al., 2008).
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3.1.3.1 Adaptive Reuse Potential (ARP)
The building ARP also will be rely on various respond to different types of risks

(Idenmen, et al. 2007, p: 2-3):

“Health risks can be addressed by an assessment according to factors such as the
provision of appropriate areas for the collection, temporary storage and removal of

solid waste; and an adequate ventilation and daylight; an adequate number of latrines”

“Security risks can be addressed by an assessment according to factors such as
avoiding inadequately illuminated areas, isolated basements, dark areas, hallways, and

streets (UNHRC, 2010,p: 73) or marking/isolation of “no-go-zones” (Sphere, 2016 )”.

“Psychological risks can be addressed by an assessment according to factors such as
respecting the privacy needs of victims, arranging common spaces for leisure

activities, as well as other forms of socialization spaces”.

“Safety risks can be addressed by an assessment according to factors such as arranging
collective cooking spaces, rather than individual spaces to reduce fire risk or

compliance to access and exit evacuation codes”.

“Risks related to vulnerable groups can be addressed by an assessment according to
factors such as the construction of ramps for the disabled and the allocation of easily
accessible spaces (e.g., ground floors) to the elderly and disabled victims (IDEMEN,

etal., 2007,p2-3) (Figure 12 and Figure 13)”.
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Figure 12: Effective life (years) (Langston et al., 2008, p: 6)

Useful life in the ARP model can be determined from Equation
Ly

Useful life(L,) = L
1+37, Oi)

= “Lp % physical life (years),

= 01 % physical obsolescence (% as decimal p:a.),

= 02 ¥ economic obsolescence (% as decimal p:a.),
= O3 Y% functional obsolescence (% as decimal p:a.),
» 04 Y technical obsolescence (% as decimal p:a.),
= 05 Y social obsolescence (% as decimal p:a.),

= 06 ¥ legal obsolescence (% as decimal p:a.),

= Q7 Y% political obsolescence (% as decimal p:a.)” (Langston, et al., 2013,

p:4).
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Category

Criterion

Long Life
(Physical)

Structural Integrity

Material Durability

Workmanship

Maintainability

Design Complexity

Prevailing Climate

Foundation

Location
(Economic)

Population Density

Market Proximity

Transport Infrastructure

Site Access

Exposure

Planning Constraints

Plot Size

Loose Fit
(Functional)

Flexibility

Disassembly

Spatial flow

Human Scale

Neighbourhood

Convertibility

Atria

Structural Grid

Service Ducts and Corridors

Low Energy
(Technological)

Orientation

Glazing

Insulation and Shading

MNatural Lighting

Natural Ventilation

Quality Standard
(Legal)

Standard of Finish

Fire Protection

Indoor Environmental Quality

Occupational Health and Safety

Security

Comfort

Disability Access

Energy Rating

Acoustics

Building Management Systems

Solar Access

Sense of Place
(Social)

Image/ Identity

Aesthetics

Landscape/ Townscape

History/ Authenticity

Amenity

Context
(Political)

Adjacent Buildings

Ecological Footprint

Conservation

Community Interest/ participation

Urban Masterplan

Zoning

Ownership

Figure 13: The adaptSTAR model (Conejos et al., 2011, P: 6-7)

3.1.3.2 Adapt-Star Model

Based on most of scholars in conservation field, Rodwell (2008) also focuses on the
significance of cultural heritage which is a vital element of sustainable development
and promote the national identity. The adaptSTAR model which has noticeable
consistency with the ARP model can increase the designer’s power for critical decision
making that assist the future reuse and longevity improvement, to be ensured about the
future adaptive reuse of buildings and the integration with sustainable environment.
The design criteria has linkage to the same 7 obsolescence factors as the ARP model

as a base of this assessment (Figure 14 and Figure 15) (Conejos, et al., 2014).
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*Ecological Footprint and
Conservation (4.05%)
*Community Support and
Ownership (4.35%)
*Urban Master Planand
Zoning (4.39%)

Standard of Finish (4.36%)
*Fire Protection and
Disability Access(4.65%)
*Occupational Health,
Indoor Environmental
Quality (IEQ), Safety and
Securfty (4.26%)

*ImageandHistory (4.69%)
*Aesthetis and Townscape (5.04%)
*Neighbourhood and Amenity (4.64%)

“Structural Integrity and Foundation (5.58%)
] (5.33%)

*Maintainabilty (5.17%)

*Denshity and Proximity (4.47%)
<Transport and Accessibility (4.52%)
+Plot Size andSite Plan (4.41%)

*Flexibility andConvertibility (3.42%)
*Disassembly (2.96%)
patial Flow and Atria (3.00%)
tructural Grid (3.03%)
*Service Ducts and Corridors (2.82%)

“Orientationand Solar Access (2.80%)
Glazing andShading (2.54%)
*Insulation and Acoustics (2.49%)

* Natural Lighting and Ventilation (2.67%)
*Energy Rating (2.31%)

*Learn and Obtain Feedback on Building
Performance and Usage (2.04%)

The Model

Figure 14: The adaptSTAR model (Conejos et al., 2014, P: 4).

Category (7)

Sub-category (26)

Physical

Economic

Functional

Technological

Social

Legal

Political

Structural integrity and foundation
Material durability and workmanship
Maintainability

Density and proximity

Transport and access

Plot size and site plan

Flexibility and convertibility
Disassembly

Spatial flow and atria

Structural grid

Service ducts and corridors
Orientation and solar access

Glazing and shading

Insulation and acoustics

Natural lighting and ventilation
Energy rating

Feedback on building performance and usage
Image and history

Aesthetics and townscape
Neighbourhood and amenity
Standard of finish

Fire protection and disability access
Occupational health, [EQ, safety and security
Ecological footprint and conservation
Community support and ownership
Urban masterplan and zoning

Figure 15: Criteria and sub-criteria of adapt-star design criteria (Conejos et al., 2014,

p: 43)
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3.1.3.3 Preliminary assessment of adaptation potential (PAAM)

Building adaptation and property has been investigated between1998 and 2008 in
Melbourne central business district (CBD). The property significance was retrieved by
using a principal component analysis (PCA) and for optimal decision making as a
weighted index, a model was proposed: the Preliminary Assessment Adaptation Model

(PAAM), (Wilkinson, 2011).

Minor works (i.e. the slightest work embraced), changes works (i.e. counting
corrections to the space plan, redecorations and maintenance of the existing outside
fabric with minor alterations remotely), change of utilizing (from one land utilize to
another, office to private), changes and extensions (major work counting reconfiguring
internal space, changes to the structure and texture, services and decorations),
devastation and modern construct were inspected. The focus of this paper is placed on
adaptive reuse and accordingly only building adaptation events classified as
‘alterations and extensions’ (level 4) are examined further, (Figurel6) (Wilkinson,

2011, P:6).

Adaptation level Title

Level 1 Minor

Level 2 Alterations

Level 3 Change of Use

Level 4 Alterations and extensions|
Level 5 Demolition

Level 6 New build

Figure 16: “The relationship between building adaptation and property attributes”
stated by Wilkinson (2011, p:105).

49



The Preliminary Assessment of Adaptation Model (PAAM) has been developed by
Wilkinson (2011) based on selecting 1237 building adaptations in ‘alterations’ stage
in (CBD) since 2009-2011. As it shows in figurel3, PAAM analysis is based on
multiple criteria according to different six stages. Generally, PAAM has been known
as one of the reliable representative diagram to express the connection between
building adaptation and the significant key of decision making criteria (Langstone et

al., 2013).

Wilkinson (2014) expresses the advantages of the PAAM model that is moderately
simplifies the understanding of the building adaptation potential in fast and deeper
manner and present the essential attributes of the property which are required issues
from stakeholders. Additionally, the PAAM can be used by a non-expert to achieve
the primary assessment of building’s overall appropriateness for ‘alterations and
extensions’. Furthermore, the PAAM model has more integration to recent
developments for example environmental sustainability, (Figure 17) (Wilkinson,

2014).
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Category Attribute

Economic Current value
Investment value
Yields
Increase in value post adaptation
Construction and development costs
Convertibility (ease of conversion to
other use and costs associated with the
conversion)

Physical Building height/mumber of storeys
Floor plate size
Shape of floor plate
Service core location
Elasticity (ability to extend laterally or
vertically)
Degree of attachment to other buildings
Access to building
Height of floors
Structure
Floor strength
Distance between columns
Frame
Deconstruction (safe efficient
and speedily)
Expandability (volume and capacity)
Flexibility (space planning)
Technological and convertibility
Dis-aggregability
(reusability / recyclability)

Location Transport

and land use Access (proximity to airports, motorways,
train stations, public transport nodes,
buses and trams)
Land uses (commenrcial, residential,
retail and industrial or mixed use such
as office and retail)
Existing planning zones
Rezoning potential
Density of occupation

Legal Ownership — tenure
Occupation — multiple or single tenants
Building codes

Fire codes
Access acts
Health and safety issues
Convertibility
Social Community benefits — historic listing

Transport noise

Retention of cultural past
Urban regeneration
Aesthetics

Provision of additional
facilities / amenities
Proximity to hostile factors
Stigma

Age

Environmental Internal air quality
Internal environment quality
Existence of hazardous materials
(asbestos)
Sustainability issues

Figure 17: PAAM design principles criteria (Wilkinson, 2014, p:78).

51



3.2 Investigation of selected adaptive reuse models

By considering PAAM obsolescence design criteria, number of differences appears
compare to ARP and adapt-star in terms of design criteria categorization. Although
some of the sub-criteria has same definitions as another sub-criteria with different title,
but in order to make equal validation system, both criteria have been merged in the
matrix. The Table 4 below defines the variety of adaptive reuse models worldwide;
makes an analysis of the related models in terms of their scope, direct or indirect
relations to adaptive reuse of heritage buildings, the evaluation tools / software and

their problems and limitations.

Table 4:Variety of adaptive reuse models design features worldwide

ADAPTIVE REUSE MODELS CATEGORY

1 Physical Physical Physical

2 Economic Economic Economic

3 Social Social Social

4 Functional Functional

5 Technological Technological

6 Political Political

7 legal legal Legal

8 Environmental

9* Location and land use
* Location and land use contains mutual sub-criteria with the other
factors which has been merged with them.
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By addressing the analysed documents from adaptive reuse models related to heritage
buildings, the pointed criteria will support evaluation part of the study to achieve the
features to shape the proposed framework. In order to achieve the equilibrium in
adaptive reuse criteria collection from selected adaptive reuse models, a table has been
created in order to define the combination of all adaptive reuse criteria related to

heritage buildings, (Table 5).
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Table 5: Adaptive re-use models versus adaptive re-use criteria

o =
£ % = & 2=
< S 3 =
B o £ M bl 8 &5
2 = g & g 2 22 5%
£ z . Z 2 = EE
= s s 2 28
§ A % A%
“By abiding to such an intense documentation
routine that promotes hands-on engagement
Afetica Historic with a historic structure, a deeper understanding
1 (1930s) HABS American Building  of the historic fabric is achicved and thus is X
. Surveys reflected in an accurate set of documentation
for the Heritage Documentation Program’s
archive (HDP)” (Bopp, 2014)
Asiierica Building “New paradigm of digital design and
2 a 97())‘ BIM Information management, shows great potential for the X
Modelling refurbishment process™ (Bruno, 2018)
“PAAM is a reliable diagrammatic
representation of the relationship between key
significant decision-making criteria and
Preliminary building adaptation™ (Wilkson et al, 2014).
3 Australia PAAM Assessment of  “The PAAM model facilitates a relatively fast -
(2004) Adaptation and deeper understanding of the adaptation
Potential potential of a building and highlights the
important property attributes which are likely to
present issucs for stakcholders™ (Wilkson,
2014) (Idemen, 2016).
“The ARP model provides a reasonable
straightforward method for accessing effective
uscful life and adaptive reuse potential (ARP)
in existing buildings.” “The concept of adaptive;
Aiiive reusc potential (ARP) provides a robust
Australia ap assessment of the effective usceful life of a
4 ARP Reuse S e 7 : 8 X
(2007) Potential historic building, taking consideration of
factors affecting obsolescence. The ARP model!
predicts useful life as a function of (discounted)
physical life and obsolescence and allows the
calculation of the adaptive reuse potential”
(Wilkson, 2009).
“Historic Building Information Modelling
Histori (HBIM) is a novel prototype library of
istoric Pt 2
e parametric objects, based on historic
Ireland Building 4
5 HBIM . architectural data and a system of cross X
(2009) Information Jatf Iy 2 :
Modelling platform programmes for mapping parametric
objects onto point cloud and image survey
data” (Murphy, 2013).
“A new design rating tool called adaptSTAR, is|
Aiistialia a weighted checklist of design strategies that
6 (2010) AdaptSTAR  Adapt Star Model  lead to future successful adaptive reuse of X
buildings.” “AdaptSTAR model can empower
de&éﬂuers of buildings to make critical
cisions that contribute to improving |
longevity and future reuse” (Rodres, 2011).
“The main objective of CHIMS is to create a
Cultural Heritage new kpowledgebased context fpr )
: understanding, managing and disseminating
Malta Information ; 2 3y
7 CHIMS data concerning cultural heritage. CHIMS aims x
(2011) Management 3 A
3 at enabling access to cultural heritage as a
ystem . :
requirement for protection as well as a
fundamental human right” (Buhagiar, 2006).
. ) Cultiaal Heciiags' The CHPP‘mode] requires apalyzmg the
Lithuania : indicators which establish the impression for
8 CHPP Perception e . x
(2018) Potential people to evaluate buildings as cultural heritage

by contextual analysis™ [4].
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The presented Table 5, had been express the idea of adaptive reuse criteria taken from
adaptive reuse models related to heritage buildings worldwide. Continuously, the
common adaptive reuse design criteria have been used in the thesis evaluation criteria
which promotes via a excel table. Table 6 describes different models related with
adaptive reuse and adaptive reuse of architectural heritage buildings. The following
Table 6 describes the summary of adaptive reuse models with direct relations with

ecological sustainability and their evaluation tools.
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Table 6: Classification of rating systems from the world, according to their relation with adaptive reuse of heritage buildings

the important property
attributes which are likely
to present issues for
stakeholders™.

A further limitation of the
approach is that the model is
derived from an analysis of
past practices.

In undertaking an
assessment the assessor does
not consider current
property market and general
economic conditions within

the PAAM,

No. Name of Models Scope relation Evaluation tools/software Problems and limits in terms Obsolesce Design
related with adaptive To adaptive reuse of heritage of historical buildings criteria
reuse buildings

1 adaptSTAR “The adaptSTAR is a rating “Use Langston’s ARP model o Online questionnaire Lack of clear design criteria Physical
(Conejos & Langston tool that effectively considers  to validate a new design software program survey for future adaptive reuse. Economic Functional
2011). or predicts the adaptive reuse  rating tool called Monkey. Lack of consensus as to what Technological
(Conejos et al., 2013, potential of new or future adaptSTAR, is a weighted design criteria would best Social
95-103.) buildings”. checklist of design strategies maximize the adaptive reuse Legal
(Conejos, Langston “AdaptSTAR star rating that lead to future successful potential of future buildings Political
2010). similar in concept to the adaptive reuse of buildings”.

Green Building Council’s

Green Star or LEED “The adaptSTAR model is
methodology where an extension to the existing
performance is 1 mability tools used to
using a standard five star measure a building’s energy
rating methodology™. cfficiency™.

2 ARP (Adaptive Reuse  “The ARP model providesa  “The concept of adaptive e Online questionnaire Lvidence is needed to Physical
Potential). reasonable straightforward reuse potential (ARP) software program Survey determine if these findings are  Economic Functional
(Seeley, 1983) method for assessing provides a robust assessment Monkey. replicable for a wider range of  Technological
(Langston, 2008) effective useful life and ARP  of the effective useful life of  «SYNDEX methodology Social
Conejos & I in existing buildings”. “ARP  a historic building, taking Legal
2011). model use of this technique consideration of factors Political
(Conejos etal., 2013., by government authorities to  affecting obsolescence™.

95-103.) help manage the daunting

(Conejos, Langston task of where best to “The ARP model predicts

2010). prioritize its resources for useful life as a function of

heritage protection™. (discounted) physical life

and obsolescence. It allows
the calculation of the
adaptive reuse potentials for
historic buildings™.

3 PAAM (Preliminary “A predictive model for the = “The PAAM incorporated e Using a principal component =~ PAAM was developed to be  Economic
assessment of preliminary assessment of more recent developments analysis (PCA) "used by a non-expert to obsolescence
adaptation potential ) adaptation potential such as environmental make an initial assessment Physical

(PAAM) which was based sustainability. of a building’s general obsolescence
ld‘_mcf‘ ctal. (2016). on building adaptation The PAAM model suitability for “alterations Location and land
Wilkinson (2014).  events between 1998 and facilitates a relatively fast and extensions’ adaptations  use

2008 in Australia™. and deeper understanding It is limited for existing Legal

of the adaptation potential office buildings only. Social
of a building and highlights Environmental




3.3 Adaptive reuse design criteria based on ARM as cultural
sustainability tools

Adaptive reuse design criteria for heritage buildings had been extracted from the
investigated ARM. Formation of adaptive reuse models has been made by addressing
sustainability factors in relation with heritage building. Additionally, criteria derived
from existing adaptive reuse models has been added to the particular Table 9 in order

to prepare the evaluation criteria document, Table 7.

Table 7: Adaptive re-use models versus adaptive re-use criteria
ADAPTIVE REUSE MODELS DESIGN

CRITERIA
EVALUATION
Including Adaptive
Reuse Factors

CREDIT
Physical
Obsolescence
Economic
Obsolescence
Social
Obsolescence
Funtional
Obsolescence
Technological
Obsolescence
Political
Obsolescence
Legal
Obsolescence
Environmental
Obsolescence

ADAPTIV ADAPTSTA
EREUSE ARP
MODELS ‘ PAA
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Based on the collected data from ARM related to HB, an evaluation has been made to
examine and reveal the adaptive reuse design criteria by extracting particular criteria
from existing adaptive reuse models. The examination was targeted to find certain
criteria within ARM, which have a relationship with HB that are pointed with dashed-

lines (Figure 18).
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ADAPTIVE REUSE CRITERA ADAPTIVE REUSE MODELS
EVALUATION
NAME ARP RDAPTSTAR] PAAM
Prelimil
G Adaptive assr:slsnr:::::v of
CRITERIA SUB-CRITERIA FULL NAME Reuse P 2
7 Reuse Star| adaptation
Potential X
potential
Stougiie 7

Gross floor area

Building height/number of storeys
Structural integrity and foundation

Floor plate size

Shape of floor plate

Service core location

Elasticity (ability to extend laterally orizertically,
Material durability and workmanship
Degree of attachment to other buildings
Access to building

Height of floors

A Floor strength

Distance between columns

Frame

Design complixity

Workmanship

Prevailing climate

Deconstruction (safe efficient@ind speedily)
Expandability (volume and capacity)
Flexibility (space planning)
Technological and convertibility
Maintainability
Dis-ageregabilifyfrensability / recyelability)
Population Density

Investment value

Density of occupation

Yields

Current value

Economic  |Transport and accessibility

Plot size and site plan

Increase in value post adaptation
Construction and development costs
Convertibility (ease of conversion to

IExeosure
ommunity benehts = HIS(DI’IC isting

Density of valuable cultural resourses in

Image and identity

Transport noise

Retention of cultural past

Aesthetics and landscape/Townscape

ey History/ Authenticity

Urban regeneration

Neighbourhood and amenity

Provision of additional facilities/ amenities

Proximity to hostile factors

Stigma

Age

Human scale

Flexibility and convertibilify

Di bly

Funtional |Spatial flow and atria

Structural grid

v Service ducts and corridors
Torenetonan sorar secey

Glazing and shading

Insulation and shading

Technological |Natural lighting and ventilation

Energy rating

Feedback on building performance and usage

ADAPTIVE REUSE DESIGN CRITERIA

Building management system

Community interest/ participation
Adjacent buildings

Community Support and Ownership
Urban masterplan and zoning / Urban

ZQ0ine.
Ownership — tenure
Standard of finish

Fire protection and disability access
Occupational health, |EQ, safety and security
. JBuilding codes
Convertibility
Energy rating
Acoustic

Comfort

Internal environment quality
Existence of hazardous materials (asbestos)

Sustainability issues

Figure 18: Adaptive reuse design criteria related with HB extracted from adaptive reuse
models (ARM)

Environmental

60



Aforementioned Figure 18 presents design criteria and sub-criteria derived from
ARM. As mentioned earlier, the design criteria and dub-criteria are based on the levels
of obsolescence categories related with HB. The related features of each adaptive reuse
model will be composed into the proposed framework to achieve related cultural
sustainability criteria and sub-criteria as the initial step: This will be followed by the
insertion of the ecological sustainability criteria and sub-criteria which will be
examined in the coming chapter.

3.4 Chapter conclusion

Consideration about the adaptive reuse of architectural heritage instead of demolishing
them has always been a worthy topic, and lately, this topic is discussed further by
means of both environmental, socio-cultural and economic points of view.
Furthermore, increase in the demand for ecological sustainability in different fields is
noticeable, especially in architectural conservation. Hence, the main aim of this study
has been mentioned as, the integration of applying the mutual cultural and ecological
sustainability criteria on adaptive reuse of architectural heritage buildings.
Accordingly, the definitions of Adaptive reuse models (ARM) are described in

Chapter 2, in addition to introducing the evaluation tools for cultural sustainability.

In order to apply cultural sustainability features on architectural heritage, criteria and
sub-criteria which are derived from existing “Adaptive Reuse Models” have been
examined in this chapter. Moreover, in the next chapter, ecological sustainability of
heritage buildings will be introduced, which needs assessment tools such as
“Environmental Rating Systems (ERS)” to evaluate the environmental friendly
features of heritage building adaptations. several case studies worldwide have been

mentioned in order to expand the discussion through various heritage buildings, which
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were under adaptation work according to environmental sustainability certification.
Hence, these cases have been collected based on the scope of this study which attempt
to investigate heritage buildings with the focus of environmental aspects. Figure 19

has been drawn in order to present the structure of the chapter.
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ENVIRONMENTAL
RATING SYSTEMS

ADAPTIVE REUSE MODELS

Figure 19: The evaluation process of this study



Chapter 4

ECOLOGICAL SUSTAINABILITY ISSUES ON

HERITAGE BUILDINGS

Recently there is an increase in the arguments which focus on the potential of
adaptive reuse of existing building stock in order to retain ecological sustainability
by reduction in the energy required for construction of new buildings. Integration
of historic building stock into environmental systems, can help with the global
environmental issues by reduction in energy consumption and release of
greenhouse gasses (ICOMOS. 1964; Castaldo et al, 2017), The World Heritage
Committee started to apply a policy in 2015 which integrated a sustainable
development approach into the procedures of World Heritage (UNESCO. 2015). It
is in alignment with United Nation’s (UN) (2030) Agenda for Sustainable
Development. It also states the methods by which world heritage can support the
three critical aspects of sustainable development: inclusive economic viability,
environmental conservation and inclusive social justice (Siebrandt, 2017; Dogan,

2019; Atun et al, 2019).

In this chapter ecological sustainability of heritage buildings will be introduced,
which are discussed through assessment tools such as “Environmental Rating
Systems (ERS)” to evaluate the environmental friendly features of heritage

building adaptations.
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4.1 Environmental rating systems for assessing ecological

sustainability

Conservation processes of heritage buildings need to fulfil the preservation and
improvement of their past expressions, with the extreme objective of identification
and transmission of the cultural heritage to the future generations. Hence, rating
systems have been introduced by Boarin et al., (2014, p:1), in order to develop the
level of sustainability for historic buildings without compromising the heritage

values.

Most of the sustainability rating systems are established according to sustainable
development pillars. The rating systems for evaluating the environmental
performance of buildings are aimed at establishing an objective and inclusive
technique for assessing a wide range of environmental performance. These rating
systems, in a number of cases, can also include community projects, infrastructure
and urban-scaled projects. These systems are aimed to increase the project’s
sustainability by assisting project management through frameworks with defined
criteria for evaluating different features of a building’s environmental impact. This
system is intended to assess the performance of a building in a harmonized and
corresponding manner in accordance to pre-designed criteria, standards, factors

and guidelines.

In recent years, with global interest in sustainable development, several rating
systems for evaluation of the buildings’ environmental impacts have been
developed. Each and every method has its own particularities and applicability.

Rating systems are created by scoring methods in order to evaluate the
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environmental sustainability of buildings and are generally established according
to four main criteria including social, cultural, environmental and economic issues

(United Nations, 2005; Podvezko, 2011; Bernardi et al., 2017; Awadh, 2017).

Sustainability Rating Systems (SRSs) consist of three stages:
= “ Classification: Environmental change expectations determine the
impact category based on various inputs and outputs.
= Characterization: Identify the impact of each input and output with
relation to their category.
= Valuation: Category weighting in comparison to other categories”

(United Nations, 2005; Fenner, 2007).

This study has examined different types of common rating systems such as Green
Building Rating System (GBRSs), LEED and BREEAM, Estidama, GSAS, etc.
according to their relationship with heritage buildings. Additionally, there is a new
rating system called ‘GBC Historic Building™’ which aims to improve a
building’s sustainability level without compromising its cultural value, by defining
anew criteria titled “Historic Value” (Boarin, 2014). Rating systems can be applied
to different projects with a variety of intervention degrees such as preservation to
renovation. Altogether, the main goal of the GBC HB rating system is to assess and
ensure that a historic building’s major renovation and renewal or functional
reorganization of interior spaces is consistent and in line with ecological

sustainability (Green Building Council Italia, 2016; Castaldo, et al., 2017).
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The Table 8 demonstrates different types of global rating systems and their direct
or indirect relations with adaptive reuse, specially allocated to architectural

heritage buildings:
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Table 8: Classification of rating systems from the world, according to their
relation with adaptive reuse of heritage buildings

Related | P e | e
2 elate elate
NOCountry Name Management w;;l;ﬁgR with AR of| with AR
HB of HB
Africa
ol Green Star SA South Africa GBC X
5 South Africa SBAT 1(iSIR {(Council for Scientific and Industrial X
esearch
I‘z?étgeast GPRS Green pyramid rating system X
Asia
4 GHEM China Real Estate Chamber of Commerce X
5 GOBAS Minister of Science and Technology X
_6 China DGNB DGNB China X
7 ESGB Ministry qf Housing and Urban-Rural x
Construction
8 BEAM Plus HK-BEAM Society X
Comprehensive Environmental Performance
i — Assessment Scheme for Buildings .
10 Hong Kong HK-BEAM Hong Kong Building Environment Assessment X
o Method
11 1BI The Intelligent Building Index X
2 BQI The Building Quality Index
iln dia TERI-GRIHA The Energy and Research Institute (TERI) X
14 LEED® India Indian GBC X
15 CASBEE Japan Sustainable Building Consort | X
16 Japan NIRE-LCA Natipnal Institute for Resource and X
Environment
17 Korea GBCC Korean Korea Institute of Energy Research X
1B S Grear Nk IS\ingapqre Building and Construction x
uthority
19 Taiwan EEWH Architecture and Building Research Institute X
: ARGE—Archimedes Facility-Management
20 Thailand DONE GmbH, Bad Oeynhausen anc}i, REHSCgC X
21 Vietnam LOTUS Vietnam GBC X
22 Egypt GBRSs (Green Building Rating Systems) X
Europe
23 _—_ BREEAM AT DIFNI X
24 DGNB OGNI X
25 Belgium LEnSE Belgian Building Research Institute X
26 Bulgaria DGNB Bulgarian GBC X
27 Czech DGNB DIFNI X
28 Republic SBToolCZ 1iSBE International, CIDEAS X
29, —— BEAT 2002 SBI X
30 DGNB Denmark GBC X
31 Finland PromisE VIT X
32 France HQE™ Method HQE™ X
33 ESCALE CSTB and the University of Savoie X
34 Germany DGNB German Sustainable Building Council X

82
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Indirectly | Non-

Related
3 Related | Related
NOCountry Name Management w(:tthI?;R with AR of| with AR
HB of HB
35 BREEAM DE DIFNI X
36 Greece DGNB DIFNI X
37 Hungary DGNB DIFNI X
38 GBC - Ilally Qreen Building Council—Historic X
—ltaly HB/LEED®Italia  Buildings
39 L iiSBE Italia
40 Luxembourg BREEAM-LU DIFNI X
41 Netherlands BREEAM-NL Dutch GBC X
42 Norvay BREEAM-NOR _ Norwegian GBC X
43 Okoprofil SINTEF X
44 Poland DGNB DGNB International X
A5 5 steal LiderA Instituto Superior Técnico, Lisbon X
46 SBToolPT 11SBE Portugal, LEFTC-UM, ECOCHOICE X
47 Russia DGNB DGNB International X
48 Spai DGNB N/A X
49 ~Pam BREEAM ES Fundacion Instituto Technoldgico de Galicia X
50 Sweden EcoEffect Royal Institute of Technology X
51 BREEAM SE Swedish GBC X
QSwitzerland W LT -
53 DGNB SGNI X
54 Turkey DGNB - X
55 Ukraine DGNB DGNB International X
o BREEAM BRE X
Kingdom
North America
57 LEED® Canada Canada GBC X
58 e GreenGlobes ECD Canada X
59 Mexico SICES Mexico GBC X
60 LEED® United States GBC [ %
61 United GreenGlobes Green Building Initiative X
sg States BEES Building for Environmental and Economic X
Sustainability
Oceania
59 . Green Star Australian GBC X
——Australia —— - -
60 NABERS NSW Office of Environment and Heritage I X
e Green Star NZ New Zealand GBC X
Zealand
South America
62 Argentina LEED® Argentina _ Argentina GBC X
63 i LEED® Brazil Brazil GBC X
T R HQE™ Fundagiio Vanzolini X
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By addressing Table 3 ERS with direct relation to HB have been marked to be
under precise information detail. Notably, Figure 3a-3f investigates the selected
ERS, which have direct relation to heritage buildings, by evaluating their scope.
Furthermore, they were examined in terms of problems/limitations and used
software in order to achieve certification for adaptive reuse projects to be

ecologically sustainable.

In this study, the rating systems which have direct relation with heritage buildings
will be the basis for analysis, on the other hand, the rest with indirect relation with

architectural heritage buildings will be in coverage of the basic information.
4.2 Analysis of environmental rating systems worldwide, with
relations to heritage buildings

The following Table 9, describes the summary of different types of rating systems
globally having and their direct or indirect relations with architectural heritage

buildings and their evaluation tools.
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Table 9: Weights of criteria and sub criteria based on “Economic” category of ARM related to ecological sustainability and HB

No. Name of Rating Scope Direct relation Evaluation Problems and limits Source
Systems To adaptive reuse of heritage tools/software in terms of historical
buildings buildings
LEED (The ‘In LEED-ND (2009 vV3) “This new system has to consider e  Autodesk This is where the Council, U. G. B.,
Leadership in neighbourhood development | preservation and adaptive reuse Ecotect™, problem arises for (2014).
Energy and and new construction, this value-added in green building e  Autodesk Green @ preservationist
Environmental system is the most used one | projects”. “LEED-ND projects and Building Studio | conservationist NAGUIB (2016).
Design) American for historic buildings’. historic resources attempt to either (GBS)™ professionals, because
LEED-ND-V4) create or preserve distinet places, o [ntegrated they have to force fit Azhar et al. (2011)
1998 “LEED vV4 adds specific where visitors feel connected to Environmental their project into one of = Boarin et al. (2014)
points for historic their communities and to the built Solutions (IES)®, | the nine existing
preservation and environment through appreciation o  Virtual systems while still
adaptive use in the newly of the past or a plan for the Environment attempting to maintain
introduced Building Life- future”. (VE)™ the authenticity of the
Cycle Reduction Impact e IES-VEM™ structure.
credit”™. software
e BIM software
(Autodesk
Revit™ and TES
Virtual
Environment™)
BREAM UK “Launched in 1990 by the BREEAM Infrastructure 2016 has o  JES-VE™ The general perception = BREEAM (2018)
(Building Research Building Research a category named as Landscape software is that, because of NAGUIB (2016)
Establishment Establishment (BRE) and and Heritage. heritage and Balson et al. (2014)
Environmental used across Europe. It is an conservation
Assessment environmental assessment A separate scale is provided for considerations, it will
Methodology) method and rating system heritage buildings to reflect be more difficult to
United Kingdom for buildings. It encourages  limitations in the scope to reduce achieve higher
1990 designers, clients and others | energy demand. BREEAM ratings for

to think about low carbon
and low impact design,
minimizing the energy
demands created by a

building before considering

energy efficiency and low
carbon technologies”.

listed refurbishments.



No. Name of Rating Systems Scope Direct relation Evaluation Problems and limits Source
To adaptive reuse of heritage tools/software in terms of historical
buildings buildings
3 CASBEE (Comprehensive | CASBEE system was CASBEE-EN: is designed to BEE (Building CASBEE created just NAGUIB (2016)
Assessment System for developed in Japan, evaluate the performances of Environmental for Home program CASBEE (2016)
Built Environment beginning in 2001. The existing buildings based on Efficiency) Atanda & Oztiick
Efficiency) Japan 2001) family assessment tools predicted performance and (2018).
are based on the butlding’s | specifications with renovation. Sasatani et al.
CASBEE for Renovation - | life cycle: pre-design, new | CASBEE-RN may also assess (2015).
CASBEE-RN construction, existing improvement of specific
building and renovation. It | performance in relation to the
presents a new concept of | purpose of the renovation.
assessment that (CASBEE-RN) to help
distinguishes generate proposals for building
environmental load from upgrades and to assess
quality of building improvements™
performance.
4 LIDERA (Lead for the This system can be applied | Enhance local dynamics and LiderA, evaluation Pinheiro (2010)
Environment) 2005 to the different stages of promote proper integration system Miranda & JAP.
the building process (Site and integration), with (2013).
(project, construction, regard to Soil, to Natural Pinheiro (2011)
operation/use, maintenance | Ecosystems, and to Landscape
and renovation and and Heritage
demolition)
5 SBTopl (Sustainable Tt 15 specifically designed The greatest constraint to SBTooluses the To facilitate the Matews & Braganca
Building Tool) 1996 to allow users to reflect on | sustainability assessment 1s that | Science Advisory quantification of (2011).
different priorities and to assessment involves subjective | Board (SAB) environmental
adapt it to the rating and depends above all on performance,
environmental, socio- the planned function of the SBToolPT. uses the

cultural, economic and
technological contexts of
different regions.

building, as well as on its
socto-economic and cultural
heritage context.

SBToolRT, (the Portuguese
chapter of USBE), to develop
and propose a generic
methodology to assess the
sustainability of existing, new
and renovated buildings in
urban areas

same environmental
categories declared in
the Environmental
Product Declarations
(EPDs). However, there
are, at present, some
limitations to this
approach due to the
scarcity of available
EPDs.




No Name of Rating Systems Scope Direct relation Evaluation Problems and limits Source
To adaptive reuse of heritage tools/software in terms of historical
buildings buildings
[i] GBC Historic Building™, | GBC Italia decided to GBC Historic BuldingTM 1sa | Dynamic simulation | the weakness of Boarn et al. (2014)
(Green Building Council) | develop GBC Historic new rating system for the engine (EnergyPlug) | existing tools when Boarin, P. (2016).
Italy. LEED® Italia. 2017 | Building™ | a new voluntary certification of the applied to the historical
LEED®-based rating sustatnability level of context, by highlighting
system for the voluntary conservation, requalification the need of a new
certification of the and partial tegration of historic assessment framework
sustainability level in buildings, respecting and in case of restoration
restoration, recovery and protecting thetr cultural value. and preservation
integration of historic processes
buildings, with the
ultimate purpose of
recognition, enhancement
and transmission to the
future of cultural heritage
1n 1ts usefulness, lustonic
interest and significance
7 GPRS (Green pyramud Egypt green building Cultural Heritage: Credit points | statistical computer NAGUIB (2016)

rating system Levels)
Egypt 2009

council has commissioned
to define the framework of
a rating system and a
national committee has
been formed to review and
ultimately approve the
Green Pyramid Rating
System completed and
took place 2010.

The GPRS sustainable
building rating system,
where it was developed by
the HBRC, 1s the

national rating and
certification system for
sustainable new buildings
and major renovation in

Egypt.

are obtainable for incorporating
architectural, construction and
technical solutions which excel
in reflecting national and
regional cultural heritage while
contributing to the
environmental performance of
the building.
GPRS-V2-2017-NB:
Sustainable site. Innovation and
added values aspect, the
““Culture heritage™ is well
covered in vernacular
architecture related modules
and “*Innovation™ 15 well
covered too 1n the imovation,
design studio and architecture
modules.

software called -
SPSS8 250

Zhang et al. (2019).
Moussa (2019




No. | Name of Rating Systems Scope Direct relation Evaluation Problems and limits in Source
To adaptive reuse of heritage buildings | tools/software terms of historical
buildings
8 | ITACA ( Institute for This rating system is at It analysed the origin and the historic MC4Suite The methods outlined Asdobali et al.
Transparency of Contracts | the aim of describing the development of energy certification IES Virtual limited performance (2015).
and Environmental building environmental schemes in buildings together with the Environment about the indoor
Compatibility) 2001 quality, including the definition and scope of a building energy environmental quality:
maintenance of indoor certificate and critical aspects of its
comfort during the entire | implementation.
life cycle.

0 CEPAS (Hong Kong) 2001 | As a green building CEPAS considers traditional Calculation of | The CEPAS framework | Awadh (2017).
labelling scheme mitiated | environmental performances, such as CEPAS Total | is derived to suit the Ho et al. (2005).
under the 2001 energy, indoor air quality, and the Score by Hong Kong context Wu, &
Government Policy maintenance of building services numbers of after careful evaluation 2005).
Objectives, the CEPAS mnstallations, the CEPAS also considers formula of existing schemes and i et al.
endeavours to address other social-economic factors, such as international 2017
both physical and human- | mmpacts on surroundings, communal experience.
related issues amongst the | interactions, building economics,
core aspects of transportation, heritage conservation, etc.
sustainability. Conserve and protect archaeological and

historic buildings, monuments,
components and artefacts
10 | (NABERS) National Green Star, announced NABERBS. 13 Australia™s first Reverse This calculation Bemardiet al.
Australian Built by the Green Building comprehensive built environment rating calculations methodology has served | (2017)
Environment Rating Council, 15 a national system that has been developed in well over 12 years but Gu et al. (2006)

System Australia 1998

voluntary rating system
that evaluates the
environmental
performance of buildings.
Rating tools are under
development for a range
of building types and
phases.

The tool addresses the
largest segment of the
commercial office market,
existing buildings,
Building Environmental
Assessment methods and
helps building owners to
assess the environmental
merits of their existing or
future assets

consultation with industry and other
stakeholders by the Australian
Government Department of the
Environment and Heritage. NABERS is a
performance-based rating system that
measures an existing building’s overall
environmental performance during
operation against a set of key impact
categories

has limitations for high
efficiency buildings.
The normalization
factors derived
theoretically which to
some extent reflects the
limitations of the
underlying dataset but
also reflects the limited
domain and range of
such factors.

NABERS (2019)
Bannister (2012).




By addressing the analysed documents from environmental rating systems related to
adaptive reuse of heritage buildings, the pointed criteria will support evaluation part

of the study to achieve the features to shape the proposed framework.

4.3 Environmental rating systems for assessing ecological

sustainability of adaptive reuse of heritage buildings

Investigation on worldwide rating systems for assessing ecological sustainability
issue, is eliminated to the ones with direct relation to heritage buildings. Therefore,
various types of rating systems, which have direct relation with heritage buildings,
have been introduced in this section.

4.3.1 LEED ND-V4

As NAGUIB (2016) state, Leadership in Energy and Environmental Design which
was founded in 1993, in America, has specific section related to historic building
conservation known as LEED-ND (2009 v3). In March 2013, a new assessment
system has been designed for such buildings, called as ‘LEED for Neighbourhood
Development and historic preservation’ shortly LEED-ND V4, in order to cover the
sustainability needs of the historic buildings. The new method is designed to ensure

preservation and adaptive reuse is being considered in green building projects.

LEED-ND projects and historic resources endeavor to either make or protect distinct
places, where visitors feel associated to their communities and to the built environment
through appreciation of the past or a plan for the future (NAGUIB, 2016, p:2). The
evaluation points and percentages have been explained in (Table 10).

4.3.2 BREEAM UK

The world’s first sustainability assessment and leading certification system for the

built environment has been Building Research Establishment Environmental
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Assessment Methodology shortly named BREEAM (BREEAM, 2018). It is
considered as an international standard that is adapted and applied through a network
of local scheme operators, evaluators and also industry experts. BREEAM rating
system acknowledges and reflects the value in higher performing assets through its
application and its goal is to inspire and empower change by rewarding and inspiring
sustainability throughout the lifecycle of buildings, infrastructure and master-planning
projects. BREEAM has been launched in 1990 and till now more than 590,000
buildings evaluations has been certified by it. BREEAM is being used in more than 78
countries (BREEAM, 2018). The assessment points and percentages have been
explained in (Table 10).
4.3.3 CASBEE
Comprehensive Assessment System for Built Environment Efficiency (CASBEE) has
been launched in 2002, and since then, techniques for evaluating the environmental
performance of buildings have gained more global interest and the movement towards
sustainable construction continues (Endo, 2005). This has a specific section related to
renovation, known as CASBEE- (RN: Renovation). CASBEE-BD/RN has been
proposed to assess the performances of existing buildings (contain heritage buildings
or non-heritage buildings) according to specifications for refurbishment and the
foreseen performance (NAGUIB, 2016, p:6). It can be used:

= With a view to Energy Service Company (ESCO) projects, remodelling

existing  buildings or  proposing  building-operation  monitoring,

commissioning, and upgrade designs

= To assess the environmental performance relative to the stage before to

renovation.
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= To determine the improvement of a particular performance has improved
in respect to the renovation's goal. For example, the BEE (Built Environment
Efficiency)

= Scores for assessment categories specifically relevant to energy saving
remodeling, such as Energy (LR1: Reduction and Built Environment Load)
and Indoor environment, can also be used to measure energy savings (Q1: Built

Environment Quality) (MLIT, 2016, p:3;NAGUIB, 2016:6).

The evaluation is valid up to three years after conclusion of adaptation work, and
evaluation should be repeated according to latest version of CASBEE-BD/RN
(CASBEE 2016). The evaluation points and percentages have been explained in
(Table 10).

4.3.4 LIDERA

As Pinheiro (2011) state, LiderA (Lead for the Environment) has been registered as a
Portuguese trademark and sustainable assessment method that is intended to be used
for finding out solutions and evaluating projects in order to certify or recognize them
by system’s brand in accordance with different categories. In 2005, the initial version
was released (V1.02) and aimed to assess, identify or certify projects in accordance
with the building scale and respective surroundings. Nevertheless, because of the
number of applications studied, a new version (VV2.00) was designed in order to extend
the reach of assessment to the built environment, including the demand for open-air
spaces, neighborhoods, blocks and sustainable communities (Pinheiro, 2011).
According to LiderA, the sustainability degree can be quantified and certified in

performance levels have been explained in (Table 10).
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The related sub-criteria of LiderA rating system is landscape and heritage which
defines heritage protection and enhancement with the value of 2% within other criteria.
“The adoption of conservation practices, as well as the built environment’s
preservation and enhancement is a major issue that sould also be considered in the
surrounding areas” (Pinheiro, 2011, p:17).

4.3.5 SBTool

As Mateus and Braganca (2011) state, the SBTool (Sustainable Building Tool) has
been created by 20 countries whose collaboration work began in 1996 and sponsored
by ‘International Initiative for a Sustainable Built Environment (iiSBE)’. The high
range on international involvements made the SBTool a more distinguished system
than others, since it allows to reflect various priorities and adapt to each region
according to technological, socio-cultural and environmental context (Mateus and

Braganga, 2011).

There has been an effort to propose a system in order to look into the adaptation
assessment in Malaysian context which is known as SBTool (Ng et al. 2007). SBTool
has been developed as a standard framework with high capability to reflect the
significance of related performance issues, with the region and therefore it involves
local standards (Larsson, 2007). By publishing the local benchmarks and weights, the
country ensures that the proposed system is related with their own conditions and they
are evaluated in 3 different levels based on their vital role from higher to lower which
have been explained in (Table 10). Larsson and Braganca (2012) defined the
following list which presents the main features of the SBTool system:

= covers a wide extend of maintainable building issues, extending from 100+

criteria to half a dozen;
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= takes into consideration region-specific and site-specific context features;
= s able to carry out appraisals at four particular stages of the life-cycle and
the frameworks give default benchmarks suited to each stage (Pre-design, Plan,
Construction and Operations)

= gives isolated modules for Site and Building evaluations; handles huge
projects or single buildings, which can be commercial and residential, new
and existing construction or a mixture of the two;

= Architects can indicate execution targets and can score self-assessed
execution;

= Assessors can acknowledge or adjust self-assessed execution scores
submitted by architects.

= Within a single building or as independent structures in a major project,

parameters can be set for up to three occupancy types.

Third parties can use the system to create parameter weights that reflect the varying

importance of concerns in the region, as well as applicable benchmarks in local

languages for each occupancy type, (Larsson and Braganga, 2012, p : 7).

4.3.6 GBC Historic Building™

As Boarin et al. (2014: 3) state, the new system arises in Italy, is known as GBC

Historic Building™ which is applied on historic buildings and the existing structures

that are worthy of attention as “material witness having the force of civilization”.

Accordingly, in order to use this system, the existing building must be built before

1945, which expresses a significant and deep sense in Europe building sector in terms

of technologies, materials and techniques given by the industrialization sector of

construction procedure (Boarin et al, 2014).
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The GBC Historic Building™ has been designed according to all the LEED®
protocols and the structure has the consistency as LEED does, therefore the maximum
score is 110 points. “100 points are calculated as sum of the scores assigned to the
credit of thematic areas such as: Historic Value, Sustainable Sites, Water Efficiency,
Energy and Atmosphere, Materials and Resources and Indoor Environmental Quality,
to which further 10 points allocated to thematic areas as: Innovation in Design and
Regional Priority, are added” (Boarin, 2016, p:21). GBC Historic Building® rating
system attempts to be applicable more internationally (global) and in European level
(regional), but for now it is accessible just in Italian market (Boarin, 2016). The related
percentages and point are given in (Table 10).

4.3.7 GPRS

As the Egypt Green Building Council (2010) state, Egyptian official government and
related stakeholders have investigated on the historic building’s value to find out an
assessment method in order to decrease the Green House Gases emissions (GHG) and
the power consumption. The Green Pyramid Rating System (GPRS) has been
launched in 2010, by the approval of the Egypt Green Building Council for the
confirmation of the proposed rating system framework by a national committee as
reviewers (NAGUIB, 2016). In order to identify the specific social, ecological and
industrial challenges, the proposed rating system assisted to explain what an “Egyptian

Green Building” is (Egypt Green Building Council, 2010).

The related sub-criteria of GPRS related to historical building has been introduced as
‘Innovation and Design Process’ which is the mixture of regional cultural heritage

value and national design reflection to buildings’ environmental performance
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(NAGUIB, 2016). GPRS involves four different stages of certification assessment
which are explained in (Table 10).

43.81TACA

As Catalino et al. (2005) state, the Federal Association of the Italian Regions has a
gathered working group on green building who established ITACA (Institute for
Transparency of Contracts and Environmental Compatibility) in 2001. One of the vital
proposes of this research assessment method is to promote and distribute high quality
performances for environmental sustainability and to improve the region’s policies

(Catalino et al, 2005).

The ITACA certification system involves 20 technical panels, which are allocated to
different energy and environmental features of buildings therefore the building which
required to be certified (Asdrubali et al. 2015). The five classification of ITACA has
been mentioned in (Table 10).

4.3.9 CEPAS

As Wu and Yau (2005) state, one of the holistic building assessment systems has been
introduced as ‘The Comprehensive Environmental Performance Assessment Scheme
(CEPAS)’ which is applicable for different types of buildings with the clear building
life-cycle differentiation and contains ‘pre-design, design, construction & demolition
and operation stages’. The vital aim of CEPAS rating system is to present the current
environmental performance movement for Hong Kong buildings, besides to keep them

update with global development of building sustainability (Wu and Yau, 2005).

Additionally, HKSAR (2006) published a statement about the target of CEPAS rating

system to design an outline to serve green buildings. In this regard, a consultancy
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group has been assigned by the Buildings Department to propose a comprehensive and
user-friendly CEPAS for evaluating Hong Kong’s buildings. The complete CEPAS
assessment has finalized the design / construction / operation levels based on
building’s environmental performances for the related procedure. Each building
performance has its own label which represents the level of satisfaction according to
their related requirements which are explained in (Table 10) (Ho, et al, 2005;Wu and
Yau, 2005).

4.3.10 NABERS

Bannister (2012) stablished a statement about the introducing of a certification system
for Australia context in 1998 named as ‘The National Australian Built Environment
Rating System’ known as NABERS (NABERS, 2019)’. The NABERS rating system
aimed to develop the green / greenhouse efficiency and sustainable energy which
requires to distinguish different buildings according to their efficiency levels
(Bannister 2012). Additionally, the NABERS rating system plays a vital role to
evaluate the actual environmental impact based on the defined rules and regulations

(NABERS, 2019).

“A Commitment Agreement is a contract between the NABERS National
Administrator, the Office of Environment and Heritage NSW (OEH) and the building
proponent to design, build, commission and operate the premises to achieve a
NABERS Energy star rating of 4 or more without Greenpower” (Handbook for

Estimating NABERS Ratings, 2021, P: 8)

Furthermore, the NABERS Energy Commitment Contract allows tenants, developers

and building owners in order to market and promote the predictable greenhouse of
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renovated or new spaces in different design stages. the market in different established
stages (NABERS, 2019). The NABERS scoring system has been described in (Table
10) based on the estimation of simulation criteria for energy score.

4.4 Score levels in selected ERS

Based on the collected data from selected ERS worldwide Levels of scoring

sustainability within the explained ERS) are summarised in (Table 10).
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Table 10: Summary of Selected ERS and their evaluation criteria

building environmental

performance buildings”™

LEED ND-V4 BREAM UK CASBEE LIDERA (Lead | SBTool GBC GPRS (Green ITACA (Institute | CEPAS (Comprehensive | NABERS
(Leadership in | (Building (Comprehensiv | for the (Sustainable Historic pyramid rating | for Environmental (National
Energy and Research eA Envir Building Tool) Building™, | ¢ystem) Transparency of | Performance Australian
Envir blish v for Contracts and Assessment Scheme) Built
Design) Environmental | Built Environmental Environmen
A Envir Compatibility) t Rating
Methodology) Efficiency) System)
Four levels for “BREEAM “The proposed “LiderA, the “SBTool “GBC Four levels for There are five “There are 4 classification | There arc 4
green building rating rating method is | sustamability framework is Historic green pyramid “classes” of for this rating system as: score
certification benchmarks for as follows. degree is d Buildi it certificati certificati At Plati Gold, Silver classification
LEED-ND v4: projects Rating value ble and hi hically LEED ®- A,B,C,Dbuta and Bronze™. between 4-6
assessed using limits still need able to be into 3 levels, GBC building Class-D stars:
the 2018 version | to be certified in with the higher historic does not get the
of BREEAM considered™. performance levels logically version- Certificate of
UK New levels (C, B, A, derived from the | Ttaly Environmental
Construction Atand A + )™ ighted Addiu Sustainability
are™: aggregation of criteria :
the lower ones™ | “Historic
value™
(march 2013). (BREEAM2018 | (Endo, ¢t al, (Pinheiro, (Larsson, 2007) | (march (NAGUIB, (CATALINO, et (HKSAR Government. (Bannister
(NAGUIB, ). 2005) 2011). (Ng, et al, 2007) | 2013). 2016). al, 2005) 2006) 2012)
2016). (CASBEE Mateus and (NAGUIB, (Asdrubali et al. (NABERS,
2016) Braganga, 2016). 2015). 2019).
(CASBEE for 2011).
Market
Promotion,
2011
Platmum: 80 1o Outstanding = Pomts scored > 25% (Level C), 1) Performance LEED® Green Pyramid: | C 40-55 “Platinum: NABERS
110 points. 85% pproxi Ty when compared | Issues (GBC) 80 credits and B 55-70 +Establish a new Energy score
60 Y 10 common protocols above. A 70-85 standard 1o create a positive| 4 star
Gold: Excellent = 70 (equivalent to practices (Level | 2) Performance are A+ 85-100 paradigm shift to the buildi| 4.5 stars
60 10 79 points. % B+ of the E), Categories structured Golden industry in the S stars
current on the basis Pyramid: forthcomingyears 5.5 stars
Silver: Very good = CASBEE) An 3) Performance | ofa 60 10 79 credits. *For building with 6 stars
50 to 59 points. 55% improvement of | criteria maximum outstanding performance
Points scored > 50% achievable Silver Pyramid: *Encourage research works
Certified: Good = 45% approximately (Class A), Or score of 110 | 50 to 49 credits. on innovation
40 10 49 points. 70 e v ek points. *Buildings adopted
Pass = 30% (equivalent to A | @ factor 4 Level 1 Certified: many genuineimnovative ar
of the current improvement Level 2 Platinum: 40 to 49 additional building
Unclassified < CASBEE) (Class A+) Level 3 8010 110 credits. environmental performance
30% points. “Gold:
Points scored > And *Equivalent to very high
approximately Gold: building environmental
80 Yok finally, to factor 601079 performance standard
10 improvement points. according to current buildin|
(equivalent to S (Class A + +). . slandﬁqu a:nd local
of the current Silver: conditions’
CASBEE) 50‘lo 59 “Silv.er: o
points. *Equivalent to good building
environmental performance
Certified: standard according to curre]
40 t0 49 building standards and local
points. conditions™
“Bronze:
*Equivalent to above avera,




As for the outcome of the selected ERS evaluation classification worldwide in (Table
10), based on the collected data, this study has been accomplished to the acceptable
range of criteria and sub-criteria for the HB which has been described in (Table 11).
Therefore, by evaluating the HB adaptive reuse potentials for being environmentally

certified, this table works as the guidline for choosing the certification system.

Table 11: The minimum points within the range of acceptable criteria for the HB
related ERS

The range of acceptable criteria for the HB related ERS
MAX | MIN | Name of certificate
NUM POINT
1 Up to 110 point > 40 point LEED ND
CASBEE
GBC
GPRS
CEPAS
2 PERCENTAGE
Up to 100% >30% BREEEAM
> 25% LIDERA
3 STARS
Upto6™* > 3 * (half of maximum) CASBEE
NABERS
4 LEVEL
Level 1 | Level 3 \ SPTOOL

Increasing the demand for ecological sustainability in different majors, is noticeable
especially in conservation of heritage buildings as it is explained in aforementioned
data collection. Therefore, this study targets to align both cultural and ecological
sustainability design criteria in the case of heritage buildings’ obsolescence in order

to accomplish the particular framework for green adaptation approach as a result.
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4.5 Adaptive reuse examples based on green adaptive reuse design

There are five examples which have been selected from a variety of counties and
various evaluation systems. Their adaptation process and their criteria and sub-criteria
are investigated related to green adaptive reuse of heritage buildings. The adaptation
dates of these examples vary between the years 1889-2007.

4.5.1 Example from Canada: Artscape wychwood barns, Canada

Sugden, (2017, p: 55) has been explained that Artscape Wychwood Barns at 601
Christie Street in Toronto was originally dedicated to five (5) streetcar buildings that
served as a repair and housing facility for the Toronto Civic Railway between 1913

and 1921 (TCR), (Figure 20).

Flgure 20 WychwoodBarns | In Use Pre- Adaptation
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As Sugden, (2017, p: 56) explained The Wychwood Barns were set to be demolished
by the city between 1996 and 1998. However, Local politicians and locals, , have been
recognized the propertyand barns as having the cultural historical
significance potential. The site and structures were determined to be historically
significant cultural heritage after the City hired an architect to conduct a heritage
study. After the newly named Artscape Wychwood Barns, Sugden, (2017, p:63)
mentioned about the completion of reusing project. According to Lobko (2008), the
Wychwood Barns adaption is the first heritage restoration project in North America to
be awarded a LEED Gold certification through the Leadership in Energy and

Environmental Design (LEED) program.

According to Artscape Inc. (n.d.): The Artistic Environment Wychwood Barns is a
community cultural center that integrates a diverse range of arts, culture, food security,
urban agriculture, environmental, and other community activities and initiatives to
give a century-old former streetcar maintenance facility a new lease on life, (Figure

21, Figure 22) (Sugden, 2017, p:63).

= The Wychwood Barns complex now houses :

= artist live/work spaces;

= Programming and administrative facilities for not-for-profit organizations;
= Indoor and outdoor urban-food growing areas;

= A community-run gallery; and,

= A 7,680 ft2 “Covered Street” used for farmers and art markets, conferences

and events.
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Figre 21: Artscape Wychwod Barns — Post-Adapfétion (Sugdén, 2017)

It is the first designated heritage sites in Canada to be awarded LEED Gold Canada

certification. Environmental and energy-efficient features include:

Sugden, (2017, p: 56), “A geo-thermal heating, ventilation and air conditioning
system:

= Stormwater harvesting and reuse system

= Energy efficient lighting and appliances

= Water-conserving plumbing fixtures
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= White roof (reflects solar heat; reduces need for air conditioning in summer
months)

= 100% recycled environmentally-friendly siding panels (Artscape
Wychwood Barns community, 2008).

4.5.2 Example from Canada: evergreen brick works, Canada

Figure 23: Don Valley Brick Works — Quarry, Pit and Buildings Pre-Adaptation
(Irvine, 2012).

AU N

Figure 24: Evergreen Brick Works (Irvne, 2012).

Irvine, (2012, p:21) has mentioned that the property at 550 Bayview Avenue in
Toronto's Don Valley was formerly home to one of Canada's most major brick
producers for more than a century as the Don Valley Pressed Brick Works. The

property's original owners ran into financial difficulties in 1901 and were forced to
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sell it. The firm name was changed from Don Valley Pressed Brick Works to the more

identifiable Don Valley Brick Works at that time, (Figure 23 and Figure 24) (DVBW).

Irvine, (2012 p: 2) explained that Evergreen, a Canadian non-profit group, became
interested in the property and the former DVBW facilities in 2002. Evergreen, which
Is known for transforming public places into vibrant community spaces with
environmental, social, and economic benefits, began the difficult but highly
collaborative process of adaptively repurposing the site. Irvine, (2012 p: 2) expressed
that Evergreen Brick Works was officially launched as Canada's first large-scale
community environmental centre and a forum for promoting urban greening
innovation. According to Irvine (2012 p: 21), in order to achieve a successful
site transformation, Evergreen  incorporated the values of collaboration,
environmental sustainability, economic viability, and change and adaptation into their

design process.

Sugden, 2017 has been explained that designers attempted to establish a paradigm of
green design as an environmental organization. As a result, that was always a driving
force in our design process, and it was critical that we not only become a green design
site, but that they also meet the highest standards. That decision significantly increased
our costs and influenced our decisions. The designers debated whether we should
pursue LEED Silver or Gold certification, but ultimately determined that if we are to
be what we want to be and live in harmony with the valley's ecological environment,

they must apply for the Platinum (Sugden, 2017, p:105).
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The site was legally declared under Part IV (individual) of the Ontario Heritage Act
in November 2002 because of its immense industrial, architectural, environmental,

and cultural heritage value to the community (Figure 25).

Figure 25: Evergreen Brick orks — Post-Adaptation, (Sugden, 2017)

4.5.3 Example from Europe: Reichstag parliament building (conversion with
extension), Germany
As Norman Foster (2007, p:148), describes in his firm’s monograph, Foster 40, “Our
transformation of the Reichstag is rooted in four related issues”: the Bundestag’s
significance as:

1. a democratic forum, an understanding of history,

2. a commitment to public accessibility and a dynamic environmental plan

(Figure 26) (Foster and partners, 2021).
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Figure 26: AD Classics: New German Parliament, Reichstag / Foster + Partners,
(URLSG)

Foster’s description in 2007, sounds straightforward enough, but the process of
creating the New German Parliament at the Reichstag was only the latest entry in the
long, complex, and contentious history of the building (Figure 27, Figure 28 and

Figure 29).

Figure 27: AD Classics: New German Parliament, Reichstag / Foster + Partners 1894
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Figure 29: AD Classics: New German Parliament, Reichstag / Foster + Partners
extention

Foster and partners (1999, p:4) explained that the cupola is the foremost publicly
available part of the building; it gives a visual connection to the project within the
parliamentary chamber underneath, it could be a useful component of the building’s

sustainability methodology and, in spite of Foster’s initial hesitation, it serves as a
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reference to the history of the building. The cupola is additionally the foremost
obvious demonstration of Foster’s intercession within the historic building. In spite of

the fact that it may be a gesture to the building’s history, the shape is completely new.

Foster and partners (1999, p:5) The helical ramp along the external edges of the space
makes a different character for the dome-shaped volume, and leads to an perception
deck that gives a vantage point for guests to look out on the encompassing Berlin
cityscape. The helical ramp along the external edges of the space makes a difference
characterize the dome-shaped volume and leads to a perception deck that gives a
vantage point for guests to look out on the encompassing Berlin cityscape. At the same
time, skylights at the base of the cupola open into the debating chamber underneath,
giving a visual association to the government at work. In the center of the dome, an
inverted cone of mirrored panels reflects daylight down into the debating chamber and
also aids ventilation by venting hot air through the top of the cupola. Foster was also
committed to conserving the building's numerous layers of history, particularly the

Cyrillic graffiti.

Therefore, the German parliament building has been considered as one of the
significant case studies to present the role of sustainable strategy and cultural

sustainability issues on preserving the history for future generations.
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4.5.4 Example from Europe: MEIS (national museum of italian judaism and the
shoah) In Ferrara: an example of GBC HB

The National Museum of Italian Judaism and the Shoah - MEIS - in Ferrara, is one of
the first restoration sites of historic buildings in Italy to apply for the certification GBC
Historic Building: a system of verification that follows every part of the building life
cycle, from the design passing through restoration and directly to the daily use, once
the works are finished. The process towards certification requires the observation of a

rigid and complex protocol, (Figure 30, Figure 31a and 31b) (GBC Historic Building,

2019).

Figure 30: MEIS

Figure 31: (a-b) MEIS

Historic buildings represent in Italy, in terms of number and quality, one of the main

values of public and private heritage. The ability to redevelop these buildings,
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preserving their historical value and at the same time updating their ability to respond
to modern needs of use, determines the success of the related investment. The
application of the GBC Historic Building protocol drawn up by the Green Building
Council Italy, in the context of the LEED® international rating systems, represents a
world novelty, certifies the level of environmental sustainability of the restoration and
redevelopment of existing historic buildings. The use of the GBC Historic Building
protocol allows the implementation of an integrated process of design and construction
of the redevelopment works of a historic building, achievement of this objective -

Arch. Andrea Valentini LEED AP BD + C GBC HB AP ( Valentini, 2018).

Ferrara, a UNESCO protected city, boasts a cultural and architectural heritage of
absolute value and historical and cultural value with an excellent testimony of
civilization. Ferrara also expresses a cultural and technical tradition on the restoration
and conservation of historical architectural heritage both with the University and with
the local institutions of which it has extensive knowledge, culture and technology. The
application of the GBC Historic Building protocol drawn up by the Green Building
Council Italy, in the context of the LEED® international rating systems, represents a
world novelty, certifies the level of environmental sustainability of the restoration and
redevelopment of existing historic buildings with specific requirements in able to
consider both aspects related to the context of the historical value of the property, with
the effectiveness of an intervention strategy aimed at conservation and enhancement
in comparison with the environmental impact requirements with the site, internal
environmental comfort, materials with high environmental performance, energy
efficiency of all installed systems summarized in a virtuous approach that is attentive

from design to construction ( Valentini, 2018).
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The environmental sustainability is increasingly taking on a key role in the
construction, design and renovation of buildings and neighborhoods. The crucial
aspect of sustainability lies in the quantities of carbon dioxide emissions associated
with the production of energy for the construction and use of buildings and in all the
materials used analyzed in their life cycle. Buildings are responsible for nearly 40%
of all energy consumed. As a result, the community focuses primarily on reducing the
energy consumed in buildings. Metrics and requirements of the LEED ® protocol
promoted by US Green Building Council , the most widespread energy-environmental
certification protocol in the world and adopted in over 150 countries with consolidated
validation by major international investors, these technical specifications measure not
only energy performance but also the management of water resources, the quality of
indoor air, the choice of biocompatible materials with attention to the use of resources,
the amount of energy incorporated in their production, use and disposal, the
management of waste with a holistic and integrated approach to all environmental
issues. In this context, the Green Building Council Italy has developed a new rating
system for the certification of buildings subject to conservation interventions, called
GBC Historic Building ® , based on the matrix of the LEED® system and, in
particular, on the LEED® Italia 2009 New Construction and Restructuring version

(Valentini, 2018).

This rating system, which represents a world innovation, certifies the level of
sustainability of the restoration and redevelopment interventions of existing
buildingswith specific requirements capable of considering the aspects related to the
context of the historical value of the property, as well as the effectiveness of an

intervention strategy aimed at conservation and enhancement. The recognition of the
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testimonial value of a historic building is an integral part of a sustainable design
process aimed at safeguarding and enhancing cultural heritage. In fact, sustainable
buildings are more attractive to users thanks to the possibility of an increase in worker
productivity resulting from the improvement of environments and working conditions
('Valentini, 2018).

4.5.5 Example from USA: Fay House: Preservation and LEED

McDonald (2015, p:1) interpreted that historic preservation is a noble goal that has
always been pursued. Preservationists were concerned about the implementation of
objects and new "green" equipment such as solar panels. However, both sides have
recently recognized that they share more in common than they previously assumed.
Both are concerned about historic structures and acknowledge that retrofitting existing
structures rather than demolishing and rebuilding new ones is more environmentally

beneficial, (Figure 32) (URL4).

McDonald (2015, p:6) explained that Fay House in 1807, the first permanent home of
Radcliffe College in Cambridge, MA, is the oldest known historic structure in the
United States to obtain LEED certification (Gold), according to the USGBC. The
Radcliffe Institute for Advanced Study at Harvard University was restored by Venturi

Scott Brown and Associates, Inc (formerly VSBA) of Philadelphia, (Figure 33).

91



Figure 33: Fay House: Preservation and LEED (URL4).

The project developed out of a Radcliffe master plan that we had completed "VSBA,
LLC principal Nancy Rogo Trainer, FAIA, comments "Fay House, which was built in
1807, had been considerably expanded horizontally and vertically throughout the
years, which was making difficulties to see the original house. It had structural issues,
fire exits on the exterior, and very limited accessibility for those with mobility
disabilities. Inside, it had devolved into a rabbit warren. We wanted to preserve what
was gracious and elegant while adaptation reuse, systems, and accessibility." Adapting
for LEED certification was a simple decision, she says, because it is required for all
Harvard projects. The utilization of geothermal energy was one of the most significant
contributions to sustainability. Fay House was allowed to use the wells because there
was additional geothermal capacity in the wells created for the building next door,

(Figure 34 and Figure 35) (McDonald, 2015, p:8,9).
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Figuré 35: Fay House: Preservation and LEED (URL4).

Projects with preservation and sustainability purposes require to manage a lot of
factors. At Fay House, designers have assessed the energy savings for outdoor wall
insulation against the risk for interior finishes and masonry deterioration to be
destroyed. Additionally, sing geothermal wells, on the other hand, achieved both goals
and eliminated the need for cooling towers. Therefore, there is a consistency between
sustainability and preserving the main building characteristics, (Figure 36)

(McDonald, 2015).
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Figure 36: Fay House: Preservation and LEED (URL4)

4.5.6 Example from USA: Christman building: A historic building in Michigan

The Christman Building ability to merge historic preservation with sustainable
attributes supports its second-place win in eco-structure’s inaugural Evergreen
Awards’ “commercial” category, (Figure 37). Making the Platinum results of the
project’s design amaze contemporary visitors, as well. The 6-story, 60,000-square-
foot (5574-m?) Christman Building, which was completed in January 2008, not only
reclaimed a vacant structure on the National Register of Historic Places to help
revitalize the city’s core, it managed to garner an unprecedented two LEED Platinum
awards from the Washington, D.C.-based U.S. Green Building Council one for LEED

for Core and Shell and one for LEED for Commercial Interiors (Figure 38).

Figure 37: Christman Building, a historic building earns two LEED Platinum
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Figure 38: LEED for Commercial Interiors

Historic preservation regulations frequently conflict with long-term sustainability
aims, however the Christman Building demonstrates that the two goals aren't mutually
contradictory. It's a fantastic example of what may be accomplished. The Christman
Co.'s offices demonstrate the company's ability to renovate old spaces while
maintaining a fresh, innovative work environment. To encourage cooperation, the
offices are divided into "community™ with mini-studio spaces. The skylight remains
above the parapet to emphasize the original character of light, and a new inner
courtyard serves as the office's focal point. When tax incentives are involved, meeting
energy efficiency regulations and historical criteria is difficult. The interior design also
perfectly blends human comfort and architectural beauty (Fields, 2009).

4.5.7 Example from USA: canon design office, USA

Sustainable Design (2021, p:5) states that “The 19,000-square-foot Power House
building in downtown St. Louis reopened as CannonDesign's St. Louis headquarters
after nearly 30 years of being unoccupied”. The Power House, built in 1928 and listed
on the National Historic Register, provided coal-fired steam heat to a dozen downtown

buildings until it was decommissioned in 1980. Although the building's outer shell and
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original structural steel were essentially intact, converting it for office use took a lot

of inventiveness and careful architectural research (Figure 39), (URL3).

Figure 39: Canon Design Office

This project has been converted from a former power house also a LEED Gold
building certificate without any extension only conversion (Figure 40 and Figure 41)

(Sustainable Design, 2021).

Figure 40: Canon Design Office, industrial adaptation project
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The LEED Gold building is presently performing at an extraordinary level,
outperforming even predicted energy consumption expectations. The high-efficiency
window system, day and night cooling control systems, and CO2 sensors that control
ventilation are all major components to this achievement, (URL3)”:
= Sustainable design matters to the greater good of improving our
environment for generations to come and it matters to the users, conservators
and specialists.
= The specialized sustainability services that create enduring value cannon
design is through reducing cost, optimizing energy and water consumption and
creating durable, lasting and respected environments.
= The project has evolved into one of unlimited needs and aspirations, yet one
with increasingly limited and threatened resources. The project attempts for
the continuous improvement of leveraging the integrated culture to bring
greater value to users and help to solve some of society’s greatest resource

challenges, (Sustainable Design. 2021).

The Canon design office as an adaptation project by converting a power station to an
office space has been design dealing with sustainable energy strategy in order to get
LEED certification which introduce a professional platform for the future of this study
by considering green adaptation achievement.

4.5.8 Examples from Australia: Sydney harbour yha and the big dig archaeology
education centre, Australia

The Big Dig archaeological site is located on Cumberland and Gloucester Streets in
the area of Sydney called ‘The Rocks’. The Big Dig commenced in 1994 and

continued until 2008. During that time archaeologists discovered the remnants of over
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forty buildings and collected over one million artefacts (Figure 41a, Figure 41b Figure

42 and Figure 43) (UNESCO 2007).
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Figure 41a: and Figure 41 b: Sydney Harbour Yha And The Big Dig

Archaeology Education Centre, interior before and after the adaptation UNESCO
(2007)
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Figure 42: Sydney Harbour Yha And The Big Dig Archaeology Education Centre

Figure 43: Sydney Harbour Yha And The Big Dig Archaeology Education Centre
section

The core objective of the project — and what made it stand out from other adaptive use
proposals was the YHA’s vision of integrating affordable tourist accommodation with

an education centre while retaining the archaeological dig in site, (Figure 44a and 44b).
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The designers of the education centre combined it with a hostel, providing both a
learning centre for visitors and locals alike, and a place for visitors to stay. Completed
in 2009, the Sydney Harbour YHA is an elevated two building, three-storey
contemporary hostel. Completed the following year, the single-storey Big Dig
Archaeology Education Centre, which cantilevers over the exposed archaeological
remains, is a key component of the hostel. As a significant archaeological site, The
Big Dig is protected under the Heritage Act 1977 (New South Wales) through its

listing on the state heritage register, the highest level of protection offered by the state

UNESCO (2007).

a. Fo4 .
Figure 44 a: and Figure 44b: Sydney Harbour Yha And The Big Dig Archaeology
Education Centre adaptation units

The design limited the impact on the archaeological site by limiting the building’s
footprint, thereby giving priority to the historic remains over the new structure.
Sustainability was incorporated into the building design, which relies on natural
ventilation and light, creating voids compatible and appropriate to the site, (Figure 44a

and Figure 44b) . Providing shading and insulation reduced requirements for energy

100



for heating, cooling and lighting. Other sustainability-oriented initiatives included the
incorporation of rainwater tanks (with an 80,000-litre capacity), solar-powered water
heaters, a gas generator, building materials low in volatile organic compounds (VOC)
and formaldehyde, environmentally-sound rubber flooring and ‘no-spill’ external
lighting. The project also ingeniously incorporated modern sustainable installations
and interpretive displays to serve the goals of conservation, tourism and education
without sacrificing the integrity of the site. The success of the project was in its respect
for history, UNESCO (2007) .

4.5.9 Summary on selected green adaptive reuse examples

According to the case studies worldwide which have been selected based on their
relation to both cultural and environmental sustainability of heritage buildings, (Table

12) illustrats the evaluation of extracted features based on green adaptation criteria.
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Table 12: Evaluation of the worldwide examples in terms of contribution to
ecological and cultural sustainability.
No Worldwide Contribution to Green adaptation
case studies (derived from main sources)

Contribution to
ecological and cultural

sustainability
CANADA
1 Aurtscape - Gold Certification LEED = Innovation in
Wychwood Design (1D):
Barns LEED/GBC Historic

Building Accredited
Professional

- A geo-thermal heating, = Historic Value
ventilation and air conditioning (HV): Advanced
system analysis: energy
- Stormwater harvesting and audit

reuse system
- Energy efficient lighting and

=  Technological:
Natural lighting and

appliances ventilation

- Water-conserving plumbing

fixtures = Legal: Energy
rating

- 100% recycled = Physical:

environmentally-friendly siding Material  durability

panels (Artscape Wychwood and workmanship

Barns is a community, 2008)

- White roof (reflects solar
heat; reduces need for air
conditioning in summer months)

= Environmental
: Internal
environmental
quality
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No

Worldwide
case studies

- Contribution to Green
adaptation (derived from main
sources)

Contribution to
ecological and cultural
sustainability

(conversion
with extension),
Germany

2 Evergreen Brick - environmental sustainability =  Environmental:
Works Sustainability issues
- adaptation into their design =  Historic Value
process” to successfully transform (HV): Specialist in
the site preservation of
buildings and sites
- Increase cultural heritage =  Economic:
value to the community. Increase in value post
- economic viability adaptation,  Current
value
- Applied for Platinum LEED = Innovation in
Design (ID):
LEED/GBC Historic
Building Accredited
Professional
- Innovation = Innovation And
Added Value:
Cultural Heritage
=  Innovation
EUROPE
3 Reichstag - a democratic forum, an =  Economic:
Parliament understanding of history Current value
Building =  Social:

Community benefits —
historic listing, Image
and identity/ Image
and history

- a commitment to public
accessibility and a vigorous
environmental agenda

- skylights

- sustainable  strategy and
cultural sustainability

=  Historic or
cultural interest

=  Technological:
Natural lighting and
ventilation

. Political:
Ecological footprint
and conservation

. Environmental:
Sustainability issues

= Sustainable Site
(SS): Respect for sites
of

103




No Worldwide
case studies

4  Meis (National
Museum of
Italian Judaism
And The Shoah)
In Ferrara: An

example of GBC
HB

Contribution to

Green Contribution to

adaptation (derived from main ecological and cultural

sources)
certification GBC Historic
Building

preserving their historical
values and respond to modern
needs of use

conservation and
enhancement in comparison with

the environmental impact

environmental impact
requirements with the site, internal
environmental comfort

the quality of indoor air

materials with high
environmental performance

all the materials used analyzed
in their life cycle

the choice of biocompatible
materials with attention to the use
of resources

energy efficiency of all
installed systems

quantities of carbon dioxide
emissions associated with the
production of energy for the
construction and use of buildings

Buildings are responsible for
nearly 40% of all energy consumed

the management of water
resources

the amount of energy
incorporated in their production

use and disposal, the
management of waste with a
holistic and integrated approach to
all environmental issues

innovation
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sustainability

= Innovation in
Design (1D):
LEED/GBC Historic
Building Accredited
Professional

. Sustainable
Site (SS): Respect for
sites of historic or
cultural interest

=  |nnovation And
Added Value:
Innovation
(environmental
benefit)

Ll Environmental:
Internal
environmental
quality, Internal air
quality

= Physical:
Material ~ durability
and workmanship

= Social: Density
of valuable cultural
resources in
surrounding area

= Historic Value
(HV): Advanced
analysis:  diagnostic
tests on materials,
Advanced analysis:
energy audit

=  Technological:

Energy rating,
Feedback on building
performance and
usage

. Innovation And

Added Value:
Innovation



USA
5 Fay House LEED certification (Gold) =  |nnovation in
Design (ID):
LEED/GBC Historic
Building Accredited
Professional
use of geothermal energy =  Historic Value
save countless tons of carbon (HV):  Advanced
emissions each year analysis: energy
audit
energy benefits of insulating = Technological:
the exterior walls against the Energy rating

destruction of interior finishes and
the potential deterioration of the
masonry it would eventually cause
and decided against it
earth-friendly to retrofit = Energy and
Atmosphere (EA):
Total Life Cycle

Non Renewable
Energy
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6 Skylight
Reichstag inner courtyard
Parliament
Building LEED Platinum awards
LEED for Core and Shell
LEED for Commercial
Interiors

energy efficiency parameters

historic criteria
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=  Technological:
Natural lighting and

ventilation
. Innovation in
Design (I1D):

LEED/GBC Historic
Building Accredited
Professional
=  Historic Value
(HV):  Advanced
analysis: energy
audit
= Technological:
Energy rating
=  Legal: Energy
rating
=  Sustainable
Site (SS): Respect
for sites of historic
or cultural interest,
Historic  Resource
Preservation and
Adaptive Reuse
=  Social:
Community benefits
historic  listing,
Image and identity/
Image and history



No Worldwide
case studies

7 Christman
Building

Contribution to

Green Contribution to

adaptation (derived from main ecological and cultural

sources)
LEED Gold building
certificate  without  any

extension only conversion

sustainability

] Innovation in
Design (ID):
LEED/GBC Historic
Building Accredited
Professional

respect to history and
reuse
- respected environments

- forecasted
predictions
- high-efficiency window
system
control systems for day
and night cooling
- control of CO2 sensors
that control ventilation
optimizing energy and
water consumption
- durable

energy use
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=  Sustainable Site
(SS): Respect for
sites of historic or

cultural interest,

Historic Resource

Preservation and

Adaptive Reuse

= Social:

Community benefits
historic  listing,

Image and identity/
Image and history

= Historic Value
(HV): Advanced
analysis: energy audit
= Environmental:
Sustainability issues,
Internal
environmental quality
*  Innovation And
Added Value:
Innovation
(environmental
benefit)



No Worldwide
case studies

Contribution to Green adaptation
(derived from main sources)

Contribution to
ecological and cultural
sustainability

AUSTRALIA
8  Sydney natural ventilation
Harbour Yha - natural light
And The Big - creating voids compatible
Dig and appropriate to the site
Archaeology Providing shading and
insulation reduced

requirements for energy for
heating, cooling and lighting
- incorporation of rainwater
tanks
solar powered
heaters
- gas generator
- building materials low in
volatile organic compounds
(VOC) and formaldehyde
environmentally sound
rubber flooring
- ‘no-spill’ external lighting
respect for history

water

*  Technological:
Natural lighting and
ventilation

= Social:
Community benefits
historic  listing,

Image and identity/
Image and history,
Transport noise

=  Environmental:
Sustainability issues,

Internal
environmental quality
=  Historic Value

(HV): Advanced
analysis: energy
audit, Advanced
analysis:  diagnostic

tests on materials
= Sustainable Site

(SS): Respect for
sites of historic or
cultural interest,
Historic Resource
Preservation and
Adaptive Reuse

4.6 Formation of evaluation criteria related to HB out of ecological

rating systems

Ecological sustainability have been considered as one of the significant pillars of

sustainability. Accordingly, ecological sustainability principles are focusing on the

environmental values of design strategy. As for the vital idea of this study, rating

systems play a core role in standardization of ecological value during adaptive reuse

of heritage buildings. Hence, there is an increase in the numbers of rating systems

worldwide which have direct or indirect relation with adaptive reuse of heritage
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buildings. The sub-criteria in different Environmental Rating Systems have
similarities, however the major evaluation / design criteria may vary. In order to
achieve a comprehensive accumulation of all criteria and sub-criteria for design /
evaluation of ecological sustainability, an inventory (Table 13) has been formed in this

study to achieve a comprehensive matrix.
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Ecological sustainability principles are focused on the environmental values of design
strategy. As for the central fundamental idea of this study, ERS play a core role in the
standardization of the ecological principles to be considered in ecologically
sustainable adaptive reuse of heritage buildings. Figures 45a— 45f represent design
criteria and sub-criteria gathered from selected ERS, which are explained in (Figure
45a and 45f) and analysed according to different headings. The marked ones express

the features with relations to HB extracted among all features.

In this Figure, ecological design criteria and sub-criteria in relation to HB have been
marked and extracted based on the definition made in related original ERS (Figures
45a— 45f). The inclusion of keywords such as historic site, historic interest, cultural
interest, heritage building, historic building, architectural heritage, cultural heritage,
heritage value, heritage significance, etc., in the original definition helped the re-

searcher in the determination of related sub-criteria.

111



ENVIRONMENTAL RATING SYSTEMS DESIGN CRITERIA

Pollution

uonnijod 95:0u J0 uoR3NPOY

Jo uopnpay|

wowaBeuews ja1em 23e4ns pue poory

Augend e 20

swesaBjii 4o edu

Health and Wellbeing

aBe101s p1o> wapye AR

swoisks uodsuen Jwapy oy

Supoyuow AR

o
5u0jsL L0 put a5 AU 40 uop:

swansks Asosesoqer uapyd Aliauy

uSisap Uoques o

SopuFy jewsa)

sBuipunoans Aupieay pue ajes|

faunsag

$31401210GE] U JUIWU|EI0) Bjes|

VOJUOD @NSIA

ENVIRONMENTAL RATING SYSTEMS DESIGN CRITERIA

inovation and I

:'F,'

Added Value

Historic Value (HV)

T
uoneaouu|

spewpuag Supae)

afiewsay feanym|

SaUs pue SUPIING 4 UOREALS21A W 151ePads|

el DIuRUMUIEW PIINPOLS|

s Ruiping ayqeueasns|

Amneduwos eandnss|

sieviow Jo Kupapedua) jedrskyd pue )

JunwWod uado pueasn mau 3y 30 KqRedwo)

Aupqussanai 13jo4

BULCHUOLL (€IS pue
S2UNNAS U0 153 dpsouep ISIsKEUE padUEADY)

Tonei0u=3p pue
sieuew uo 1531 soufiep sssKeue paxueApy|

apne ARsaua ssiskjeue pasueApy|
S e e e e e e e

ENVIRONMENTAL RATING SYSTEMS DESIGN CRITERIA

Management

INPILPS BHULLBIRI XPOYad © BuIPRo]

apinD s50 Ruping € Ruipiaos

SN jod PUe SUOISSLIA JO (00D

awdinba S wos) Asem|

uopnjiod wosy s92m0s 591em BURI0%

1es0ds)
pue Suipk>ai uj paziepads Auedwo> e BuBedu)

uejd WwawaSeuew 1sem 130004

seaue aBies01s pasesedas pue poyALP)

wawdinba pue Jued ‘sa0) 20} 5533,

25 U0 s5anI0m Bupia) a1sem Surdodusy

OISEM S[ELOIE B 10} SIUIRIWO))|

AueRyy

aA0pURY PuR BUIOISSNIAOY

5959840 UONUISUO) J|QsUOdsIY

Supaued g 4138 pu 1505 3pA 3477

usap pue ja1sq aford

RS Criterias

Criteria

Sub-Criteria

INFO

1990 (United

Kingdom)
001 (Hong Kong)

poi3 (America)
2017 (kaly)

1998 (Canada SAB)
2011 (Egypt)

2014 (Japan)

1998 (Australia)
005 (Portugal)

2001 (Italy)

BREEAM
SBTool
GPRS
[CASEBEE

LEED-V4'
INABERS
[CEPAS
LIDERA

Historic
[BD(NO)

%
&

ITACA

RATING SYSTEM
CRITERA
EVALUATION
INAME

3AIMATHOM
SW3ILSAS ONILVY TVANIWNOYIANI

teria extracted from environmental rating systems worldwide, which

ign cri

45:a) Heritage building related criteria marked on des

Figure

concentrate on HB



_ENVIRONMENIAL BATING SYSTEMS, DESIGN CRITERIA

Water Efficiency (WE)

sadid pasn Lueyues

JUBLLDFRURLL ID)RM DISRAN

uonRdNIsuUod MCT_SU 95N J33eM JU3DIY]

uon3Q 28exed e

Aduaniyy3 ainyea Jarem

swa1sAs Bulj00) paseq-1a1epn Jo Aouaiyl

(Suidedspue Juani3 Ja3em) Aq vl.uun_mu.,
9q 03 puaWWOoda. JuaWwAoIdW| £OUIDL)T 193 AN J00PINO

JuawiaAoadul AU 1338 Joopu|

uawdinba Juaiiys 4238

UO[12919P YBD| JDIBAN

uondwnsuod 131ep\|

Buuaiap Ja3em

35 4218 230 |

35 4234 4omo | Suljood

UOondNPay asn I93e Al J00pU|

UORINP3Y 35 4238 J00PINO

Site Regen. &

Des. &
Infrastruc.

Dev., Urban

SIDIAIDS pUe INIdNJIseu| 323[04d

Aouaniys pue fijeuonduny

9dueLLIOMR BunesadQ Jo adueudiuley pue uoneziwndo

ufisaq ueqin

juawdojaAaaq pue uonesauagay s,

Sustainable Site

ERS Criteria

San1[1Pe4 J0 35 JUIOf

UONDAULOD 2IMINASeIUL Jodsues |

53315 230U 10} BULIIED)

judwdo@Adpal 23S ppYUMOIg

ue|d 3uawdojaaaq [euoneN yim Ajigredwo)

Juawidojaaapal ea.e |ewiosu|

juawdojaaap eale Lasag

12lo.d ay3 1oy senunpioddo
pue sysu ayy Suipueysiapun pue Suifynuap]

anjeA [e2180]023 40 JuaWADUBYUD pue afueyd

[043U0) 3594 JIXO[-UON

SS90V J0LI9IXF 12241Q

andsay Jo sade|d

SaUI[APIND LONNIISUOD pue uisaq JUeua |

SRS R
— —

ue|d 12)Se S

uondnNpay pue|s| jeay

JuswaFeuey JareMmuley

uondNAsuod Sulnp uonnjod Sulsiwiuly

159421l [BAN3|ND 40 DLOISIY JO SIS 104 10adsay

1eJIqeY JO UORIR101]

aseds uadp

ue|d Juawarosdu| S

je}iqeH 240359y 10 13930.d - juawdolaaaq 3iS|

JuawRFeuey S|

JUDLLISSISSY S|

uondnpas uonnjiod 3y

400U PUE JOO.I-UOU :129443 PUE|s| 183}

j013u05 Aujenb pue Ayjuenb :uBisap saemuiiols

K12a031 sadeds uado uawudojpasp

1sue.| £}ijeny 03 $S300Y/|

Sub-Criteria
INFO

J

(Canada- .

SAB)’
2005 (Portugal)

2013 (America)
2017 (Italy)
'ﬁggo (United
2011 (Egypt)
2014 (Japan)
1998 (Australia)
2001 (Hong
Konlg)

2001 (Italy)

Kingdom)
1998

.

RATING
SYSTEMS

NAME

LEED- V4f

GBC - Historic
Building™
BREEAM[
CASEBEE

BD (NC)
NABERS
CEPAS
LIDERA
ITACA

CRITERA
EVALUATION

aSBTool
aGPRS

F

b) Heritage building related criteria marked on design criteria extracted from environmental rating systems worldwide, which

concentrate on HB



ENVIRONMENTAL RATING SYSTEMS DESIGN CRITERIA

Energy Efficiency

SBLI0JUBAU| UOQIR) pue AZ13u3|

3dULWLIOLII pue A813u3 Jo dduejeq paziwido

duRURURK pue uoneladO

Peduw| [eyuswuoiug]

$324n0S A513U3 3|qemaudY|

uoRdINPaY peo ead|

SW)SAS uoneyiodsued | [ed11IA|

saouel|ddy Juaiya \Alm‘_mcu

uolPNPaY SSOJ\UIED JeIH [BUISIXT dAISSed

Juawaosdwy Huaiyl >Im_m:u

Energy and Atmosphere (EA)

UO[IEDIIISA pUB JUSWISINSEI|

123emASI3 pue J21emuLI0s “a3em dlqe3od o asn)|

S[ea3ey 40 asn

puewap yead 31333

£813U3 9]qeMAUIY-UON 324D 2417 [230L]

19550 UOGIES pUE A3 s|qemauay]

BUIUOJSSILILIOD paduByU

s91819U d|qemaudy|

—
uoIINPO.d AS19u3 d|qemaudy

asuodsay puewaq|

5195J40 UOGJRD PUB J2MOJ Ud3ID)|

wdwaFeueyy JuesdS1RY paduByul

Suualay A81u3 padueapy|

BuuRia | [2A97] WDISAS—IUBLLIDINSEI|A DIUBLLIOMDY

siskjeuy—3uluoissiuwo) Suipjing Sunsixg

uonejuawa|dwi - Suuoissiuwo) Suipjing Sunsixg

—
as A81au3 [enuuy|

ugisaq Jejos 104 uoneuauQ Juipjing

Suppel) Ain pasueapy

BUILOISSILILIOD JHYAH|

ugisaq Apeay Jejos

21545 UORNQINSI] J2IE/ 10H JUBPINT

swia1sAs uonnquisiqg Sujoo) R Sunesy|

juawdinb3 1a3ep) J0H 213SAWOQ U

juawdinb3 Suijoo) g Sunesy aseds

SMOPUIA

uone|nsu] adojaaug

uonex|u| A1y

asuewuopad A8isua aziwpdo

s - 8
= 58
% S & S$ILIOUODJ pUB 150D
o v
ouw g
]‘.&I — B [ =
— & m. afejuay pue aunynd
=)
o <
| =z
29
3 ¥ syadsy [epos|
— w g
a
ELE AR T A . mr Ak
—~ —~
© © = . © =
o— — © © = ik
= P v o = —l = o o0
c =
g 3 slzEE |21ELife 2]
=4 (= B T | & 3 |e < <
o %} OMmeKWm\U%\m\Q(M\
2 2 (e A B [N e S I N P I
[ = Z| © S A AR IR o oo 9] © °
Ll v =l A | RIS G A R S 4 IS IR
z e
v o ksl s
] = ol s
Z3 8% CHEHRAR:ERARP
EEED Slalbslal8lel2E]l2]ls]sS
— <| o |¥ =] ¥ = o jn «Q a
59 E vlRSlclalalkkegs]u]2]E
WCW Zl joalalnl]lolvalZz]lo |l T)E
ELe]riite) UV
w
SIAISAS DNLIYA Y INJIAINOHIANT |

c) Heritage building related criteria marked on design criteria extracted from environmental rating systems worldwide, which

concentrate on HB



199f01d ay) i sieuaiew Jo siskjeue (377) 350D 3PAD 3y ]
syuawae paredqesad jo asn)
sleuajew Ayijiqeanp Jaysiy Jo asn
sjeLizyew 3yBiemysy| Jo asn)
s|eualew papAdaL JO 3s()
s|eLdjew padeA|es 0 a5
S|elISBW JqeMIURI AJIpe3l JO 35N
33IS UO P3IRILIGE) S|ELIDIR]
< (uoneyiodsue.y
m 40 3oedwl *AUS 3Y3 3dNpaJ 03) sjeliayew paundoid AjjeuoiSay
= S|RLIDIRIAl MY
m 30 Supanos—uoneziwndQ pue ainsoIsiq 19Npold Suipjing
= (Aluo sad1330) saysiuly 2aieNads|
&) s3anpo.d uonINSUOd Jo Buinos 3jqisuodsay
m M Aypgeidepe pue Ajquiassesip 1oy uBisaqg
(7] = 98ueyd ajewp o3 uonedepy|
m m uondnpay eduw 324D 3417 siol3u|
q.. w JuBWYIWILLO) uud | BuoT — adeds Jueua |
W m (31e213jERH) SBUIYSIUING [BDIPBY PUB 3AM3JUIN4
m ..ma MG Joj uBisaa
= “n (24e2y3je9H) J2ddo) ‘Winjipe ‘pean -LoRINPaY 334N0S 184
M .m (21e2y3jRBH) AINDIBIN -UOIIINPRY 824N0S 18d
N_ © |eL1e—uoneziwidQ pue 2INso[IsI 39NPoLd Suipjing
m = SUOIIEIR|D3( 1ONPO.d
w |BIURWUO.IAUF - uoneziundQ g 21nso[IsIq 319Npo.d Suipjing
W 9SN3 S[RLI2)B|
m quENMmCm_\c DISEA\ UOHIOWR(J PUB UOIINIISUOD)
w pue asueuajuiey >v___umu‘ucwr_|_mwmcm_2 9ISBAA PIOS
m Buio8uo—juawaBeuey 33seph pljos
SUOIIBAOURY PUE ddURUAUIRY ANjde4—SBulseyding
sdweT—3guiseyding
SINPO.d qeJa2d Aj[BIUdWILOIAUT
JudWRFRURIA 3ISEAN LUORINLISUOD)|
Buiwey Juapiy3 (euSIRW|
Suio8uo—Sauiseydang
uoREdIIIIA JudWIFeueW Ajiqeing
uondnpay 1eduwi 34 a1 Buipjing
= & 5 ; ) )

mln ﬂ _m > M m =il H_m v0 Wo ~

£ £ elzE®: |Sl812) |§5]3

o (o) SlERE J2IZIZEE]2)

n ) = 4 BN 8 4 e Y B . Y

e 2 Zls 1z 12E2 1|22l 82

Ll v =] S 3 2 vl ~ AN YA IR ~

g :
wv v e | B | e
rNumm_m wl SEHZ| =Xs E2 I P
EGES HEHHH EHHHEE
M W m M Z| 48 o | © uqh._ v} alZ| S| S| E
w
SIALISAS NI I LNAINQHIANTG ]

d) Heritage building related criteria marked on design criteria extracted from environmental rating systems worldwide, which

concentrate on HB



—~
e
R
2o .W, Kyuoud jeuoiSay
Ps
© C
o
= = _— sy = = _— Ee— _— —_— E—1 = e — _— L = — q‘
_ £a [UOISSRJ01d PP BUIP|INg dLIISIH D8D/A3T T
5=
1 )
g%
E M uisap Ul uoneAouu|
e e e e e |
UOREDILIDA $1J0JUI0D [RULIDY ]
LIOJWO0D DSNODY
S13SN0JY pUE 3SION
Aypiwung aae@y pue ainjesadwsa | i1y
Mlnn DUBLLLIOLIS 1ISNOdY
ﬁ SM3IA AY1enD)|
= Wsydeq
M Bunydr Jouaju)
9 OO [BULIDY |
5 Juawdinbz—Buiuea|d usaun
(=)
7 A3Aung Jowo) yuednddQ|
m JudawaBeuely 3534 pajel3anu)
ﬂ S|ELRIBI PUE SIINPOJd—SUIUBI[D UdID)
wu m JUBLLSSISSY SSaUBANIBY3 |BIPOISND—SUIUES|D U3a1D
m w J0JLUOD [BULIBY] SWIISAS JO AIIGR[[013U0)
=
= 2 SwaysAs Jo K31j1qe(|o3u0d)
M _Im ]03U0D 324n0S JueINjjod pue [ESIWdYd JOOpU|
N_ m 19qQUIISE pUB POOM 23i50dLLOD IS|ELIDIRL BUNTIWD-MOT]
]
m k= Swa1sAs BULI00}) :S|BLIBIEW SUNIIWS-MOT
7}
W. m s8uneod pue sjuied :sjeuajew Sunjiwa-moT
2 .m sasueyddy Luspi3-ysiH
m m S3USIuL} JaquUI] pue s[eLdlew paseq
— i
S 5 -JUBLLD ‘SIURIESS PUR SIAISIYPE :S[eLISjeL SUNIIUS-MOT
m .m Ju3WISSassy AjjenD 1y J00pu|
= ued yuswaBeued 3ijenb Jte 100pul UORINASUOD)
DURLLIOLII AJ[END 1Y JOOPU] WNWIUA
saIgarenys Ajenp Jiy Joopu| pasueyul
BunuaA uonsnquIo))
uonuUaAdLd JUBIN|O4 28e1ED)
uoneziejuawiedwod pasueyuy
$)NPOLJ BuILz Mo
sjeaiely Sunyw3-moT
uone[IUIA padueyul
(A|uo 3s1Y-pIAT) PHOWS 03280 [BIUBWIUOIAUT UBG
SWwiaISAS uonnquisig Suood R Suneay jo Supuejeg
|013U0D JUBRLILIRIUOD
wesgoud Juawafeuey A3iend 41y Joopu|
Buioyuow Jie 100pu|
(] © —~ oy =
— - m @ = N
fo = K] o S ~ 1 = o o0
g 3 s|Izkdz |2l:lz R | 2]
b = £ © IS Els ) =1 (] o "
S S SlERSK ID|IS|IZE]JE]E
w1 : ol = OdnBS)((SH\gSH\
o 2 Lol oI T|21G¢g 2| 35
= Z| o o o Sl €] © o o o o] © o
Ll vy =1 ot 4 B3 I ~ a4 ~
3
wv 2 2 o
(&} M M —” '+ @ £ = L
w Ly _ i~ »v
Z 0 w< s ZFElx|s o Y 5w ==
EEED Sl3ElelepHa|s]|le)y
< UV F o k3=l lEkozc]s]lae]=2
e > u < 4 =1 TN - R U U o] Z [v] S E
0] 2 TATNT
SIAISAS ONIYH IV INAINOHIANTG )

e) Heritage building related criteria marked on design criteria extracted from environmental rating systems worldwide, which

concentrate on HB



ENVIRONMENTAL RATING SYSTEMS DESIGN CRITERIA

Green Infrastructure and
Buildings

juawaFeuey 33seAs pljos

[JNNJjsessu uljusajuod Um_u>uwm

JUSWRERURLU J2)EMIISRAN

£ouapi3 A81au3 undnaysejul

BuneaH psIa

UORBIUALIQ 1.[0S

UORDNAHSUOD pue USISIQ Ul DURQINISIA YIS PAZILIUIW

asnay Suipping Sunsix3

SBUIP|ING US3JD PAY1IRISIFANS (G |eM

Environmental
Loadings

syeduw] [euoiSay pue [e307 JBUIO

3}IS 123[04d uo speduw)

S3)seAA PINbIT pue pijos

SUOISSIWT dRYdSOWY JARO

SuUoIssIW3 sen asnoyusaun

Neighborhood Pattern and Design

5|00YdS pooyloqusIsN

$193.3S P3peYS pue paul]-33.L ]

UORINPO.4 POO4 (€07

JUBLIBAJOAU| PUB UDRINQ AJUNWIWIOD

uBIS3q [eSIAIUN PUe ANJIGR3ISIA

Sa)31[1>84 UOIe3Id3Y 03 SSIDY|

32edS d1|gnd pUe dIAD 0} SSINY!

JuawaBeuey puewaq uonemodsued] |

SIOMIDN 33235

SANIUNLILLIOD SSIDAIQ SWODU|-PAXI

SPooyJOqUBIaN 3SN-PIXIW

juawdo|aaaq edwo)d

$393.13S 3|gRN|’M

Smart Location and Linkage|

S21pOg 91BA\ PUB SPUB[IDA
10 1831qRH 4O JUBLIASRURY UONEAIBSUO) ULR]-SuoT

S3IpOg I2)1BAN PUB SPURIIA 40 JRIGRH JO UOIRI0ISDY

Apog 133eAA PUE PUB[ISAA 10 JRYIGRH 10) UBISaQ XS

uondAo.d ado|s daans

Ajwixold sqor pue Suisnoy

ysued) £31end 03 $$3dY|

uoneIpaLWRY plaLuMo.g

SUONEDOT PaLIdjald

Location and Transportation

SonSURdRIRYD 3S

3|qe|IRAR SIIAIDS R)S-HO

1X2)U0D PUE U010 XS

uoneyodsuel | dANRUIRYY

ueyd |aAeL) pue Juswssasse Jodsues)

saunseatw Jodsue) ajgeureisng

$321N0S3Y AJUNLWIWOD

juawdolanag yedwod

S3PIYIA UIDID

juudiooy Bupjieq paonpay

e 312/01g

Jsuel] Aj[end 03 $sa20Y

sas) astaAlg pue Aysuag Supunoing

ays £uoud YBiH

UO1I3104d PUBT AISUSS

uone’o7 uawdojaaag pooyioquSiaN 10} 4337

— ~
Ly S o A i ®
= [ 9] o ] ~1 1T T°O
e 54 = - ;
£ £ s|lzEH: |el&lzl® |e]>
5 5 ElZEE |sls|2E 2]
“ v ol = ((.m(vJ/:.._\U\((ablEU,\ <
9 = gl e S EE 8 B I Y
i 4] =l 2 m,m,mm5m_ S I S I I
=z =
Gsmw rlm,w.l n
Nl &4
NmF_M F_VHnAMn = LGl e, | <
EFEE Slalsls|l8|leEZuE|2ls]3
SlU = [ S T = o o 1 2 o _M L
MYRL NEBuR o a ko] < | =] .Aln
SCA 1 O oof o vl U jJ o) Z ) =] L=
> TAUT IO
SIAIISAS DNLIYH IV INJAINOHIANT

) Heritage building related criteria marked on design criteria extracted from environmental rating systems worldwide, which

concentrate on HB



As aforementioned explanations, (Figure 45a— 45f) have introduced the HB related
criteria and sub-criteria derived from the inclusive categorization of design criteria
extracted from ERS worldwide. In this study, these criteria and sub-criteria are
transferred to the proposed particular framework for evaluating adaptive reuse of

heritage buildings in order to create mutual aspects between ARM and ERS.
4.7 Chapter conclusion

As for the numerous numbers of rating systems and adaptive reuse models worldwide,
the limitation of this study addresses to the ones, which focus on heritage buildings
particularly. Therefore, several case studies worldwide have been selected according
to their relation to both cultural and environmental sustainability of heritage buildings.
Hence, they express the idea of emerging cultural and environmental sustainability

features.

In further steps, the data collection has been completed with the explanation of each
selected rating system and adaptive reuse model accordingly. Furthermore, in terms
of applying both cultural and ecological sustainability issues on heritage buildings, an
assessment has been done according to ARM and ERS criteria and their evaluation

principles.

In the next chapter of this study, the marked mutual aspects of ARM and ERS collected
from Chapter 3 and 4 will be evaluated by calculations and will be transferred to the
proposed particular alignment schema called the prerequisite criteria schema (PCS).
PCS includes the criteria and sub-criteria checked among the inclusive features to be

fulfilled in the ecological adaptive reuse process of HB.
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The (Figure 46) expresses the evaluating processes of this study which refers to every
single method that has been used in order to get reasonable outcomes for the next step

in chapter 5 (Figure 65).
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Figure 46: The evaluation process of this study



Chapter 5

ACHIEVING PREREQUISITE CRITERIA THROUGH
ALIGNING CULTURAL SUSTAINABILITY AND
ECOLOGICAL SUSTAINABILITY FOR GREEN

ADAPTIVE REUSE OF HB

The association between cultural and ecological pillars of sustainability is considered
in this study. The aim is to propose the integration of adaptive reuse models and
environmental rating systems for achieving a framework to be applied to heritage
buildings. An appropriate methodology is required since there are different approaches
to be combined. As Bryman (2016) states, the comparative analysis method essentially
contains two or more cross-sectional studies carried out at more or less the same point
in time. The comparative analysis can also be applied in relation to a qualitative

research strategy.

Hence, this study is providing comparison analysis methodology to achieve accrue
evaluation and precise data collection from all cultural and ecological sustainability
features for evaluation and design criteria. In a further step, all criteria are collected in
Excel© software have gone through a calculation procedure in order to point out the
weight scores of each criteria and sub-criteria. Lastly, based on different range of
criteria weights, several charts have been drawn as outcome of the results, which

express the significance of each criteria for achieving green adaptive reuse. The final
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result is described as a complete framework, including all weighted criteria which

precisely define both cultural sustainability and ecological sustainability features.

5.1 Methodology derivation for the ARM and ERS (descriptive

analysis) calculation assessment method

The evaluation section follows a quantitative method. It firstly presents the assessment
of ARM through a score table which comprises criteria and sub-criteria with relation
to environmental sustainability. The core significant aim of this study is the alignment
of both adaptive reuse models as tools for cultural pillar of sustainability, and
environmental rating systems as tools for ecological pillar of sustainability. In order to

accomplish this aim, several methodology requires to be applied into the thesis study.

The comparison analysis attempts to evaluate the weights of given criteria and sub-
criteria and get their percentages as a result by means of mathematical calculations via
EXCEL® software. A system has been designed in Excel in order to calculate the
average of each sub-criteria’s weight in percentages to find out the real criteria value
which are collected from ARM and ERS sources as it is mentioned in previous
chapters. The final results contain two different evaluation:

1. Criteria percentage: It expresses the percentage of each sub-criteria out of

100% from the averages

2. Criteria weight: It presents the scores that have been calculated within final

sub-criteria

Therefore, as far as this study addresses two different strategies, after the evaluation
of features from each and every single ARM-adaptive reuse model and ERS-

environmental rating system, each sub-criteria value is compared with each other to
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determine their significant role among existing ERS or ARM. This quantitative
comparison of the data, led the researcher to conclude comparing the value of each
data and achieve the significance results. Hence, both qualitative and quantitative
research methods have been applied to this study as the (Figure 47) describes the

methodology structure.

Literature survey

Y

Action research for data

[
ualitative research L ! L :
QUEive reseiichl, ... »  collection and Correlation
I
|
|

meshotology method to explore the

relation between ARM and

|

Quantitative research
methodology

; Calculating the weighted
»> values of ARM and ERS

Create the particular
framework based on
weights and calculation

J
=
]
J

Alignment schema and
particular framework based
on comparison analysis

— O O M /M

Figure 47: Alignment Methodology Structure
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As for the main target of the study, in the first step, all criteria and sub-criteria of ERS
which include HB related criteria serving for cultural sustainability, and ARM related
with HB which contain environmental sustainability features, have been investigated
through qualitative research method. Furthermore, the classification has been prepared
based on the extraction of sub-criteria phrases and definitions from ERS, about cultural
sustainability and the extraction of sub-criteria phrases and definitions from ARM
about environmental sustainability. The framework has been created by calculating the
average of points given to sub-criteria in selected ERS and ARM. Weights of each
related sub-criteria of various selected ARM besides, the weights of each cultural
sustainability related sub-criteria of various selected ERS are included in the

calculations of average values.

The outcome of the value averages express the identification of significance of criteria
among all sub-criteria derived from rating systems. The study is limited with the ERS-
environmental rating systems which consider adaptive reuse of heritage buildings and
ARM-adaptive reuse models which seek the importance of environmental
sustainability for heritage buildings. For the validation of the quantitative method,
extraction process from each system’s and model’s values have been described in the
next section through calculation tables.

5.2 Weight extraction from adaptive reuse models (ARM)

Based on the explorations from their main resources and explanations, the points
assigned for each criteria and sub-criteria are explored. An evaluation table has been
drawn in Excel software in order to collect these points and get their averages to
achieve the results for each criteria and sub-criteria. Additionally, graphs have been

prepared for the visual demonstration of the outcome.
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In this manner, the upcoming tables indicate the ARM criteria listed below and also
the sub-criteria according to their relation to environmental sustainability and with
heritage buildings as a tool for cultural sustainability. The extracted seven
obsolescence design criteria are:

= Physical (long life)

= Economic (location)

= Social (sense of place)

= Functional (loose fit)

= Technological (low energy)

= Political (concepts)

= Legal (regulations)

= Environmental (sustainability).

Therefore, each aforementioned criteria and sub-criteria are described individually in
further steps. In the explanation row, the original definition of each sub-criteria as
stated in the examined ARM, has been revealed. Additionally, the following row
dedicated to ‘Thesis contribution’ describes the interaction exists between definition
and explanation of each sub-criteria within ARM by pointing out its relation to the
cultural heritage. In the ‘Standard value’ row in (Tables 14-21) and (Figures 48-55),
each and every weight or score that are given to the criteria or sub-criteria by different

ARM have been collected from the main sources.

In the last row, the ‘Average’ of each criterion’s score has been calculated by a
comparative approach in percentages for equalizing the weights among all criteria and
sub-criteria. Additionally, there are a few sub-criteria which do not use any numerical

value for assessment, but they are just explanations. In this case, the percentages have
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been estimated by the researcher on a ratio basis, based on the collected definitions.
Besides, the sub-criteria without relation to HB have been eliminated in a further step
in order to achieve only the HB related ones as prerequisite criteria and sub-criteria for
the green adaptive reuse of HB. The drawn graph in (Figure 28) has been prepared for
the visualization of weights and percentages in a clear way. The pointed sub-criteria
and their percentages can be effective in following prerequisite criteria of both
environmental and cultural sustainability while reusing heritage buildings. Weight
extraction process for each of the seven criteria are explained in a separate table in the
following sub-sections.

5.2.1 Physical criterion and Sub-Criteria

As it is shown in this (Table 14) and in (Figure 4), there are sub-criteria with highest
average among all contained criteria, such as ‘Service core location’ (6.97%), and
‘Degree of attachment to other buildings’ (6.96%). In second highest level, the ones
are: ‘Floor plate size / Typical floor area’ (6.67%), and ‘Access to building / Site
access’ (6.62%). At the same time, ‘Material durability and workmanship’ (5.33%)
appears in third level, followed by ‘Structural integrity and foundation’ (2.58%). There
are 10 sub-criteria in similar lower weight as: ‘Structure’, ‘Elasticity’, ‘Floor strength’,
‘Design complexity’, ‘Prevailing climate’, ‘Deconstruction’, ‘Expandability’,
‘Flexibility’, ‘Technological and convertibility’, and ‘Dis-agreeability’ with (2.14%)
and the rest of two criteria remained with lowest weight (1.43%) as “Workmanship’
and ‘Maintainability’. Furthermore, non-credit features are ‘Access to building’,
‘Flexibility (space planning)’ and ‘Dis-agreeability’. Therefore, as physical criteria,
the value of each sub-criteria serving to environmental sustainability and heritage

buildings has been clarified.
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of ARM related to ecological sustainability and HB

Weights of criteria and sub criteria based on “Physical” catego

Table 14

Physical
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Based on the (Table 14), the graph in (Figure 48)expresses the comparative analysis
data to visualize the weights of each adaptive reuse obsolescence criterion and sub-

criterion based on “Physical” category of ecological sustainability features.
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Figure 48: Bar-chart on weights of criteria and sub criteria based on “Physical”
category of ARM related to ecological sustainability and HB

5.2.2 Economic criterion and sub-criteria

Table 15 presents evaluation process for ‘Economic value’ criteria and sub-criteria.
As it shown in this figure, the highest score is allocated to 'Population Density’
(4.47%) and ‘Plot size’ and ‘site plan’ (4.41%). There are five criteria with equal
average: ‘Density of occupation’, ‘Yields’, ‘Current value’, Increase in value post
adaptation, ‘Convertibility’ with (4.33%). ‘Transport and accessibility’ (4.27%)
and ‘Exposure’ (2.8%) are placed in next level. Therefore, as economic criteria, the
value of each sub-criteria serving to environmental sustainability and heritage

buildings has been clarified.
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Weights of criteria and sub criteria based on “Economic” category of

ARM related to ecological sustainability and HB

Table 15
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The graph in (Figure 49) expresses the comparison analysis data to clarify weight
“Economic” category of ecological sustainability features.
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Figure 49: Bar-chart on weights of criteria and sub criteria based on “Economic”
category of ARM related to ecological sustainability and HB

5.2.3 Social criterion and sub-criteria

Table 16, presents evaluation process for “Social” criteria and sub-criteria. As it
shown in this figure, the maximum percentage is for ‘Image and identity/ Image
and history’ (4.69%), ‘Neighbourhood and amenity’ (4.64%) and ‘Aesthetics and
landscape/Townscape’ (4.14%), in order to help neighbourhoods to adjust with
urban growth. ‘Density of valuable cultural resources in surrounding area/ Historic
listing’ has got slightly lower weight (3.95%) for staying include the Heritage

Register, and/or on the World Heritage List.

The ‘Age’ with (3.03%) placed in next and there are seven sub-criteria with equal
percentage: ‘Community benefits — historic listing” , ‘Transport noise’, ‘Retention
of cultural past’, ‘Urban regeneration’, ‘Provision of additional Provision of
additional facilities’ / ‘amenities’, ‘Proximity to hostile factor’s , ‘Proximity to
hostile factors and Stigma’ with (1.20%). Therefore, as Social criteria, the value of
each sub-criteria serving to environmental sustainability and heritage buildings has

been clarified.
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Weights of criteria and sub criteria based on “Social” category of ARM related to ecological sustainability and HB

Table 16

Social
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The graph in (Figure 50) expresses the comparison analysis data to clarify weight of
each adaptive reuse obsolescence criterion and sub-criterion based on “Social”

category of ecological sustainability features.
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Figure 50: Bar-chart on weights of criteria and sub criteria based on “Social”
category of ARM related to ecological sustainability and HB

5.2.4 Functional criterion and sub-criteria

Table 17, presents evaluation process for “Functional” criteria and sub-criteria. As it
shown in this figure, all three sub-criteria have almost similar importance percentages
listed in order such as: ‘Flexibility and convertibility’ (3.42%) for concerning the
potential for indoor flexibility for future conversion, ‘Structural grid’ (3.03%), ‘Spatial
flow and atria’® (3.00%) ‘Disassembly’ (2.96%) and ‘Service ducts and corridors’
(2.82%). Therefore, as functional criteria, the value of each sub-criteria serving to

environmental sustainability and heritage buildings has been clarified.

Table 17: Weights of criteria and sub criteria based on “Functional” category of ARM
related to ecological sustainability and HB
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The graph 51 expresses the comparison analysis data to clarify weight of each adaptive

reuse obsolescence criterion and sub-criterion based on “Functional” category of

ecological sustainability features.

125



FUNCTIONAL

3 0,
Q  3.50%
PIP 2.969 3000 3032
QLJ 3.00% e
>
©  250%
(]
‘—2 2.00%
>
ol 1.50%
LS
% 1.00%
c
8 oso%
(%0 ]
0.00%
Flexibility and Disassembly Spatial flow and Structural grid  Service ducts and
convertibility atria corridors
SUB-CRITERIA

Figure 51: Bar-chart on weights of criteria and sub criteria based on “Functional”
category of ARM related to ecological sustainability and HB

5.2.5 Technological criterion and sub-criteria

Table 18 presents evaluation process for “Technological” criteria and sub-criteria. As
it shown in this table, the similarity between sub-criteria weights is obvious where they
are listed in order: ‘Orientation and solar access’ (2.8%), ‘Natural lighting and
ventilation’ (2.67%), ‘Glazing and shading’ (2.54%), ‘Insulation and Acoustics’
(2.49%), ‘Energy rating’ (2.31%), Feedback on building performance and usage about
the adaptation reuse projects by stakeholders (2.04%). As opposed to ‘Building
management system’ without numerical evaluation. Therefore, as Technological
criteria, the value of each sub-criteria serving to environmental sustainability and

heritage buildings has been clarified.
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Table 18: Weights of criteria and sub criteria based on “Technological” category of

ARM related to ecological sustainability and HB

Technological
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The graph 52 expresses the comparison analysis data to clarify weight of each adaptive

reuse obsolescence criterion and sub-criterion based on “Technological” category of

ecological sustainability features.
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Figure 52: Bar-chart on weights of criteria and sub criteria based on “Technological”
category of ARM related to ecological sustainability and HB

5.2.6 Political criterion and sub-criteria

Table 19, presents evaluation process for “Political” criteria and sub-criteria. As it
shown in this table, the highest score belongs to ‘Urban masterplan and zoning’ /
‘Urban regeneration’ (4.39%), ‘Community interest’/ ‘participation’, ‘Community
Support and Ownership’ (4.35%), ‘Ecological footprint and conservation’ related to
stockholders and Ecological footprint and conservation (4.05%) to be used for
conservation and heritage protections. At the last level ‘Zoning’ placed with (2.32%).
Therefore, as Political criteria, the value of each sub-criteria serving to environmental

sustainability and heritage buildings has been clarified.
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Table 19: Weights of criteria and sub criteria based on “Political” category of ARM

related to ecological sustainability and HB
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The graph 53 expresses the comparison analysis data to clarify weight of each adaptive
reuse obsolescence criterion and sub-criterion based on “Political” category of

ecological sustainability features.
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Figure 53: Bar-chart on weights of criteria and sub criteria based on “Political”
category of ARM related to ecological sustainability and HB

5.2.7 Legal criterion and sub-criteria

Table 20, presents evaluation process for “Legal” criteria and sub-criteria. As it shown
in this (Figure 54), The highest point allocated to ‘Standard of finish’ (4.36%), next
level belongs to ‘Fire protection and disability access’/ ‘Fire codes’ (3.85%), then
‘Occupational health’, ‘IEQ’, ‘safety and Security’ with (3.59%) ‘Convertibility” with
(3.03%) ‘Acoustic’ (2.40%) ‘Energy rating (2.31%) have been remained afterwards.
Therefore, as Legal criteria, the value of each sub-criteria serving to environmental

sustainability and heritage buildings has been clarified.
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Table 20: Weights of criteria and sub criteria based on “Legal” category of ARM

related to ecological sustainability and HB
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The graph 54 expresses the comparison analysis data to clarify weight of each adaptive

reuse obsolescence criterion and sub-criterion based on “Legal” category of ecological

sustainability features.
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Figure 54: Bar-chart on weights of criteria and sub criteria based on “Legal” category
of ARM related to ecological sustainability and HB

5.2.8 Environmental criterion and sub-criteria

Table 21 presents evaluation process for “Environmental” criteria and sub-criteria. As
it describes in the main sources, there are no credit defined with lack of explanations.
As it shown in following table and figure, four of sub-criteria with same percentages
as (1.69%) which are ‘Internal air quality’, ‘Internal environment quality’, ‘Existence

of hazardous materials’, ‘Sustainability issues’.

132



Table 21: Weights of criteria and sub criteria based on “Environmental” category of

ARM related to ecological sustainability and HB
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The graph in (Figure 55) expresses the comparison analysis data to clarify weight of

based on

reuse obsolescence criterion and sub-criterion

each adaptive

“Environmental” category of ecological sustainability features.
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Figure 55: Bar-chart on weights of criteria and sub criteria based on “Environmental”
category of ARM related to ecological sustainability and HB

This study attempt to consider two significant features of sustainable approaches such
as cultural and environmental sustainability in order to investigate solutions for
information absence about certified adaptive reuse worldwide. The Figure 56
demonstrates the range of values calculated for each ARM criteria and sub-criteria
serving for environmental sustainability and for continuity of HB. The weighting
system has been extracted from calculating the average of each ARM feature through
investigation of existing models. Therefore, the particular framework attempts to
clarify the weighted value of specific feature in order to be used by experts or non-
experts in adaptive reuse processes worldwide in order to achieve both cultural and
ecological sustainability of HB.

According to Figure 56, the weight of every single sub-criteria has been implied in
percentage and computed in the bottom of the table via two different rows. The first
row with dark grey colour presents the total range of sub-criteria examined within the
related criteria group itself. The second row with light grey colour expresses the total

average of sub-criteria out of 100% for the general outcome of the study.
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Figure 56: Percentage score criteria extracted from ARM sheet for criteria and sub- criteria



5.3 Weight extraction from environmental rating systems (ERS)

The evaluation section of ERS presents the assessment score table which includes
criteria and sub-criteria with their relation to cultural sustainability and heritage
buildings. Therefore, based on the significance of each criteria and weights that have
assigned to them by the investigations on their core resources and descriptions, the
evaluation table has been drawn in excel software in order to collect the points and get
the averages to achieve the results for each criteria and sub-criteria. The graph has

been prepared for the improvement of the visual demonstrations.

The purposed Figures are specifying ERS criteria and sub-criteria according to their
relation to cultural sustainability and heritage buildings that has been selected through
the study investigations:

= Historic Value

Innovation and added value
= Sustainable site

= Social, Cultural and Perceptual Aspects

Innovation in Design.

Therefore, each aforementioned criteria and sub-criteria is described individually in
further steps in (Tables 22-26) and (Figures 29-33). The ‘Thesis contribution’ row is
describing the mutual definitions and explanation of each sub-criteria among ERS with
similarity in phrases and serving to the cultural sustainability based on chief sources.
In the ‘Standard value’ row, each and every weight or scores that are given by ERS
main sources to the criteria or sub-criteria have been collected. As the last row the

‘Average’ of each feature’s score has been calculated as percentage in order to
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equalizing the weight among all criteria and sub-criteria. Additionally, There are a few
sub-criteria which does not evaluated by any weight or numerical value, but just
explanations, in this case, the specific key has been added to the figure ¢ *NC: No
Credit’. The drawn graph 34 has been prepared for the visualization of weights and
percentages in a clear way. The pointed sub-criteria and their percentages can be
effective in cultural sustainability decisions making while reusing Heritage buildings.
5.3.1 Historic value criterion and sub-criteria

Table 23, is demonstrating the evaluation process for “Historic value” criteria and sub-
criteria. As it shown in this table, the maximum weight belongs to ‘Advanced analysis:
energy audit’ with (6%) to identify energy efficiency study, ‘Advanced analysis:
diagnostic tests on structures and structural monitoring’ with (2.7%) stands as second
significant score. Strikingly, 6 different sub-criteria have got same percentage a
(1.81%) named as: ‘Advanced analysis: diagnostic tests on materials’, ‘Project
reversibility’, ‘Compatibility of the new use and open community’, ‘Chemical’ and
‘physical compatibility of mortars’, ‘Structural compatibility’ and ‘Scheduled
maintenance plan’. Furthermore, the other two features remained with same value
(0.90%) which are ‘Sustainable building site’ and ‘Specialist in preservation’ of
buildings and sites. Therefore, as Historic value criteria, the rate of each sub-criteria

serving to cultural sustainability and heritage buildings has been clarified.
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Table 22: Weights of criteria and sub criteria based on “Historic value” category of
ERS related to cultural sustainability and HB
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The graph in Figure 57 expresses the comparison analysis data to clarify weight of

each adaptive reuse obsolescence criterion and sub-criterion based on “Historic value”

category of ecological sustainability features.
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Figure 57: Bar-chart on weights of criteria and sub criteria based on “Historic value”
category of ERS

5.3.2 Innovation and added value criterion and sub-criteria

Table 24, demonstrates the evaluation process for “Innovation and added value”
criteria and sub-criteria. As it shown in this table, ‘Exceeding Benchmarks and
deterioration’ (2.53%) took the highest score, ‘Cultural Heritage and Innovation’
(environmental benefit) similarly have got (2.04%) of importance based on their
identifications. Therefore, as ‘Innovation’ and added value criteria, the rate of each

sub-criteria serving to cultural sustainability and heritage buildings has been clarified.
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Table 23: Weights of criteria and sub criteria based on “Historic value” category of
ERS related to cultural sustainability and HB
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The graph in Figure 58 expresses the comparison analysis data to clarify weight of
each adaptive reuse obsolescence criterion and sub-criterion based on “Innovation

value” category of ecological sustainability features.
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Figure 58: Bar-chart on weights of criteria and sub criteria based on “Innovation
value” category of ERS

5.3.3 Sustainable site value criterion and sub-criteria

Table 24, demonstrates the evaluation process for “Sustainable site value” criteria and
sub-criteria. This table contains just two sub-criteria with high relation to cultural
sustainability and heritage buildings according to their descriptions. Respect for sites
of ‘historic or cultural interest’ has the highest score with (4%) and ‘Historic Resource
Preservation’ and Adaptive Reuse with (3%) remained. The aforementioned features
could play a vital role for the reuse project with certification. Therefore, as Sustainable
site value criteria, the rate of each sub-criteria serving to cultural sustainability and

heritage buildings has been clarified.
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Table 24: Weights of criteria and sub criteria based on “Sustainable site” category of
ERS related to cultural sustainability and HB
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The graph in Figure 59 expresses the comparison analysis data to clarify weight of
each adaptive reuse obsolescence criterion and sub-criterion based on “Sustainable

site” category of ecological sustainability features.
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Figure 59: Bar-chart on weights of criteria and sub criteria based on “Sustainable

site” category of ERS

5.3.4 Social, cultural and perceptual aspects value criterion and sub-criteria

Table 26, demonstrates the evaluation process for “Social, Cultural and Perceptual

aspects value” criteria and sub-criteria. The table below presents two sub-criteria

which are high effective in order to achieve a certified adaptive reuse project.

The ‘Social Aspects’ has taken (2.09%) and ‘Culture and Heritage and deterioration’

with (1.09%) which is focusing on the public, open space and local cultural values.

Therefore, as ‘Social’, ‘Cultural and Perceptual aspects’ value criteria, the rate of each

sub-criteria serving to cultural sustainability and heritage buildings has been clarified.
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Table 25: Weights of criteria and sub criteria based on “Social, Cultural and Perceptual
aspects value” category of ERS related to cultural sustainability and HB
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The graph in Figure 60 expresses the comparison analysis data to clarify weight of
each adaptive reuse obsolescence criterion and sub-criterion based on “Social, Cultural

and Perceptual aspects value” category of ecological sustainability features.
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Figure 60: Bar-chart on weights of criteria and sub criteria based on “Social, Cultural
and Perceptual aspects value” category of ERS

5.3.5 Energy and atmosphere value (EA) criterion and sub-criteria

Table 27, is demonstrating the evaluation process for “Energy and atmosphere value
(EA)” criteria and sub-criteria. The table below presents one sub-criteria among all
sub-criteria which is high effective in order to achieve a certified adaptive reuse
project. The ‘Total life cycle Non-renewable Energy’ with (6%) which is focusing on

Use of renewable energy in onsite generation further reduces environmental harms.
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Table 26: Weights of criteria and sub criteria based on “Energy and atmosphere value
(EA)” category of ERS related to cultural sustainability and HB
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The graph in Figure 61 express the comparison analysis data to clarify weight of each
adaptive reuse obsolescence criterion and sub-criterion based on “Energy and

atmosphere value (EA)” category of ecological sustainability features.
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Figure 61: Bar-chart on weights of criteria and sub criteria based on “Energy and
atmosphere value (EA)” category of ERS

5.3.6 Innovation in design (ID) value criterion and sub-criteria

Table 28 demonstrates the evaluation process for “Innovation in Design (ID) value”
criteria and sub-criteria. As the table expresses two sub-criteria, the highest weight
belongs to GBC ‘Historic Building Accredited Professional” with (2.7%) which has
collaboration with LEED ND rating system. ‘Innovation in design’ feature with
(1.33%) is working on practices and strategies during the conservation process.
Therefore, as Innovation in Design (ID) value criteria, the rate of each sub-criteria

serving to cultural sustainability and heritage buildings has been clarified.
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Table 27: Weights of criteria and sub criteria based on “Innovation in Design (ID)
value” category of ERS related to cultural sustainability and HB
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The graph in Figure 62 expresses the comparison analysis data to clarify weight of
each adaptive reuse obsolescence criterion and sub-criterion based on “Innovation in

Design (ID) value” category of ecological sustainability features.

149



Innovation in Design

3.25%

3.50%
3.00%
2.50%
2.00% 1.10%

1.50%

average

1.00%

Standard value

0.50%

0.00%
Innovation in design GBC Historic Building
Accredited Professionaland
deterioration

Sub-Criteria

Figure 62: Bar-chart on weights of criteria and sub criteria based on “Innovation in
Design (ID) value” category of ERS

5.3.7 Green infrastructure and buildings value Criterion and Sub-Criteria

Table 29, demonstrates the evaluation process for “Green infrastructure and buildings
value” criteria and sub-criteria. As the table expresses two sub-criteria, the highest
weight belongs to ‘Existing building reuse/ Historic Resource Preservation and
Adaptive Reuse’ with (3.4%) which has collaboration with LEED ND, CEPAS,
LIDERA rating system. ‘Minimized site disturbance in design and construction’ with
(3.3%) is working on preserve existing noninvasive trees, native plants, and pervious
surfaces and Conserve existing natural areas and protect trees to provide habitat and
promote biodiversity. Therefore, as Green infrastructure and buildings value criteria,
the rate of each sub-criteria serving to cultural sustainability and heritage buildings has

been clarified.
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Table 28: Weights of criteria and sub criteria based on “Innovation in Design (ID)
value” category of ERS related to cultural sustainability and HB

Environmental Rating System Design Criteria |
Criteria Green infrastructure and buildings
=2
2 =
= 3
=% 2
2= 285
$.8 53
ot =3 2 3
Sub-Criteria Pe oy S 8
s2s =1e
EE -
@S 2 S &
E S8 £ £
228 £9
Dy < =S
2 3 >
o @2 & H E D g
: BES43E. 2 S
2EES=8§cEs5e2 on & £
: SE52838282¢E8 £ E
Thesis =323=2Egiig Z4 g
buti Se358E88%5 5 55 g
contribution £S5y EEEEL Y 55 - 5
8~X-88EE2324¢2 52 £
22S3:%E£325 S 22
SELFS0008 =3 & ]
222325252 € £ 28
ESE2E28=58Z28 = 3 85
(LEED V4) - 2% (LEED V4) - 1%
(CEPAS)-3.1% (CEPAS) -3.1%
Standard value (LIDERA) - 5% (LIDERA) - 7%
ITACA- 0 ITACA-2%
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The graph in Figure 63 expresses the comparison analysis data to clarify weight of
each adaptive reuse obsolescence criterion and sub-criterion based on “Green

infrastructure and buildings value” category of ecological sustainability features.
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Figure 63: Bar-chart on weights of criteria and sub criteria based on “Green
infrastructure and buildings value” category of ERS

This study attempt to consider two significant features of sustainable approaches such
as cultural and environmental sustainability in order to investigate solutions for
information absence about green adaptive reuse in worldwide. The table below
demonstrates the range of value to each ERS criteria and sub-criteria serving to cultural
sustainability and HB. The weighting system has been extracted from calculating the
average of each ERS features through major resources investigation. Therefore, the
particular framework attempts to clarify the weighted value of specific features in
order to be used by experts or non-expert in adaptive reuse projects worldwide to

achieve both cultural and ecological sustainability of HB.

According to the presented table, the weight of each features has been imply as
percentages and computed in the bottom of table via two different row. The first row
with light grey colour, total range of sub-criteria examined within the related criteria
group itself. The second row with dark grey colour expresses the total average of sub-

criteria out of 100% for the general outcome of the study, (Figure 64- 57).
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5.4 The proposed prerequisite criteria schema (PCS)

Following the alignment of ARM and ERS, the study procedure has been continued
by tracking the analysis and evaluations (Figure 65, Figure 66). The combination of
achieved data from ARM and ERS has importance in case of adding a creative
framework to the contemporary architectural conservation field to be used in green
adaptive reuse processes worldwide. Promoting the importance of integrating both
ARM and ERS can be framed as a schema that contains the collected data in relation
to HBs. The connection to both ARM and ERS criteria and sub-criteria has been
explored from their feature descriptions analysis in previous sessions, which attempt

to innovate a beneficial PCS for certified adaptive reuse of heritage buildings.

In this manner, PCS was drawn by targeting both “ARM’” as cultural sustainability
obsolesce design criteria and “ERS” as ecological sustainability design criteria in
relation to HB. PCS serves as the initial step within the procedure of achieving green
adaptive reuse of HB. This schema will help the user to check whether they fulfill HB-
related features among the inclusive ARM and ERS criteria and sub-criteria. Two
columns placed in the middle of the framework serve as mutual features to be
concerned as the prerequisite criteria of green certified adaptive reuse projects. The
evaluation process uses the appropriate criteria and sub-criteria of both ARM and ERS
for HB, based on their percentages and weights presented in the score sheet, (Figure
65, Figure 66) and mark on the option boxes in order to do the assessment procedure
accordingly. The other criteria of ARM and ERS might be enough for a project to be
evaluated as environmentally sustainable, however, in order to apply for a certification
in green adaptive use of HB, the prerequisite criteria in the proposed framework (PCS)

need to be fulfilled.
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As it is shown in PCS, there are boxes which needs to be filled by the experts on
adaptation of HB site before starting the projects. Additionally, all weights and
percentages have been written in front of each sub-criteria in order to assist the expert
to create the project score sheet. As for the certification process, based on the presented
figures and data in Chapter 3 and 4, each conservator can apply for the suitable rating
system according to their region and location. Furthermore, since the proposed
framework is derived through worldwide data collection, and the chosen systems are
flexible to be adapted to different case studies from different contexts, and the mutual
criteria assessment, it can be applied for different regions. Therefore, evaluators using

this tool need to take local context into account during assessment.

If the majority of the mutual features exist above a certain level in an adaptive reuse
project, then the process for applying the green certification can be envisioned for an
adaptation prject for HB. If there are insufficient number of criteria fulfilled in an
adaptive reuse project, then PCS can be used in order to develop and revise the project
according to the related mutual features, ensuring continuity of heritage significance
while targeting a green adaptation. The integration of sustainable design with the
conservation of HB will be achieved by sustaining their historic values and
authenticity while making a green adaptive reuse. The framework (Figure 65 and
Figure 66) to achieve a green adaptive reuse of heritage buildings has been proposed
based on the assessment of sub-categories of both ERS and ARM which have been

explained in (Figure 18 and Figure 45a- 45f).
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5.5 Introducing a case study for application of PCS

As a case study for testing the application of PCS, ‘Bogazi¢i Universitesi Tarsus-
Gozlikule Kazilar1 Arastirma Merkezi (Bogazigi University Tarsus-Gozliikule
Excavations Research Center), in Turkey, which has received LEED Gold certificate,
has been selected. In 2019, the Goziile Excavations Research Center conservation and
reuse project from Bogazigi University- Tarsus- Mersin has been awarded the
'Conservation Branch' to get GOLD LEED certificate among all ‘European Cultural
Heritage Awards / Europa Nostra Award’s winners. Also it has been stated as the first

industrial heritage cultural property to receive a Gold LEED certificate (URL 5).

In February 2017, an abandoned 100 year old gin factory (Cir¢ir Fabrikasi) has been
restored by Bogazi¢i University and turned into a contemporary center for researches
on archaeological studies and public participation. In local language ‘¢ir¢ir’ means the
separation process of cotton from its seeds), The historic Tarsus Gin Factory, which
Is stated to have been constructed by the British in the second half of the 19th century,
was given to Bogazi¢i University to be reused as a research center for the excavations
directed by Prof. Dr. Asli Ozyar, a member of the History Department of Bogazici

University, (Figure 67) (URL 5).
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Gozlukule Excavations Research Center to illustrate the renovation processes.

The existing stone walls, roof, and floors were renewed using the restitution data,
where the original window and door openings have been preserved. The restoration
project was designed according to the new use; where it includes two levels of
excavation house, a cafeteria, four hangar warehouses, a library, a water tank, a
security room, work offices, a gin process demonstration hall, a laboratory, and a

center courtyard, (Figure 68) (URL 5).
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Courtyard view
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Courtyard view
Figure 68: Photos from the center (URL 5, URL 6 and URL 7)
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5.5.1 The comparison of the case study and the thesis study achievement (PCS):
Based on the LEED assessment on the case study which has been awarded with GOLD
LEED certificate in the 'Conservation Branch', the Prerequisite Criteria Schema (PCS)
IS assessed.

5.5.1.1 Historic value (ERS-HV)

As far as the adaptation of the case study project within the existing buildings, the PCS
has identified the “Green infrastructure and buildings” value Criterion and Sub-
Criteria: Existing building reuse/ Historic Resource Preservation and Adaptive Reuse’
with (3.4%) in (Table 23, figure 57).

5.5.1.2 Innovation in design (ERS- ID)

The case study has been awarded the 'Conservation Branch' to get GOLD LEED
certificate 1.33% has been allocated to the criteria of “Innovation in design (ID)” with
the sub-criteria of LEED accreditated proffessionals (Table 28, figure 62).

It is aimed to support different studies that are outside the scope of LEED credits but
may be green building applications. This issue has been mentioned in PCS features as
Innovation in Design: innovation in design with 2.7% and innovation (environmental
benefit) with 2.04% (Table 28, Figure 62), URLS5.
5.5.1.3 Sustainable sites (ERS-SS)

From the main building's entrance to the bus stops, the project is designed to be no
more than 400 meters long(URL 6). As for the PCS , the criteria and sub-criteria
“Physical”: Access to building / Site access with (6.62%), (Table 14, Figure 48). and
“Economic” Transport and accessability” with (4.27%) (Table 13, figure 42) have
been evaluated (Table 15, Figure 49).

The project, which includes institutional, commercial, and residential areas, does not

contain any new parking areas since they have done adaptation for old car park space.
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According to the PCS which has been created by this study, there has been no criteria
and sub-criteria for this announced system with direct relation to the adaptive reuse of
HB (URL 6).

5.5.1.4 Site Selection & transportation

To prevent environmental pollution resulting from the selection of the project site and
to reduce the amount of carbon released for transportation to the project location. In
the PCS, Green infrastructure: minimized site disturbance in design and construction
with 3.4% (Table 29, figure 63) and Historic value: sustainable building site with

0.9% (Table 23, figure 57) have been calculated.

Sustainable Lands: Preventing pollution from construction, evaluating the existing site
area before design, protecting or renewing the habitat, creating open spaces,
preventing rainwater from accumulating on the surface and regaining it to the
ecosystem, reducing the heat island effect and reducing light pollution (URL 5). As
for PCS, Sustainable site: site developement: protect or restore habit with 4% (Table
24, Figure 59), Historic value: schadule the maintanance plan with 1.81% (Table 23,
Figure 57) and Physical: maintability with 1.43% (Table 14, Figure 49).

5.5.1.5 Materials and resources (ARM-physical)

Construction waste was collected separately and transferred to recycling facilities for
re-evaluation. The local material selection is 22% and 32% of the materials are from
recycled material, URL 6.

According to the PCS criteria evaluations (figure 65), there are criteria and sub-criteria
with the focus on adaptive reuse of HB in both ARM and ERS. As for cultural
sustainability (ARM), “physical criteria: Material durability and Workmanship with

(5.33%) and Dis-agreeability with (2.14%)” have been considered in (Table 14 and
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Figure 48). Furthermore, based on ecological sustainability (ERS), (Table 23 and
Figure 57) have been expressed the criteria and sub-criteria as “Historic value:
Advanced analysis: diagnostic tests on materials” with (1.81%).

5.5.1.6 Energy & atmosphere (ERS-EA)

It covers topics such as basic testing and commissioning-verification, advanced testing
and commissioning, minimum energy performance, optimizing energy performance,
renewable energy, building energy measurement, advanced energy measurement,
carbon reduction (URL 5). The PCS describes this issue in Historic value, advanced
analysis: energy audit-enegy with 6% (Table 23 and Figure 57) , Energy and
atmosphere: total life cycle non-renewal energy with 4.91% (Table 27, Figure 61) and
Legal:Energy rating with 2.31% (Table 20, Figure 54).

5.5.1.7 Natural lighting and ventilation (ARM-Technological)

Lighting in communal work areas is intended to be regulated by building occupants.
Smoking zones have been built at least 8 meters away from building openings (URL
5), In PCS, “Technological” criteria with sub-criteria of Natural lighting and
ventilation (2.67%) has been explained in (Table 18 and figure 52).

5.5.1.8 Indoor environmental quality (ARM-environmental)

To reduce the carcinogens that can be found indoors, to provide indoor air quality, to
provide daylight and scenery to the building users, to provide indoor air quality,
thermal, lighting, visual and acoustic comfort (URL 5), which has been evaluated in
PCS A Environmental: internal environmental quality with 1.69% (Table 21, Figure
55).

Indoor air quality criteria has been discussed in this study within two different part in

cultural sustainability (ARM) as it shows in (Figure 56). “. Moreover,
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“Environmental” Criteria and Sub-Criteria: Internal air quality with (1.69%) has been
presented in table (21 and figure 55).

5.5.1.9 Regional priority

At the time of project registration, credits that can be scored according to the location
of the project are determined from approximately 20 credit titles determined by the
USGBC (URL 5). The PCS has been explained this feature in Economic “Transport

and accessibility” with 4.33% (Table 15, Figure 49).
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5.5.2 Case study application evaluation vs PCS

Mutual criteria

Case study evaluation

PCS evaluation

Building access

Access to the main building's entrance

ARM: “Physical”:
Access to building / Site
access with (6.62%) has
been evaluated.

Transportation:

carbon released for transportation to the
project location

ARM: “Economic”
Transport and
accessability” with
(4.27%)
Site Selection To prevent environmental pollution | In the PCS, Green
resulting from the selection of the | infrastructure:
and project site and to reduce the amount of | minimized site

disturbance in design
and construction with
3.4%

value:
building

Historic
sustainable
site with 0.9%

Materials and

The local material selection is 22% and
32% of the materials are from recycled

ARM: “Physical criteria:
Material durability and

built at least 8 meters away from
building openings

Resources material Workmanship with
(5.33%) and Dis-
agreeability with
(2.14%)”

ERS: “Historic value:
Advanced analysis:
diagnostic  tests  on
materials” with (1.81%).

Regional At the time of project registration, | ARM: Economic:

credits that can be scored according to | Transport and

Priority the location of the project are | aocessibility with

determined from approximately 20 | 4 3304
credit titles determined by the USGBC

Lighting Lighting in communal work areas is | ARM: “Technological”

intended to be regulated by building | criteria  with  sub-
occupants. Smoking zones have been | criteria  of Natural

lighting and ventilation
(2.67%)
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Mutual criteria

Case study evaluation

PCS evaluation

Energy &

Atmosphere

It covers topics such as basic testing and
commissioning-verification, advanced
testing and commissioning, minimum
energy performance, optimizing energy
performance, renewable energy,
building energy measurement, advanced
energy measurement, carbon reduction.

ERS: Historic value,
advanced analyisi:
energy audit-enegy
with 6%

ERS: Energy and
atmosphere: total life
cycle non-renewal
energy with 4.91%
ARM: Legal:Energy
rating with 2.31%

Sustainable

Lands

Preventing pollution from construction,
evaluating the existing site area before
design, protecting or renewing the
habitat, ~ creating  open  spaces,
preventing rainwater from accumulating
on the surface and regaining it to the
ecosystem, reducing the heat island
effect and reducing light pollution.

ERS: Sustainable site:
site developement:
protect or restore habit
with 4%

ERS: Historic value:
schadule the
maintanance plan with
1.81%
ARM:
maintability
1.43%

Physical:
with

Indoor Air

Quality

Lighting in communal work areas is
intended to be regulated by building
occupants. Smoking zones have been
built at least 8 meters away from
building openings

“Technological”: Natural
lighting and ventilation
(2.67%) has been
explained in
Environmental” Criteria
and Sub-Criteria: Internal
air quality with (1.69%)

Innovation in

Design (ID)

The case study has been awarded the
‘Conservation Branch' to get GOLD
LEED certificate

1.33% has been allocated
to the criteria of
“Innovation in design
(ID)” with the sub-
criteria of LEED
accreditated

proffessionals

Innovation in  Design:
innovation in design with
2.7% and innovation
(environmental  benefit)
with 2.04%
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Mutual criteria

Case study evaluation

PCS evaluation

Site Selection &

Transportation

To prevent environmental pollution
resulting from the selection of the
project site and to reduce the amount of
carbon released for transportation to the
project location.

minimized site
disturbance in design
and construction with
3.4% - Historic value:
sustainable  building
site with 0.9%.

site developement:
protect or restore habit
with 4%  -Historic
value: schadule the
maintanance plan with
1.81% and Physical:

maintability with
1.43%
Green The case study adaptation has been | Existing building
done on the existing site building. reuse/ Historic
infrastructure Resource Preservation
and Adaptive Reuse’
and buildings with (3.4%) in
Total 72.1% = 79.31 LEED

point

By collecting the required data from the case study and using the PCS as the particular

achievement of this study, the evaluation has been done through filling the formed

sheet in order to express the validation of the proposed guidline. Therefore, the total

calculated percentage from PCS for the selected case study is 72.1% which has been

equalized to LEED evaluation system with 79.31 point that has been already awarded

to the Tarsus Archeology center for the GOLD LEED certification system, (Figure

69).
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Figure 69: The evaluation sheet which has been done according to the proposed PCS application on the existing case studyl
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5.6 Chapter conclusion

In the fifth chapter, the quantitative part of the research methodology known as
‘descriptive analysis’ has been gradually explained in detail. In this manner, the weight
extraction of each ARM and ERS criteria and sub-criteria in order to explore the
related features with HB based on cultural and ecological have been clarified. The
weighting systems have been presented by the drawn tables and figures contains the
average percentages of each features that are given by the main data collection sources

from previous chapters.

To sum up, as the main target of the study, a particular framework has been proposed
based on the weight extraction of both ARM and ERS related to HB to. Hence, the
prepared framework named “Proposed Prerequisite Criteria Schema (PCS)” serves the
initial step within the procedure of achieving green adaptive reuse of HB. PCS will be
applicable for users, experts and conservators in adaptation site worldwide by filling
this score sheet whether there are sufficient number of criteria fulfilled in an adaptive
reuse project to get the certification, or the development and revision will be required.
In this manner, a case study from Mersin-Turkey which was an awarded renovation
project has been selected and it has been evaluated by using the proposed PCS sheet
in order to achieve the validation of the guideline proposed in this study. The chapter
5 summary has been illustrated in (Figure 70) in order to follow the procedure of the

the main target and thesis achievement .
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ENVIRONMENTAL
RATING SYSTEMS

ADAPTIVE REUSE MODELS

Figure 70: The evaluation process of this study



Chapter 6

CONCLUSION AND RECOMMENDATIONS

Heritage buildings as the sign of historical identity are required to be protected and be
well managed from hazardous conditions based on the cultural, social, economic and
environmental sustainability pillars. Therefore, this process has been investigated
since 1964 (ICOMOS) through conservation of heritage buildings. Conservation of
heritage buildings helps transmission of the cultural heritage values and sustainable
planning to the future generations. The first chapter of the thesis has been clarified the
aim and objective of the research which is the integration of both cultural and
environmental sustainability on heritage buildings in order to provide a platform to
create a unique alignment schema for certified adaptation of heritage buildings for

improving cultural and ecological sustainability of HB.

This study has been discussed on the history and background of the conservation and
adaptive reuse of heritage buildings in the second chapter which explained the
classifications and types of heritage conservation. Furthermore, the proposed
framework can be applied for various regions since it contains worldwide data
collection in background studies and several case studies have been explained with
mutual criteria assessment of both cultural and environmental sustainability

approaches,
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Regarding the third chapter of this study, Adaptive reuse of heritage buildings as a
cultural sustainability tool for contemporary conservation, is also favoured for having
the capability to replace demolition, since it produces less waste and requires less
energy. Concentration on the improvement of new information with respect to future
building adaptive reuse, sustainability issues, and future plan headings, will proceed,
most likely at an expanding rate for the following years, pushed by an expanding
environmental consciousness. As for cultural sustainability tool which is adaptive
reuse model (ARM) addresses the innovative evaluation method for heritage
buildings. Accordingly, in this chapter, the performances and the role of ARM on the
heritage building (HB) has been discussed in order to express the environmentally side

of adaptive reuse strategy and the improvement of the adaptation quality.

Parallel to this, in chapter 4, the ecological sustainability issues on heritage building
has been defined. In this regard, environmental rating systems (ERS) are proposed for
improving a historical building’s environmental sustainability level, without
compromising its cultural heritage values. Based on numerous ARM and ERS
worldwide, the limitation of this study addressed the ones that focus particularly on
HB. Moreover, in terms of applying both cultural (ARM) and ecological sustainability
(ERS) issues to heritage buildings, an examination of criteria and sub-criteria for
adaptive reuse of heritage buildings takes place according to both obsolescence design
criteria and environmental design criteria in chapter 5. Hence, an adaptation project
which has achieved LEED certification in Turkey has been selected as the case study
in order to test the consistency of proposed PCS with the existing evaluation by The

Bogazi¢i University Tarsus-Gozllkule Excavations Research Center.
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As the focus, ARM and ERS consider the features of cultural and ecological
sustainability roles on heritage buildings, the evaluation models for adaptations
(ARM) and rating systems for environmentally sensitive approaches (ERS) are
capable ways to lead conservators toward green adaptations and standardized
assessment processes based on Farjami and Turker (2021) study. Therefore, in this
dissertation, the Proposed Prerequisite Criteria Schema (PCS) has been prepared the
particular platform for the experts and conservators in order to achieve certified
adaptation of HB. Based on PCS, the various level of certification will allocated to the

number of features that experts and conservator will be selected.

Recommendations:

» |In the assessment procedure, there are few sub-criteria which were not evaluated
by any score, weight or numerical value, but just explanations and interpretations, in
this case, the specific footnote has been added to the analysis sheet named as © *NC:
No Credit’. Hence, a gap has appeared which can be improved by the researchers and
solve this lack of weight to achieve more precise and helpful framework for adaptive
reuse projects on heritage buildings. Besides, it can be solved due to filling this score
sheet by experts and after the evaluation system designed by this dissertation, the sub-
criteria weight can be calculated.

= This dissertation attempts to create a holistic framework which contains ARM and
ERS criteria and sub-criteria serving to both cultural and ecological sustainability
which can be applied on local or worldwide heritage buildings.

= Another study can be done to focus on different stages of interventions such as

applying an annex and extensions which are new additions to the historic building
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= Regarding the alignment of mutual features between ARM and ERS, the proposed
prerequisite criteria schema (PCS) has the ability to be updated based on future studies

following new models and systems.
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Appendix A: Adaptive reuse potential (ARP) model

The determination of ARP and Adaptstar scores is based on assembled documentation
for each project, (Idenmen, et al. 2007); (Langston, et al., 2008); (UNHRC, 2010);

(Conejos, et al. 2011); (Langston, et al., 2013); (Conejos. 2013).

Experts
Category Criterion (n=15)

Long life (Physical) Structural integrity — structural design and ability of the building 8
to cater for future uses and loads

Material durability — durability of the building asset 8
‘Workmanship — quality of the craftsmanship of structure and 7
finishes
Maintainability — building’s capability to conserve operational 7
resources
Design complexity — various geometries associated with the 5
building’s design and innovation
Prevailing climate — changing climatic conditions 4
Foundation — differential settlement and substrata movement 2
Location (Economic)  Transport infrastructure — availability and access 4
Market proximity — distance from major city, the CBD, ete. 3
Transport infrastructure — availability and access 3
Site access — proximity or link to access roads, parking and 2
communal facilities, etc.
Exposure — views, privacy 2
Planning constraints — site selection, planning, neighbourhood and 2
building design, etc.
Plot size — built area, spatial proportions, enclosure, ete. 2
Loose fit (Functional)  Flexibility — space capability to change according to newly 12
required needs, plug and play elements, etc.
Disassembly — options for reuse, recycle, demountable systems, 11
deconstruction, modularity, etc.
Spatial flow — mobility, open plan, fluid and continuous 5
Convertibility — divisibility, elasticity, multi-functionality 5
Atria — open areas, interior gardens, ete. 5
Structural grid — ideal and economical limit of span and fully 5
interchangeable
Service ducts and corridors — vertical circulation, service elements, 4
raised floors, ete.
Low energy Orientation — micro-climate siting, prevailing winds, sunlight 15
(Technological) Glazing — sunlight glare control, regulation of internal 5
temperatures, etc.
Insulation and shading — thermal mass, sunshades, automated 15
blinds, etc.

Natural lighting — inclusion for natural daylight, efficient lighting 15

systems, etc.

Natural ventilation — optimise airflow, quality fresh air, increase 15

ambient air intake, etc.

Building management systems — monitor and control building 15

operations and performance systems

Solar access — measures for summer and winter sun 3
Sense of place Image/identity — social and cultural attributes, values, ete. 4
(Social) Aesthetics — architectural beauty, good appearance, proportion, ete. 4

Landscape/townscape — visual coherence and organisation of the 4

built environment
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History/authenticity — original fabric, timelessness, socio-cultural
traditions, practices, historic character or fabric, etc.

7]

Amenity — provides comfort and convenience, facilities 2
Human scale — anthropometrics and fit to average human scale 2
Neighbourhood — local and social communities 2
Quality standard (Legal) Standard of finish — provision for high-standard workmanship 11
Fire protection — provisions for fire safety 9
Indoor environmental quality — provisions for non-hazardous 8
materials, natural fabrics, etc.
Occupational health and safety — special needs of occupants, health 6
and safety risks, building hazard and risk management plan
Security — provision of direct and passive surveillance designs 6
Comfort — hygiene and clean environment, et cetera 3
Disability access — provision for disability easement, facilities, etc. 3
Energy rating — environmental performance measures 2
Acoustics — noise control, sound insulation, ete. 2
Context (Political) Adjacent buildings — adjacent enclosures, vertical and visual 15
obstacles
Ecological footprint — appropriate measure of human carrying 12
capacity
Conservation — principles, guidelines, charters governing tangible 8
and intangible heritage protection
Community interest/participation — stakeholder relationship and 8
support
Urban master plan — integrated skyline, urban landscape, built 7
environment design and management/practice
Zoning — land uses and land patterns 4
Ownership — collaborative commitment, sense of community or 1
ownership, etc.
adaptSTAR criteria Raw weight (%) Total weight (%)
Physical= 16.08
Structural integrity and foundation 34.70 558
Material durability and workmanship 3312 533
Maintainability 3218 517
Economic= 13.40
Density and proximity 3333 447
Transport and accessibility 33.76 4.52
Plot size and site plan 3291 441
Functional = 15.23
Flexibility and convertibility 2245 342
Disassembly 19.44 296
Spatial flow and atria 19.68 3.00
Structural grid 1991 3.03
Service ducts and corridors 1852 282
Technological = 14.85
Orientation and solar access 1887 280
Glazing and shading 17.11 254
Insulation and acoustics 16.75 249
Natural lighting and ventilation 17.99 267
Energy rating 15,52 231
Feedback on building performance and usage 13.76 2.04
Social = 14.37
Image and history 3265 469
Aesthetics and townscape 35.03 5.04
Neighbourhood and amenity 3231 464
Legal = 13.28
Standard of finish 3285 4.36
Fire protection and disability access 35.04 4.65
Occupational health, IEQ, safety and security 3212 427
Political = 12.79
Ecological footprint and conservation 3166 4.05
Community support and ownership 3398 4.35
Urban masterplan and zoning 34.36 4.39
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Appendix B: Adapt-star ,model

The adaptSTAR model is a rating tool that specifies a scoresheet with design criteria
that contribute to the advancement of existing and newly constructed buildings that have
the potential to be adaptively reused and recycled in the future, (Langston, et al., 2008;

Conejos, et al. 2011; Langston, et al., 2013; Conejos. 2013; Conejos, et al., 2014).

* Structural Integrity and Foundation (5.58%)
* Material Durability and Workmanship (5.33%)

PhySiCEl' * Maintainability (5.17%)
(Long Life)

+ Ecological Footprint and o
Conservation (4.05%) 16.08%

+ Community Support and o . * Density and Proximity (4.47%)
Ownership (4.35%) Political Economic « Transport and Accessibility

« Urban Master Plan and (Context) T (4.52%)

Zoning (4.39%) * Plot Size and Site Plan (4.41%)

12.79% 13.40%

= Standard of Finish (4.36%)
» Fire Protection and
Disability Access (4.65%)

. » Flexibility and
Legal Functional Convertibility (2.427%)
+ Occupational Health, (Quality (Loose Fit) + Disassembly (2.967%)
Indoor Environmental Standard) o + Spatial Flow and
Quality (IEQ), Safety and 13.28% 15.23% Atria (3.00%)
Security (4.267%) « Structural Grid (3.03%)
* Service Ducts and
Corridors (2.82%)

* Image and History (4.69%) SOC|aI Tech nol Ogical * Orientation and Solar Access
* Aesthetics and Townscape (5.04%) (Sense of Place) (Low Energy)
* Neighbourhood and Amenity (4.64%)

(2.80%)
* Glazing and Shading (2.54%)

14.85% = Insulation and Acoustics

(2.49%)
Scoply Hakg * Natural Lighting and
“"‘Ef';f?’ E'.::'::‘m Ventilation (2.679%)
:'(gﬂm} wm * Energy Rating (? 319%)
——— " Eiking Pevtrmancs and Usage
(2.04%)
The odel
AdaptSTAR model star ratings
adaptSTAR score Star rating
85-100 Hapcdolek (5 stars)
70-84 HEdk (4 stars)
55-69 #Ek (3 stars)
40-54 #% (2 stars)
25.39 *(1 star)
Less than 25 unranked
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Sample computation of adaptation reuse project using the adaptSTAR scoresheet

How do you judge the following statements for the above building/facility? ‘What is the key reason that influenced your epinion? ERS
1l2]s]a]s BN

The building’s foundations and frame have capacity for add tional structural loads and commencing in 1860 the bullding was designed as a majer chvic bullding without a view for v
patential vertical i X expansion, but since it is built in reinforced concrete and steel then it has potential for expansion

The building fabric is well constructed using durable materizls, providing potentizl « | @ #bove, it was designed to last the distance v
retention of existing exterior and interior finishes.
The building currently has a low maintenance profile with modest expected levels of N at 140+ years old, even quality materials require attention. Some of the stone has poor lasting v
compenent repair and replacement over its remaining lifespan. gualities and ageing exacerbated by 20th century but still only minor repairs and replacements

The building is situated in a bustling metropalis comprising mixed use development lacated in prime commercial retail centre of Melboum v
and proximity to potential markets. *

The building is located near transport facilities and provides convenience for vehicular served by Melbourne tram netwerk an beth of its street frontages \/
and pedestrian mobility X

The building enjoys a site with favourable plot size, access, topography, area, aspect minor additional free area anly, a tightly contralled high profile heritage site with urbanscape v
and surrounding views. * views

The building’s interior layout exhibits strong versatility for future alternative rigid layout for an original purpose not easily adapted to new contemporary use, nowever the v

s without significant disruption or cenversion cost X | 2ppropriate conversion to retail shops made it versatile and flexible.

The building has significant components or systems that support dissssembly and . as above first point, never intended to change and built accordingly, but the patential to turn it | o
subsequent relocation or reuse back into offices is high giving support ta the concept of reversibility.

The building has sufficient internal open space and/or atria that provide opportunity " highly controlled heritage environment with open spaces and derestories v
for spatial and structural transformations to be introduced

The building has large floor plates and floor-to-floor heights with minimal high ceilings yes, floor plates small in comparison to contemperary spaces but can v
interruptions fram the supporting structure. * accommodate open concept in some area

The bullding prowides easy access to concealed ducts, service corriders and plant bullding originally had minimum services v
room space to ensure effective harizontal and vertical circulation of services, *

The building 15 designed in such a way that [T madimizes it orientaton with good Grientation not considered when this BUIGing designed, it formal chit presence was the ¥
potential for passive solar strategies. * prevailing driver of ts design

The building has appropriate fenestration and sun shading devices consistent with see above item v
good thermal performance. *

The building has an insulated external envelope capable of ensuring good thermal N no wall insulztion, 19th century solid brick and stone construction provides good thermal mass. |
and acoustic performance for interior spaces.

The building is designed in ways that maximize daylight use and natural ventilation the ariginal internal work space was a top lit atrium, that changed a few years after its v
without significant mechanical intervention, * establishment. Large windows onto main streets work

The building has low energy demand and is aperating at or readily capable of wery high energy demand to control internal environment for comfort although in those times v
achieving a 5-star Green Star® energy rating or equivalent. * comfort level of users were sufficiently provided

The bullding supports efficient operational and maintenance practices including high volumes, Interconnected spaces hard 1o get at areas work against efciency of controland | o
effective building management and control systems. * make malntenance difficult both internally and externally

The building has developed strong intrinsic heritage values, cultural connections or One of Melbeurne's most famous architectural heritage buildings with an important secial v
positive public image over its life. X | history attached to it

The building has high architectural m cluding pleasing aesthetics and see above item v
compataklity with its surrounding streetscape. X

The building provides relevant amenities and facllities within its nelghbaurhood that It provided a pastal service ta the city and a civic reference paint v
can add value Lo the local community, *

The bullding displays a high standard of construction and finish consistent with N It displays high quality construction and finish consistent with fine heritage structures, not ¥
current market expectations. general current expectations

The building complies with current standards for fire prevention and safety, building requires nigh level of services to achieve compliance v
emergency egress and disability provisions. *

The building offers an enhanced workplzce environment that provides appropriate N most workers and occupiers regard it as tired old fashioned and in need of modernisation and v
user comfort, indoor air quality and enviranmental health and safety. upgrade.

The building’s design is compatible with ecological sustainability objectives and helps building was designed in boam times, post gold rush when the advancement of the great golden | /"
minimize cngoing habitat disturbance. * city, Marvellous Melbourne was top of mind.

The building displays a figh level of community interest and pelitical suppart for its emotional support for retention of bullding, hertage controls state and local government ¥
future care and preservation ¥ | reinforce its importance and ensure its retention

The building’s current or proposed future use conforms to existing masterplan, 2oning meets all metr an and city of Melbourr remen v
and related urban planning specifications *
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Appendix C: Preliminary assessment of adaptation potential (PAAM)

Summary of PCA factors ‘alterations and extensions’ adaptations which formed the
Starting point for the PAAM, (Wilkinson, 2011); (Langstone et al., 2013); (Wilkinson,

2014).

Factor
number

Factor name
(% of variance explained)

Factor attributes
(% of variance explained within factor)

1

Physical and size (44.86%)

Land (19.78%)

Social (9.32%)

Number of storeys (19.19%)

Gross floor area (19.19%)

Property Council of Australia building quality grade (16.46%)
Degree of attachment to other buildings (15.52%)

Typical floor area (14.88%)

Site access (14.76%)

Street frontage (36.28%)

Vertical services location (35.26%)

Property location (28.46%)

Historie listing (42.42%)

Age in 2010 (32.58%)
Aestheties (25.00%)

Alterations and extensions’ adaptations PAAM

Questions to be addressed.

Actions to be taken.

Start here

4

<— Stage 1 What is the ——> None C——> Consider mothballing,
(32%) environmental and demclition and/or
physical potential of redevelopment or leave
Go to Table 3.3. the building? land vacant.
Continue to stage 2
<— Stage2  Whatis the social ~———» None C——> Consider mothballing,
(159%) and physical demolition and/or
potential of the redevelopment or leave
Go to Table 3.4. building? land vacant.
Continue to stage 3
<= Stage3 What is the physical ————> None¢] > Consider mothballing,
(14%) potential of the demclition and/or
building? redevelopment or leave
Go to Table 3.5. il land vacant.
Continue to stage 4
<— Stage 4 What is the C——> None ——=> Consider mothballing,
(10%) environmental demolition and/or
potential of the redevelopment or leave
ina?
Go to Table 3.6. building? land vacant.
Make final
preliminary

assessment on
adaptation potential.

Decision-making PAAM for existing buildings.
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Start here
; : ’ ion? | >
1. Is it physically possible to undertake adaptation? [ | No
Yes
Mothball
i ; ; ion? | of |
| 2. Is it socially desirable to undertake adaptation? [ » No
Demolish or
Yes q redevelop
land
| 3. Is it economically desirable to undertake adaptation? “
Yes Leave land
vacant
I 4. Is it environmentally desirable to undertake adaptation?
Yes l Yes
| 5. Is it legally possible to undertake adaptation? }—m— Is appeal
possible?
Yes
No

[ 6. Is it technologically possible to undertake adaptation? }—>| No

Yes Undertake
adaptation

Alterations and extensions’ adaptations predictive model formed the starting point for

the PAAM

Factor | Factor name (% of Factor attributes (% of

No variance explained) variance
explained
within
factor)

1 Physical and size Number of storeys (19.19%) 7-20 storeys (43.71%)

(44.86%) 21-45 storeys {30.92%)

»46 storeys (15.98%)

<6 storeys (9.39%)

Gross floor area (19.19%) <50,000m2 (57.73%)
50,001-100,000m2 (27.93%)

> 100,001m2 (14.35%)

Local building quality grade (16.46%) Grade B (27.42%).

Ungraded (22.05%).

Grade A (21.49%).

Premium (14.09%).

Grade C (11.05%)

Grade D (3.90%).

Degree of attachment to (15.52%) Detached (52.39%)

other buildings Attached on two sides (23.90%)
Attached on one 5ide(15.05%)
Attached on three sides (8.26%)
Typical floor area (14.88%) 701-1178m2 (27.11%)
1179-1346m2 (26.26%)
<700m2 (23.74%)

>1347m2 (22.89%)

Site access (14.76%) Street, side and rear (40.96%).
Street and side (27.00%)

Street only (15.65%)

Street and rear access (12.62%)
Access all sides (3.76%)
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Land
(19.78%)

Street frontage

(36.28%)

Medium (37.79%)
Extra wide (28.07%)
Wide (22.83%)
Narrow (11.32%).

Vertical services location

(35.26%)

Central (54.06%)
Multiple (35.02%)
Elsewhere (10.92%)

Property location

(28.46%)

Low prime (27.03%)
High secondary (25.75%)
Prime (25.27%)

Low secondary (13.41%)
Fringe (8.53%)

Social
(9.32%)

Historic listing

(42.42%)

Buildings without historic listing or
overlay (75.89%)

Buildings with heritage listing or
overlay (24.11%)

Age in 2020

(32.58%)

19-42 years (72.89%).
>42 years (21.47%).
<18 years (5.64%).

Aesthetics

(25.00%)

Quite attractive (35.78%)

Very attractive buildings (29.47%)
Neither attractive nor ugly (19.85%)
Not very attractive (12.71%)

Very unattractive {2.20%)
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Appendix D: LEED ND-V4 (IEED for neighbourhood development

and historic preservation)

As NAGUIB (2016) state, Leadership in Energy and Environmental Design which was

founded in 1993, in America, has specific section related to historic building

conservation known as LEED-ND (2009 v3). (Awadh, et al 2017); (Constr, 2011);

(Asdrubali,

LEED v4 for BD+C: Core and Shell

et
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al

Project Checklist Project Name:
Date:
Integratroe Frocess 1
Location and 20 0| 0 [ 0 Materials and Resources 14
& LE Lacaton 20 57 ey Slorage and Colleclion of Recyclabis Required
Senstive Land Protection 2 ] sy Demoition Pranning Reqursd
High Pricey Sile 3 1 BuidingL¥eCycle Impact Reduction 6
(v Sutoundng Deasty and DNerse Uses 8 it iEcicalN A O Pfodict 2
claraliors
it Accessio Qually Transt 3 wit Bulding Procuct Disclosura and Optimization - Sourcing of Ravs Matarials 2
Cou Bloyie Facilies 1 twit Builklhg Product Disclosure and Cptinzalion - Materls! Ingre derts 2
Cwit RecucedParking Foolprit 1 vt Corsiruclion and Demcltian Waste Managemard 2
cwit GreeaVenkles 1
0] 0] 0 indoor Quality 10
0 Sites 11 2 Fan: Mrimum Indoar Air Ousily Performance Requrad
Y Corslnuction Acthty Polkdon Frevertion Roqured | ¥ | Ersdrormertal Tobacco Smoke Control Reqursd
Stie Assessment 1 Erhanced Indocr A Qualty Siralegles 2
Stte Developmen! - Protect or Resfore Hablat 2 LowEmitng Melerids 3
Opan Space 1 it ¥ Quslty Plan 1
Rl 3 e Daylign 3
v He 2 e Quallty Views 1
Cuci Light Poludion Recuction 1
Ceit Tenanl Design and Construciion Guidslnes 1 n Innovation B
2 Imovalion s
0 11 =1 “ LEED Accradiled Profassicnal 1
Y Outdoor Véater Use Reduction Raqured
] Indoee Witer Use Reduclicn Requred 0 0| 0|Reglonal Priority 4
¥ EuldngLevel Weler Meterhg Recured iwet Reglonal Priory: Specfic Credt 1
o Outdoor Viater Use Reductan 2 w1 Regional Priorty: Specfic Credt 1
st Indoce Weter Use Reduclion 5 it Reglonal Priory: Spechic Creat 1
iwe  Cacling Tower Wisler Lse 2 mia Reglonal Prorty: Spechic Crecit 1
cet Waler Motaring 1
RN TOTALS Fossible Foints.
0 [0 0 [Energy and » 33 Certified: 40 1o 49 poinls, Silver: 50 1o 59 poirts, Gold: 60 lo 73 parts, Platium: 00 lo 110
12 tsr Fundamardal Commissiarirg and Vedfication Raqured
[v] MArimum Energy Performance Raqured
] Building Level Energy Melesing Requred
1 Fundamarial Refrigeeart Managamert Requred
Ernanced 5
Optimize Energy Performence 1®
Acvarced Enargy Melering 1
D 2
wei Rersssble Eneigy Producticn 3
ime  Erhanced Refigerarl Mansgement 1
vwit  Grean Poser and Cabon Offsets 2
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LEED v4 for BD+C: Retail

Project Checklist Project Name:
Date:
Y 7 N
EEDLM Infegrative Pracess 1
0| 0|0 Location and Transportation 16 | [ 0] 0] 0 Materials and Resources 13 |
LEED for | o Location 18 ¥ Py Storage and Collection of Recyciables Required
Sersitive Land Protection 1 v Prerea Waste Requred
High Priority Site 2 et Building Life-Cycie Impact Reduction
T i - Building Product Disclosure and Opfimization - Emvironmental Product
e Access to Quaty Transt 5 = Bulding Product Disclasure and Optimization - Saurcing of Raw Materials 2
Elcycle Faclities 1 = Building Product Disclosure and Optimization - Material Ingredients 2
Reduced Parking Foatprint 1 Credt 2
Green Veticles 1
0070 Indoar nantal Quality |
0 |Sustainable Sites 0 | [¥] Pereg Minmum Indoor Alr Quaity Performance. Required
Y Py Construction Activty Pllubion Prevertion Required Y pang  Ervironmental Tobacco Smoke Cortrol Requred
She Assessment 1 et Enhanced Indoor AY Qualty Strafegles 2
Site Development - Profect or Restore Habital 2 et LovwEmiting Materials 3
Open Space 1 Lot on Indoor Air 1
Rairwator anagement 3 = Indoor Alr Quaitly Assessment 2
Heat Island Reduction 2 et Thermal Comfort 1
Light Polltion Reduction 1 ot Interior Lighting 2
et Dayight 3
0 |Water Efficiency 12 | st Qualty Views 1
Y Peq  Ouldoor Water Use Reduction Required
Y] pewg  Indoor Water Use Reduction Requred [ 0 | 0 0 [Innovation 6 |
52 oy Euldng-Level Water Meterng Required Innovation 5
Ouidoor Water Use Reduction 2 et LEED Accredied Professional 1
Indoor Water Use Reduction 7
Cooling Tower Water Use 2 0| 0] 0|Reglonal Priority — 4]
cwe Water Metering 1 = Regiona Priority: Specific Credt 1
i Reglona Priority: Specific Credt 1
0 0|Energy and Atmosphere B et Regional Priority: Specific Credt 1
™ tamental Commissioning and Verification Required Crnit Regional Priority: Specific Credi 1
ey Minimum Energy Performance Required
Pers  Buldng-Level Energy Metering Required
Fundamental Refrigerant Management Required Certified: 40 1o 49 points, Siiver: 5010 59 points, Gold: 50 to 79 points, Platinum: 8010 110
[
Oplimize Energy Performance 18
9 1
Demand Response 2
Renewable Energy Production 3
1
Geeen Power and Carbon Offsels 2

LEED v4 for BD+C: Schools

Project Checklist Project Name:
Date:
Y 2N
[T Tewst  inesarotie ros 1
0 [ 0] 0 Location and 15| [0]0]0]Materials and )|
Crest  LEFD for Nei o 5 h4 eu. Stors o syelables Reguiee
ot Gansitvs Land 1 3 Comstruction s Derr el lien Wasts Manegeren: 2larring Requrse
Cresit  High Frionty 2 Sulldng Ty e Impast Reduction 5
o g De e D ses 3 .. 3uldng roduct Disclasurs and Optinizsrion - Enviromental Prouct A
eciarstins
Crecit A Quality Trarsit 4 Suildng Product Dischsure ¢nd Oplimz 1o - Sourcing of Raw Matona s 2
Creit Bloye it as 1 Suildng Product Disclosure end Oplimizaion - Melerial Ingradients 2
cwst  Reducse Parking Footorirt 1 Zonstusticn :nd Derrel fien asta Maneganen: 2
cwst Graon vehielos 1
0] 0] 0 indoor Environmental Quality 16|
| Sustalnable Sites 2] ¥ Feee MU Incoor Ar G usity Perforrarce. Raqurad
Requied | 7| Sese Raqurad
Requred | Y| s Requrea
1 ccon 2
2 E)
1 Constueticn Indcor Air Qualty Mars gsme ¥ lzn 1
cwst  Rarwatertiansgament 3 Irecor At Guality Assessmart 2
Cwst  Hoat Biand Reducion z Theral Comot 1
Credt  Ligne Fellubor Recuction 1 Irtenor Lighting 2
Cedt  5te Master an 1 agiatt 3
cedt ot Uce of Faciitios 1 we 1
Parformence 1
0 iency
] Pey Ouour Waler Use Reduslion (|
7] Py Indcer Wete- Usa Racusicn 5
] Pewi Dulding Lo r Matering _EED &ccracitec Professiorsl 1
cwst Oudzo-Water Uss Raduction
cust  Indcor Water Use Kecuction 0] 07 0Regional Priori 4
Credt g T owesr wWaerl et Regionel Prio: 1
st atar Mtarirg e Regionsl Frio 1
et 1
[ 0] o]0 [Energy and Atmasphera E bl 1
i Prerey  Fundanerlel Commissicn ng anc Vil
K3 ey Minimum Esrgy Derfermance.
T ey Balding Energy Meterirg 15, Silver: 50 15 59 peirts, Gold: 5010 79 poinls, Platinum: 20 {0 11
a2 Moy Fundamerts! R efrigsrart Marsgeme Recuired
Cm il Comm ssionirg €
Cret Erergy Enee 6
crest  Advanced Frergy Netenng 1
Credt  Demand Resporss 2
ot Renaviabls Energy Froducton 3
st Erriened Reerant Management 1
cest  GreenPowear arc Carbon Offsets 2
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LEED v4 for BD+C: Healthcare
) Project Checklist

Project
Date:

Name:

0 [ 0]Materials and Resources

i Dansity and Diversa Uses

ety Transt

Fanlprint

<<=

Prirsy
Prirsy
)

contt

crott

croat

Colh

Conlt

Coalh

crost

0 |Sustainable Sites
1 wInetueoon Acbutyl'oluton Frevemon

AROTMsMs St Assessment

t sland Rsduction

it Palluion Radustion

ot

Storsge acs Selloclio” 2 Recyw sbies
Construzton a-d Jamol i
PET 520 Red.cis = Maru

o Tae Trac Resuel
Cice zeurs v Ogfmizabion - Ervironmertel Frocct

A Oghrmizaban - Sourcng of Rise Ml

Lesia® tor Hexib it:
Construston a-d Jirel:

Mansgemsnt

5

0 Indoor
Preesy

Prinn

crott

cront

Crnit

crnit

crott

cooat

v Muturing

& l2educaon

Jse leeductnn

1 Waler Use

cront

cralt

Coatt

o

A EE LS

Eneny moaucticn

163 |/ emaersnt M enepsmart

Powsr snd Cenon Offssts

crott

crott

Cratt

cratt

Certfied: 4

o

0 Regional Priority

Regzna =1o-

Siluer: i

LEED v4 for BD+C: Data Centers

Project Checklist Project Name:
Date:
Y 7 N
EEDL sl Irlegralive Process 1
0 | 0| 0 Locatlan and Transportation 16 0 | 0] 0 Materlals and Resources 13 |
act LEED for Neighborhood Development Location 16 Y e ‘Storage and Collection of Recyclables Required
cecit Sensitive Land Protection 1 ] S i ion Waste Planning Required
cect High Priorty Site 2 e Building Life-Cycle Impact Reduction 5
ot Surrounding Density and Diverse Uses 5 = ] - Declaratior 2
crecl Access to Quallty Transt 8 crent gl Di - Sourcing of 2
et Bicycle Facifies 1 g D : g 2
cect  Reduced Parking Footprint 1 st Waste 2
(et Green Vehicles 1
0| 010 Indoor Environmental Quality 16
0[0[0]S Sites 10 ] “weq Mrimum Indoor A Qualty Performance Required
Y Pany  Corstruction Activiy Pollion Prevertion Required Y wa  Envirormental Tobacco Smoke Control Required
lact Site Assessment 1 Enhanced Indoor Alr Quallty Strategles 2
Lot Site. Protect or Restore Habilat 2 Low-Emiting Materials 3
= 1 Alr Qualty Plan 1
coci 3 Indoor Air Qualy Assessment 2
et 2 Themnal Comfort 1
et Light Pollution Reduction 1 Interior Lighting 2
Daylight 3
0 | 0 | 0 |water Efficiency 1 Quality Views 1
7 Pmmy  Ouldoor Water Use Reduction Required Acoustic Performance 1
I Pramy  Indoor Water Use Reduction Required
Y riees  Bulding-Level Water Metering Required 0010 Innovation 6 ]
cect Ouldoor Waer Use Reduction 2 ©  Imovation 5
Indoor Water Lise Reduction 6 @+ LEED Accredied Professional 1
Cooling Tower Water Use 2
Water Metering 1 0 [ 0] 0/Regional Priority 4 ]
- Regional Priortly: Speciic Credit 1
0 | 0 [ 0 |Energy and Atmosphere 33 Regional Priorlly: Specific Credit 1
Y vy Fundamental Commissioning and Verification Required Regional Priorly: Specific Credit 1
V] ey Minimum Energy Performance Required Reglonal Priorlly: Specific Credit 1
v Pues  Bulding-Level Energy Metering Required
K2 Prawy  Fundamental Refrigerant Management Required
cinci 6
et Oplimize Energy Performance 18
ceci Advanced Energy Metering 1
ot Demand Response 2
st Renewable Energy Production 3
Ceci 1
oot Green Power and Carbon Offsets 2
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LEED v4 for BD+C: Hospitality
Project Checklist

Project Name:

Date:
Y 2 N
Djj et Integrative Process 1
0 [ 0] 0 Location and i 16 0 s and Resources 13 ]
LEED for ocation 16 X ‘Storage and Collection of Recyclables Required
Sensitive Land Prolection 1 T ind Demolition Waste Planning Required
High Priority Site 2 Building Life-Cycle Impact Reduction 5
et Surounding Density and Diverse Uses 5 Cract gl:dﬂllc:r.:‘usdmk Disclosure and Opfimization - Ervironmental Product 2
et Access fo Quality Transit 5 Cratt Building Product Disclosure and Oplimization - Sourcing of Raw Materials 2
Bicycle Faciities 1 Crast Building Product Disclosure and Oplimization - Material Ingredients 2
Creel Reduced Parking Footprint 1 Crast ind Dernoliti 2
st Green Vehicles 1
0 [0 0 indoor Environmental Quality % |
0 il Sites 10 | [¥ Preres Mirimurn Indoor Air Quality Performance Required
¥ Construction ActMty Pallution Prevertion Required T Prerey Environmental Tobacco Smoke Control Required
Site Assessment 1 st Enhanced Indoor Air Quality Strategies 2
Site Development - Protect or Restore Habitat 3 st LowEmitting Materials 3
Open Space 1 orest Alr Qualty Plan 1
Rainvater Management 3 Leadt Indoor Air Quality Assessmert 2
Heat Island Reduction 2 st Thermal Comfort 1
Light Pollution Reduction 1 Cresit Interior Lighting 2
o) H 3
Water Efficiency 1| it Quality Views 1
Smray Outdoor Water Use Reduction Required Lratt Acoustic Performance 1
“aas  Indoor Water Use Reduction Required
Bullding-Level Water Metering Required novation 6 |
Outdoor Water Use Reduction 2 1 Innovation [
Indoor Water Use Reduction 6 LEED Accredied Professional 1
Cooling Tower Water Use 2
=ot Waler Metering 1 0] 0] 0 Reglonal Priorl 4 |
=1 Regional Priority: Specific Credit 1
0 | 0 |Energy and Atmosphere 33 crest Reglonal Priority: Specific Credit 1
“ws;  Fundamental Commissioning and Verfiication Required it Reglonal Priority: Specific Crecit 1
Ea sax;  Minimum Energy Performance Required rast Regional Priority: Specific Credit 1
v | Swr; Building-Level Energy Metering Required
B2 iy Refrigerant Required
Enhanced Commissioning 6 Certified: 40 10 49 poiris, Silver: 50to 59 poirts, Gold: 60to 79 points, Platinum: 80t 110
Optimize Energy Performance 18
Advanced Energy Metering 1
Demand Response 2
Renewable Energy Production 3
Enhanced Refrigerant Managemert 1
Green Power and Carbon Offsets 2
LEED v4 for BD+C: Wareh and Distril Centers
Project Checklist Project Name:
Date:
Y 2 N
Elj:lt'"" Infegrative Process 1
0| 0| D Location and Transportation 16| [0 0] 0 Materials and Resources 13
Uiest LEED for Nelghborhood Development Location 16 Y “ere Storage and Callection of Recyclables Required
ciecit Senstive Land Protection 1 Y] eeq Construction and Demoltion Waste Management Planning Required
it High Priority Site 2 et Buikling Life-Cycle Impact Reduction 5
Gl ol DansHy AV DG ke 5 ...,  Buiking Product Disclosure and Oplimization - Environmental Product 3
et Access fo Quality Transit 5 st Buikding Product Disclosure and Oplimization - Sourcing of Raw Materials 2
Crean Bicycle Faclitles k¢ Lredt Building Product Disclosure and Oplimization - Material Ingredients 2
crec Reduced Parking Footprint 1 Gt Construction and Demoltion Waste Management 2
Ciecit Green Vehicles 1
0 [ 0] 0]indoor Environmental Quality 16 |
0] 0] 0 Sustainable Sites 10| [¥] Minimum Indoor Air Quality Performance Required
Y Piweg  Conslruction Activity Pollution Prevention Required Y Environmental Tobacco Smoke Corirol Required
crec Ste Assessment 1 Enhanced Indoor Alr Qualty Strategles 2
ciecit Site Development - Profect or Restore Habitat 2 Low-Emilling Materials 3
sst Open Space 1 c Indoor Alr Qualty Plan 1
Cran Rainwater 3 Indoor Ar Qualty Assessment 2
credt Heat Island Reduction 2 Thermal Comfort 1
Gt Light Pollution Reduction 1 et Interior Lighting 2
Creat Daylight 3
0 |Water Efficlency 1| et OQuallty Views 1
12 Peq  Outdoor Water Use Reduction Required it Acoustic Performance 1
[v] ey Indoor Water Use Reduction Required
v] Presy  Building-Level Water Metering Redquired 0 0] 0linnovation 6
Cradit Outdoor Water Use Reduction 2 Cradi Innovation 5
crecit Indoor Water Use Reduction 5 creét LEED Accredited Professional 1
Uit Cooling Tower Water Use 2 N
Crect Water Melering 1 0] 0] 0]Regional Priority 4
Credt Regional Priority: Specific Credit 1
0] 0] 0 Energy and Atmosphere 33 | et Regional Priority: Specific Credt 1
¥ “esy Fundamental Commissioning and Verification Required ciest Regional Priority: Specific Credt 1
Y] Minimum Energy Performance Redquired st Regional Priority: Specific Credit 1
Y] Bullding-Level Energy Metering Required
Y] Fundamental Refrigerant Management Required 7 _ i i
Credil Enhanced Commissioning 6 Certified: 40 to 49 points, Silver: 50 to 59 points, Gold: 60to 79 poinis. Platinum: 8010 110
‘et Optimize Energy Performance 18
Credit Advanced Energy Melering 1
crect Demand Response 2
st Reneiwable Energy Production 3
st Enhanced Refrigerant Management 1
crct Green Power and Carbon Offsets 2
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Appendix E: BREAM UK (building research establishment

environmental assessment methodology)

Scoring and rating BREEAM-assessed buildings (BREEAM, 2018).

There are a number of elements that determine the overall performance of a new

construction project assessed using BREEAM. They are:

1. The BREEAM rating level benchmarks
2. The minimum BREEAM standards
3. The environmental section weightings

4. The BREEAM assessment issues and credits

The next sections summarise how these elements combine to produce a BREEAM rating
for a new building and are followed by a description and example calculation of a rating.
BREEAM rating benchmarks for projects assessed using the 2018 version of BREEAM

UK New Construction are:

BREEAM rating benchmarks:

Qutstanding 285
Excellent 270
Verygood 255
Good 245
Pass 230
Unclassified <30
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BREEAM rating benchmarks enable a client and all other stakeholders to compare the
performance of a newly constructed building with other BREEAM rated buildings, and
the typical sustainability performance of a stock of new non-domestic buildings in the

UK.

In this respect each BREEAM rating broadly represents performance equivalent to:

1. Outstanding: Less than the top 1% of UK new non-domestic buildings (innovator)
2. Excellent: Top 10% of UK new non-domestic buildings (best practice)

3. Very Good: Top 25% of UK new non-domestic buildings (advanced good practice)
4. Good: Top 50% of UK new non-domestic buildings (intermediate good practice)

5. Pass: Top 75% of UK new non-domestic buildings (standard good practice)

An unclassified BREEAM rating represents performance that is non-compliant with
BREEAM, in terms of failing to meet either the BREEAM minimum standards of
performance for key environmental issues or the overall threshold score required to

achieve at least a Pass rating.

BREEAM category weightings:

Category weightings are fundamental to any building environmental assessment method
providing a means of defining and ranking the relative impact of environmental issues.
BREEAM uses an explicit weighting system to determine the overall BREEAM score

buildings (BREEAM, 2018).
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This weighting system is defined in greater detail within the BRE Global Core Process
Standard (BES 5301) and its supporting procedural documents. The process for defining
the weightings is set out in a briefing available on the BREEAM website. These form
part of the over-arching BREEAM Standard and the Code for a Sustainable Built

Environment buildings (BREEAM, 2018).

BREEAM Environmental section weightings

Environmental section Weighting

Fully fitted out Simple building Shelland core only Shell only

Management 11% 75% 11% 12%
Healthand Wellbeing 14% 16.5% 8% 7%
Energy 16% 11.5% 14% 9.5%
Transport 10% 11.5% 115% 145%
Water 7% 7.5% 7% 2%
Materials 15% 17.5% 17.5% 22%
Waste 6% 7% 7% 8%
Land Use and Ecology 13% 15% 15% 19%
Pollution 8% 6% 9% 6%
Total 100% 100% 100% 100%
Innovation (additional) 10% 10% 10% 10%

Calculating a building's BREEAM rating

The process of determining a BREEAM rating and an example calculation, see Table

below

BREEAM section Credits Credits % of credits Category Section
achieved available achieved weighting (fully- score (%)
L____________| fitted)
22 014 b

Management 14 6667 733
Healthand 12 5455 764
Wellbeing

Energy 15 1 4839 0.1 774
Transport 8 12 6667 0.10 667
Water 4 10 4000 007 280
Materials 8 14 57.14 0.15 857
Waste 3 6 5000 006 3.00
Land Use and 5 10 5000 013 650
Ecology

Pollution 8 12 6667 008 533
Innovation 2 10 2000 0.10 200
Final BREEAM score 5758

BREEAM Rating VERY GOOD
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Appendix F: CASBEE (comprehensive assessment system for built

environment efficiency)

Image of assessment result sheet, (Endo, 2005); (NAGUIB, 2016); (CASBEE 2016).

( /\S I; E Efor Market Promotion || AssessmentResults |

XX Building

ment manual used: CASBEE

for Market Promotion (tentative version)

Name of buikding Number ¢ XX floors above ground
Buik S HHXXXX k)(l ty, XX Prefecture Constnu Renforoad concrete
Ok ne, fire-prevention district Avesage number of resdents xX
Annual ho of use XX
Office Assessment at final design
June 30, 2011 June 30, 2011
XXX m June 30, 2011
XXX m
ok ke
Evaluation Maximum points Indicator Assessment values

Prereq Target
saurcs. ek [BAL and CEC results were unsatistaciory.
Checked the measured  annual

compared with the benchmarks
The energy-saving trget wess only set wih the tenarts
1.1 Energy intensity/carbon nten

s

red| Prereq settings and monitoring
1
(Points)

nlensties  and

[ 20 25
———" 30 points,
newly cons !hxrll'!

sty (calculated)

« [Energy consumption of air conditioning, ighting,
ventilation, hot water supply and elevators
vale of secondary enengy 1 for reference puiposes.

1.2 Energy intensity/carbon intensity (measured)

ot from
sment, if
constructed

s, o

Total energy consumption of the entire building
Data centers located on two floors out of 10

1.3 Renewable energy
s o [Photovoltaic power generation. output 100 kW
(12%)

Total

Evaluation Maximum points

Secondary
Carbon in

Rate of utilization

Indicator ~ Reference value  Assessment value

Water (target) 680]Limfyear

Prereq Prereq Target settings and monitoring

Grounds, et [ Checked the measured water consumption. |
5 2.1 Water intensity (calculated)
10 ports, ifnewy consinucted Grounds, e [ Including the use of storm water

2.2 Water intensity ( )
Grounds,exc [ Including the use of storm water

5
Notindudsd i e assessmen,
yconsiucked

10 Total
rial/Safety

Evaluation Maximum points

Prereq Earthquake-resistance
Grounds e [ Renovation work completed 1o achieve Is > 06 |
3.1 Exceeds of earihquake-resisiance: Seismic Isolalion & Vibralion Damping Sysiems
Grounds,exc [Seismic isolation equipment installed |
3.2 Recycled materials
Grounds, et [ Recycled materials not particularly used
3.3 Service life of structural materials

Grounds, etc. | Equivalent to Class 3 of the housing performance indication system

3.4 Ease of MEP renewalfincrease self-sufficiency rate of power
Grounds, exc | Main renewal interval of 15 years is planned.

Generator is installed to supply power at the specified load

fo maintain settings for communications and servers in case

of emergency (24 hours): power generation.

Total

4. Biodiversi and Use
Evaluation Maximum points

Prereq

Grounds, et [Comples wi e nasve Al Spedes Ad [paring, mpertng, &) and e

request fom MOE (fegrcing fhe alle specs requrng caulonin haring.

1 Preservation and creation of biodiversity
Grounds, et | Siandard effortis made for the presenvation and creation of biodiversily.|

5 4
10 pots f the fiem 42 is

5 4.2 Soil environmental quality/regeneration of brown field
ssment, i Grounds, etc. [ egal survey camed out. Applicabon for land character change has been filed,
o measures are required. non-profferation countemeasures have been faken, polluiants were removed
5 4.3 Public transportation access
Grounds et [ 10 minute walk from the train station ]
5 4.4 Measures to risk of natural disaster
Grounds,exc | No risk of liquefaction, tsunami, earth fissure or

lightning strike. There is risk of flood or landslide,
but effective countermeasures have been taken.

Total

Prereq  Avoiding from immigrant Fauna & Flore (specified, not specified, careful).

Uinfiyear

‘Water intensity (planned)

Water intensty (measured) Limfyear

Indicator ~ Reference value ~ Assessment value
None

None

Number of recydled items [ Htems

Service life Years
Renewal interval Years

Indicator ~ Reference value ~ Assessment value

None

(CASBEE fr New Conshuckn 031 Points
Presevafion & Creafion of Biodiversiy™

None

None

None

n Maximum points
Prereq dourfr smoking
Grounds, etc.| Documents conceming me Bumlng Healih Law have been rma\ned |
5.1 Daylightin
Grounds ek ]

5.2 Natural ventilation performance
Grounds, eic
5.3 Perceived space and access to view
Celling height: 2.8m. Windows are lecated so all
workers have a sufficient outdoor view.

Grounds, efr.

Total

Indicator

Daylight factor

Reference value ~ Assessment value

None

—

Opening for natural ventiaion em’im?

None
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Position of CASBEE for market promotion among CASBEE tools

<Planners>
< Local govemments > < Contractors >
<Manufacturers >

<Investors> < Financial institutions> <Tenants>
< Real estate companies> <Building owners> <Brokers>
<Licensed real estate appraisers>

| A: Design and Assessment tools |

Limited ry
essential
incorporg

CASBEE for New Construction

mber of
items

| B: Promotion tool | | C: Supplementary material
Office building version
CASBEE for .""Economic efficienc;/-\‘.
Market Promotion “..__evaluation tool__.-~

CASBEE for Existing Building)- - -

Il

CASBEE for Renovation)- - -

CASBEE for Sustainable
Site (tentative)

(under discussion)
< Characteristics >

- Compatible with LEED and BREEAM
- Reflects the common metrics proposed by UNEP
- Very simple

- Assessment and indication of performance

Voluntary assessment

and certification system

Voluntary assessment
and certification system
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Appendix G: LIDERA (lead for the environment)

Illustration — Weighting by Categories LiderA (V 2.00), (Pinheiro, 2011); (Carapinha,

2016).

‘ i SITEAND
SUSTAINABLE USE INTEGRATION

SOCIO 8% 14%
ECONOMIC \(
EXPERIENCE pose i F
19% '?..'

ENVIRONMENTAL

CONFORT LOADINGS
15% 12%

The performance clustered in the areas of Local Integration, Resources and
Environmental Loadings profile a strict environmental performance, which combined
with the areas Environmental Comfort, Socioeconomic Experience and Sustainable Use
perspective the general performance in the search for sustainability (Pinheiro, 2011).

Illustration - LiderA’s Categories and Areas scheme

LIDERQ

Project location is one of the key elements in the building’s initial development.
Conditionings like soil occupancy, ecological land changes and landscape, the area

needs for development, the ecological network and landscape and heritage enhancement

221



are associated with the choice of location and the delimitation

of any building or

developing area environmental performance.

Table 1 - Site and Integration: considered areas and criteria

CATEGORY AREA Wi ;;fl' CRITERIA C No.

Fo

[a]

z E SOIL 7% s

pt
E ECOSYSTEMS | °® e

6 Criteria LANDSCAPE
AND 2% s
14% HERITAGE

LIDERT)

@ Suniamace

LIDERA 2.00

CATEGORY

ble 1 - LiderA System, guidelines and application in each stage of built environments lifecycle (1/2)

CRITERION

LIDERA SUSTAINABILITY BUILDING EVALUATION SYSTEM - CRITERIA FOR SUSTAINABLE CONSTRUCTION

‘GOOD PRACTICE GUIDELINES

Buiding in degraded or abandoned areas (already used), with contaminated soi, which must be decontaminated. Building in
Teritorial oy | infrastructured areas: with sewerage and water networks. Respecting and safeguarding teritorial planning condiions as wel as sensitive
Valorisation areas (according o temitorial planning and Using zones or already constructed areas to the
yard's placement, minimizing the impact of construction operations on the ground
Environmental Reducing the building’s deployment area. For example, buildings could be built on piles as a way to minimize the occupied land area by
Deployment C2 | eachone, thus minimizing the sealed area.
Deployme
Ecological C3 | Development shouid enhance local ecalogical value: all local fauna and floa species (partcuiarly endemic) shouid be preserved,
rerefore allowing an increase of the area'
NATURAL Promaling a confinuous green siructure in surounding areas green roofs, green facades, frees and green spaces, in ordar to case the
ECOSYSTEMS 5% S Habitats interconnection of habitats. Avoiding barriersiobstacles between physical habitats or within the same habitat, introducing new structures.
connection C4 | (burrows, nests, efc.) that encourage species development.
Fostering integration and landscape recovery through some possible measures of integration in the area’s visual surroundings: using a
Land colour palette and materials similar to those typically used on surrounding buildings, promoting the insertion within the visual surroundings.
it C5 | (in a mountainous area the building should have a kind of construction according o the region: historic buiidings should keep the facade,
LANDSCAPEAND . s ntegration the type of deployment, etc). Buildings’ height should be similar to the local average. (2 floors above or below the average of the block).
HERITAGE
c6
Efficiency Compliance wm. the energy certiication law, preferably by obtaining higher level classes, such as level A and As. Reduce energy
o c;qsmpno; lontring energy consumpton and verifying energy certiication levels. These solutions shouid be adapted 1o the local
situation and existing buildings.
- ww | s | PesweDesan [ gy | Nominal cnergy decroaso by more than S0%, a5 a resultof ;m,,ur"g mo':nmnch:;a passive solar performance pracices, during sumimer
ENERC and winter. , insulation, form factor, shading,
Carbon Reduce CO; emission levels through the total amount of energy produced from renewable energy sources. Electriity production from
- renewable energy sources such as: photovoltaic, wind energy (or urban wind), cogeneration, amongst others. Increase the number of
et C9 | devices (appliances, lamps .. with good energy efficiency rating and increase the share of renewable energy that is produced in the
‘:.‘}”'W‘e“ building. Measures that should be implemented: energy needs for domestic hot water would be supplied by solar callectors and electricity
ciency) needs would be met by renewable energy sources: solar, wind and others.
Reduce water consumption from the primary distribution network (should be around 80 litres / inhabitants day and secondary water
should be around 95 litres / habitants. day, which would mean a reduction of more than 50% when compared to current practices). Type
Potable water | 0| of efficient equipment that should be used: 1. use of taps with reducer, for example mixer taps; use of taps with sensors; double ﬂushlng
consumption toilet or waterless toilet, 2. use of rainwater for secondary purposes, 3. other monitoring systems, in addition to water mefers; 4. limit
drinking water distribution according to the building / type of users; reduce water needs in outdoor spaces.
(TP = Some possble measures local groundwater contanment and proection consumption imgation system, local water
management plan. retention. treatment and on sde runoff discharge - types of on-sde retention and treatment
Local water Cty | lakes. reteaton ponds, infitration basins, wateraays. taking measures i order 1o reduce the percentage of
management annual ramwater runoff in. parking lots, rooks, mpemeable surtaces and covenngs. MMENG the sewage dscharge. usage of
Designng using durable matenals, with longer Wetmes. and preserabon Measu
Duabdty | Crz | consdered: 1. Buking networks - 25 years. 2 Faishes - 5 years. 3 Equpments electncal anng. ntenor and sensors.
solar panel, photovoltac, effuent reatment, boler, o) - 5 10 10 years. It & considered hat the wexght of the structure and frnshes
rabidy S5
MATERIALS % S| ocaimaterios | C13 %)
[ Use of envronmentally certied. recycled and / or renewable Dangerous matenals such as lead, asbestos. arsenc. cadmam,
9 Crteria g2t | €14 | mercury. suiphate, benzene. PCB, PCT, ‘chromium, ‘should
be avonded.
Food producton of and belongng 1 the bulding's envelope or i the buiding tself (roof, baicones,
o FOOD x s Locaifood | . | Determune 3 percantage of land to be assigned for agncural places or areas of the framework). Bukding's use for
PPRODUCTION producton agnaumsal baiconies, floors, (ex vertcal fams).
Wastewater ireatment camed oul on ste. Buking / area nol connected 10 he urban Weatment system._Check whether # &
Wasteaater Cig | conneced 1o the urban ‘system, as all wastewater i treated on ste (or partally eated, depending the
reatment
» | s
0%
wa‘-—-— o 50%)
ATMOSPHERIC Atmosphenc Possible measures 1o reduce SO and Knox emssions: elmination o reduction of fusl operated devices (kerosene heaters, freplaces,
Bassions. % S emssions | C18 | elc). cookers, waler heaters, boders, lobacco smoke, Fansports, particies. brought in the feet and carpets, vehicies. nade.
‘control ‘amangst ohers
(50%. waste.
Waste control | C19
Reduce and manage any generated | used hazardous waste Possible measures. adequate and sale dsposal. management and fnal
Waste 20 | daposat. siminaton of pestcides and swmming pooks” chionne; faciites for safe storage and proper packaging of cleanng and
'WASTE » s mantenance products; locatons for the desposal of batteries, lamps, cooking od. or hazardous office (carvdges ) dsposal of hazardous.
= Increase the amount, of recycled waste n the budng. m kiograms or equrvalent.
Vi [~
. NOISE = s Nose P abroad (sound power less than 50B). narse reduchon equipments, appropnate Iocaton for equipments that produce nosse. baffles that
Croeca | EMISSIONS Onbelons; o outer
‘control
Reduong heat siand and ight poliution efiect Possible measures fhat shoud be considered placement of shadows on he mpenous
THERMAL AND' ' walts rools. sdewalks and pathways. use of vegetaton on the roof
% LIGHT. SRR Themdad | oy ataces.pathways, sdewalks use of
POLLUTION s polkiion areas, ‘adverteng areas or m buidings.
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environments lifecycle (2/2)

LI D E R , Table 2 - LiderA System, guidelines and application in each stage of b

[—

LIDERA SUSTAINABILITY BUILDING EVALUATION SYSTEM - CRITERIA FOR SUSTAINABLE CONSTRUCTION

GOOD PRACTICE GUIDELINES

vertiaion (5 type and inodence n each darsionl. Prometing mezsures 1o reduce VOCs (i any materls such 3%
rpets, insulation and others that can
Air Quality
MRQUALTY | 5% | S o c2¢
Inorder o atain the ssabl=hed therml camfor, e folowig messures s be promoted: humidty (6% fo 00%).tempersurs (13-
g™ e 10 26% minimum 18° in the Winter and maximum 26° in the Summer; e seasonal variston sh d to seasonal ar
e % | s Pt €25 | temperature variation sutside): ar velocy (< 0.2 mis in the Winter; £ 05 mis in the Summer). Ens«mu ‘good comort conditions
outdoor areas, with shadows and wind dons,
Lighting levels in accordancs 1o those 8afined by CIBSE for the afferent areas studied and adapted o local actvities (intarior lighting
Lighting levels | €28 | between 350 o 400 lux).
UGHTINGAND | oo | o
ACOUSTIC Acoustc Sefting the noise levels inside the building (dB): through the characterization of equipment’s sound characteristios, nsulation and
L c2r | v i the astivities within it
el
Public Access to the public transport or the promation of nterface Sccess. In specific cases prowiding meshanisms for public transpart and
c28 between them.
access
Promatng low impact mablity solttons
ACCESS FOR Lowim
ALL 5% s mnbipn;m c2
Reduoing potental acoessiiity probles n s4es and Kenfiying incusie sokiions hatcan be adopted or ek resakrion. e inside
osessbinyto | oy | ofouiil o san
disabied paople
Flexibiity / Encourage spaces flexibity, imcluding the &xistence of MoSUIar and 3daptaie buidings, When consigenng Various uses
P can
Adaptabilty
Enhance and sncoursge local economic achvily. Reduce socal inequalties locally, identifying and adspling specfic solutions when
Local Ecanomic ing thei i E i acti
dynamics ca2
ECONOMIC =l os
DIVERSITY
Generaing new jabs in the bult environment and | or fomeniing exiience of rearby 1ob opportniies (up 10 1000 m). which ooud
Thers should be i
LocalWork | €33 | of emplayment activities within e public space: commercial, cultural. o other local activibes. Creating high-skilled jobs that contribute to
e region's development.
The existence of Natural (river, forest) and human (foad shaps. amenities in 3 500 m radius. Proximity t fue of the
Local Amenites | €34 | following amenites. in a 1000 m radius: post office. bank, phamacy, school, health cenire, lesure cenfre. commundy centre and
children's garden
| T g o S g E e
Communty | cop | naiural sutdoor spaces fo resreatonal i m spmm purposes. The utiization of the bulking's nterior areas. oo e soestent
Interaction public open spacas), should be considsred.
s Sndamental to coneol comfortlevels in § mafor arsas: Temoeratur, Humdy, Ventlaton. Shadng and Lightng, Som soluions
Gonwrollabilty | €33 | must be adopied in order 1o cover all of these areas and to promote interaction between them. resuliing in buidings’ upgraded
n 3 greater effciency 1o
Promote in the infial phase of the strategic plan an extensive exchange of information between project leaders and polential users.
Participation Pramote reguiar meetings in each project phase, where potential users are rep ' 3 diuerse popuiation (age, education level,
and a7 | #eonemic status).Define 3 project team, organzed hisrarchically, wih well defined and set functions for sach of its members. Decisions
govemance taken by the project's team should always be disclosed 10 the local population before in ny intervention in public spaces. Create
“conditions condiions and implement messures that enabe commundy nkrscton. sllowing € habiants o have an muence i decisormsking.
‘when considering olution.
Matching the interventon with the existing natural risks and mldmg sks inherent to the adopied architectural sohibons. Measures that
CONTROLAND | .. = ‘should be implemented: structures protection/resistance to earthquakes. high winds, floods and other natural risks in places with high or
PARTICIPATION medium danger degree to the user. Fu example, mplementaton o rotochon elements ek the buldag, wih 9ood resisance to
Naturalrisks - | .o | extrame westher conditions; incorporaton of tempared plass i buiGngs or fumiture that is partialy or completaly Westher exposad, n
Safety popular aress or highly frequented. use s i redum to desp o e arees subjeeid 1o ncment naster inﬂ adequate
p n elements n arezs wih some degree of dange (sars. soping areas et or wih by dow f peopl:
maaautes o feocs cars speed of Aong the balding's Scasss roads t aacas. near A1eas i g fow of people. Excendl olotons
adapted to
mplemertion of meares fo conkol nd SR crime and vandakem on Do Gsrent b compementry calsgorys: buiding and
Human Thrests adjacen public space, therefore, the measures at pube space These measures can
13 Criteria " ecurty 630 | reloes o bghing, survellance. space pemmeapiit and viion Fette, Implamen measres contol ks zssocsted Wi adirtes bt
use gangerous substances. Existence of well duminated, monitored and open-frontad spaces; bUIIINGS With mam 3ccess SMateS a3t
street level; apening [ e aiout i comvol, ke nirr smurtyords.
Promots e use of costffctve and quakty materas, equgments. sylems and other slemerls Wt composs buidngs. Possiie
R measures: 1. Eq 2 Costs and mai
19% s = S | Lrecydecosts | can
Provide environmental information and outer space and buildings' usage methods, in order ta faciitate proper use and the enterprise’s
ance.
omaton: users manua, slecic nsialatons, pumbng siatons, srchtechral plans, eaypmens’ use 13 marmerancs
Environmental | o\ | information, structure, materials. Monitoring information,
A Information
ManaGEMENT |
Environmental Implmret documerid environmental management methods. Soost he demand for management objectves rat seck envionmertal
1 Criteria c42 If possible, by 150 14001 or EMAS.
System
Systematize and analyze structural mnovations frat have 3 speciic and effeciive conirbution 1o one or more evaluation criteria and
Innovative y to the performance the buiking, with the possbiliy 1o affect also the incidence area.
L INNOVATION 2% ‘solutions ©43 | Verfy the existence of innovative elements in at least two of the following measures (Site and Integration. Resources. Environmental
Loadings ana Socio-sconomic Expanance]
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Appendix H: SBTool (sustainable building tool)

SBTool: Site Assessment: Maximum: Total of 35 weights is 100% (Ng et al. 2007);

(Mateus and Braganca 2011);

Category S1: Site location and characteristics: 12 active criteria

Category S2: Off-site services available: 9 active criteria

Category S3: Site Characteristics :14 active criteria

S3 Site Characteristics

531 Pre-development ecological sensitivity or value.

532  Pre-development agricultural value.

533  Pre-development contamination status of land.

534  Ambient air quality conditions - particulates PM2.5

535  Ambient air quality conditions - sulphur dioxide.

536  Ambient air quality conditions - other.

53.7  Ambient noise conditions.

S53.8  Availability of existing structure(s) on the site suited to new functional requirements.

539  Impact of onentation and topography of the site on the passive solar potential of buildings.
S3.10  Feasibility for the use of renewable energy systems on the site.

53.11  Impact of size and shape of the land parcel on the economic viability of the development.
53.12  Regulations applicable to the site pertinent to heritage conservation.

53.13  Regulations applicable to the site pertinent to mixed use and medium-rise development.

( E R B EEEEEREEZNEN,

53.14  Regulations applicable to the site pertinent to the use of private vehicles.

SBTool Project Assessment: Maximum scope version; Categories A and B

Category A: Site regeneration and development: 14 active criteria
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Category B: Energy and Resource Consumption: 13 active criteria

A Site Regeneration and Development, Urban Design and Infrastructure
Al Site Regeneration and Development
[ | A15  Remediation of contaminated soil, groundwater or surface water.
| #A16  Shading of building(s) by deciduous trees.
| | A1T  Use of vegetation to provide ambient outdoor cooling
H A1E  Reducing imgaton requirements through the use of native plantings
| Al1.42  Provision and quality of bicycle pathways and parking.
| A1.13  Provision and quality of wallways for pedestrian use
A2 Urban Design
T #23  Impact of orientation on the passive solar potential of buildingls).
O sz mpact ?fs'me and buikding orientation on natural ventlation of bulding(s) during wam
season(s).
u A2E mpact Pf_s'me and building orientation on natural ventiation of bulding(s) during cokd
season(s).
A3 Project Infrastruciure and Services
T 436  Provision of sofid waste collection and sorting senvices.
| #35  Provision of surface water management system.
[ | AZ13  Provision of on-site parking facilities for private wehickes.
[ | A315  Provision of access roads and facilities for freight or delivery.
| A316  Provision and quality of exterior lighting.
E Energy and Resource Consumption
E1 Total Life Cyele Non-Renewsable Energy
'm | B11  Embodied non-renewsble energy in oniginal construction miterials.
u E12 Embodied nqn—'eﬂeﬂi}{e Energy in construction materiats for maintenance or
replacements).
’ E13 Consumption of non-renewable energy for all building operations.
| | E14  Consumption of non-renewable energy for project-related transport
[ | E15  Consumption of non-renewable energy for demolition or dismantiing process.
| B2 Electrical peak demand
| E21  Elecirical peak demand for building operations.
B3 Use of Materials
T B33  Matenal efficiency of structural and building envelope components.
| B34  Use ofvirgin non-renewable materials.
[ | B35  Efficient use of finishing materials.
[ | E3f  Ease of disassembly, re-use or recydling.
f B4 Use of potable water, stormwater and greywater
& B42  Use of water for occupant nesds during operations.
| B43  Use of water for imigation purposes.
[ | B44  Use of water for building systems.

SBTool Project Assessment: Maximum scope version; Categories C and D

Category C: Environmental Loadings: 15 active criteria

Category D: Indoor Environmental Quality: 14 active criteria
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C Envircnmental Loadings

(5]

Greenhouse Gas Emissions

Cii  GHG emissions from enengy embodied In original construciion materats.

ci2 GHG emissions from enengy embodied In consirucion malerals used for maintenance or
replacement(s).

CL3  GHG emissions from prmary energy used for 3l pEposes I faciity pperatons.

C2 (Other Atmospheric Emissicns
C21  Emisslons of czone-deplefing substances during faclity operations.
C22  Emissions of ackifying emissions during facility operations.

C23 Emisslons leading fo photo-oxidants during faclikty operations.

C3 Solid and Liquid Wastes
C32  Solk non-hazardous waste from facilty operations sent off the sie.

C35  Ligud eMuents from oulding op=rations that are sent ofF te site.

C4 Impacts on Project Site
C43  Recharge of groundwater ThAolugh permeabie paving or lBNEssaping.

nn| [wnl [mun]je n un]

(= Changes In biogiversity on e site.

¢35 Other Local and Regional Impacts

T Ci1  Impact on access to daylight or solar energy potential of adjacent property
[ ] C55  Potenfal for project operafions io contaminate nearby bodles of wabar.
| C556  Cumulative {annual) themal changes to lake waber of sUD-5Wrace aguifers.
] C57  Coniribution i Heat Island EMect rom ropdng, landscaping and paved aneas.
| | C58  Degree of aimospheric light poliution caused by project exterdor Ighiing systems.
D Indoor Environmental Quality
01 Indeor Ar Quality and Ventlation
T D11 Poliutant migration between occupancies.
L 3 D15 CO2 cancentrations In Indoor air.
[ ] D15  Efeciiveness of ventilaion In naturally ventllabed occupancies during cooling seasons.
| D17  EmMecitveness of ventliation In naturally ventiiated occupancies durng Intarmediate 52asons.
] D18 EMecitveness of ventliation In naturally ventliatad occupancies during heating s2asons.
. D13 Alrmovement in mechanically venilated cccupancies.
] D110 Efecitveness of ventllation In mechanically ventiated oocupancies.
D2 Air Temperature and Relative Humidity
T 021 Appropdate air ismperature and relafive humidity In mechanically cooled occupancies.
] D22  Appropiate air i=mperature In naturally ventiiated occupancies.
03 Daylighting and lllumination
T D31 Appmpiate daylighting in primary occupancy areas.
] D3z Conirod of giare from daylghting.
D4 Noise and Acoustics
T D41 MNolse attenuation through the exterior snvelops.
| | D42 Transmission of facliily equipment noise 1o primary occupancles.
] D43 Nolse attenuation between primary occupancy areas.

SBTool Project Assessment: Maximum scope version; Categories E, F and G.

Note that average weight for all parameters is only 1.17%

Category E: Service Quality: 16 active criteria

Category F: Social, Cultural and Perceptual: 8 active criteria

Category G: Cost and Economic Aspects: 5 active criteria
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E Service Quality
E1 Safety and Security
T E15  Malntenance of core bullding functions during power outages.
m E1.10  Pes0nal Securtly for bulding LEs2rs during nomal opesations.
E2 Functionality and efficiency
T Ex7  Spata emciency.
| ] ExE  \olumeirc eMdency.
E3 Confrollability
T E3i  EMctivencss of faclity management coniml system.
n E32z  Capability for partial operation of facllity technical systems.
m E33  Degree of local control of lighting systems.
n E34  Degree of personal control of i2chnical systems Dy occupants.
| | B4 Flexbility and Adaptability
] E41  Abillty for buliding oparator or tenan to modify faclity technical systams.
n E+2  Potential for horizontal or vertical exdenslon of streciure.
] E43  Adapiability constralnts Imposed by structure or fioor-to-fioor haights.
n E44  Adapiabiity constraints IMposed by bulkding envelops and technical systiems.
m E45  Adapisbiity to fuiure changes In type of energy supply.
E5 Optimization and Maintenance of Operating Performance
T B4 Operating functionalty and eMclency of Key faclity systems.
] E5Z  Adequacy of the bullding envelope for malntenance of long-tam perrmance.
n EsE  Ratenton of 3s-bult documentation.
F Social, Cultural and Perceptual Aspects
Fi1 Social Aspects
T Fi1  Universal access on site and within the bulldng.
m Fiz  Accessto drect sunlight from Iving areas of dwsling uniss.
n F13  \isual privacy In princioal areas of dwelling unfis.
| Fi4  Accessto prvate open space from dwelling unkts.
F2 Culture and Heritage
m | F2z  Prowision of public open space compatible with local cutural values.
| | F23  |mpactof the design on existing strestscapes.
| | Fz4  Use of radiional local materais and techniques
F3 Perceptual
m Fi7  Accessto exterion views from Interon
G Costand Economic Aspects
31 Cost and Economics
T 511 Constnuction cost.
| | 512 Operating and malntenancs cost.
|| 1.3 Lifecycie cost
|| 14 Invesiment risk
’ &1 Afordablifty of residential rental or cost levels.
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Appendix I: GBC historic building™

Structure and main content of GBC historic building (Boarin et al, 2014); (Boarin,

2016).

Table 1. Credits overview of topic “Historic Value”.
Prerequisite/ Title Points

Exemplary Design/

Credit Performance Construction
Prerequisite 1 Fundamental history structure report Mandatory - D
Credit 1.1 Funda!nental history structure report: energy 1 3 B D

analysis

Fundamental history structure report: analysis on

Credit 1.2 ) - 2 - D
materials and decay
Credit 1.3 Fundamental history structure_ re|_:>0rt: analysis on 3 3 B D
structures and structural monitoring
Credit 2 Restoration process reversibility 1 2 Yes D
Credit 3.1 Compatibility of final-use function and benefits 1 2 Yes D
Credit 3.2 Chemlce_al and physical compatibility of mortars for 2 B c
restoration
Credit 3.3 Structural compatibility - 2 - C
Credit 4 Sustainable restoration site - 1 Yes C
Credit 5 Scheduled maintenance plan - 2 - c
Credit 6 Specialist in restoration of buildings and sites - 1 - D
Table 2. Credits overview of topic “Sustainable Sites”.
Prerequisite/ X . Exemplary Design/
Credit Tite Points Performance Construction
Prerequisite 1 Construction activity pollution prevention Mandatory - C
Credit 1 Brownfield redevelopment - 2 - D
Credit 2.1 Alternative transportation: public transportation R 1 Yes D
access
Credit 2.2 Altern_atlve transportation: bicycle storage and 1 Yes D
changing rooms
Credit 2.3 Alterlnatlve t_ransportatlon: low-emitting and fuel- 1 Yes D
efficient vehicles
Credit 2.4 Alternative transportation: parking capacity - 1 Yes D
Credit 3 Site development: open spaces recovery - 2 Yes D
Credit 4 Stormwater design: quantity and quality control - 2 - D
Credit 5 Heat island effect: non-roof and roof - 2 Yes C
Credit 6 Light Pollution Reduction - 1 - D
Table 3. Credits overview of topic “Water Efficiency”.
Prerequisite/ y . Exemplary Design/
Credit Title Points Performance Construction
Prerequisite 1 Water use reduction Mandatory - D
Credit 1 Water-efficient landscaping 1 3 - D
Credit 2 Water use reduction 1 3 Yes D
Credit 3 Water metering - 2 Yes D
Table 4. Credits overview of topic "Energy & Atmosphere”.
Prerequisite/ N . Exemplary Design/
Credit Title Points Performance Construction
Prerequisite 1 Fundamental commissioning of building energy Mandatory B c
systems
Prerequisite 2 Minimum energy performance Mandatory - D
Prerequisite 3 Fundamental refrigerant management Mandatory - D
Credit 1 Optimize energy performance 1 17 Yes D
Credit 2 Renewable energies 1 6 Yes C
Credit 3 Enhanced commissioning - 2 Yes C
Credit 4 Enhanced refrigerant management - 1 - D
Credit 5 Measurement and verification - 3 - C
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Table 5. Credits overview of topic "Materials & Resources”.

Prerequisite/ Exemplary Design/

Title Points

Credit Performance Construction
Prerequisite 1 Storage and collection of recyclables Mandatory - D
- Fundamental demolition and construction waste

Prerequisite 2 Mandatory - (o}
management

Prerequisite 3 Building reuse Mandatory - C

Credit 1 Bulldlng reuse: maintain existing technical elements 4 B c
and finishing

Credit 2 Demolition and construction waste management 1 2 - C

Credit 3 Materials reuse 1 2 Yes C

Credit 4 Products envirenmental optimization 2 4 Yes C

Credit 5 Regional materials 1 2 Yes C

Table 6. Credits overview of topic “Indoor Environmental Quality”.
Prerequisite/

Exemplary Design/

Credit Title Points Performance _Construction
Prerequisite 1 Minimum Indoor Air Quality Performance Mandatory - D
Prerequisite 2 Environmental Tobacco Smoke (ETS) Control Mandatory - D
Credit 1 Environmental air monitoring - 2 - D
Credit 2 External air minimum ratio evaluation - 2 - D
Credit 3.1 Con_struction Ind(_:or Air Quality Management Plan - B 1 : c

During Construction
Credit 3.2 Construction Indoor Air Quality Management Plan - B 1 : c
Before Occupancy
Credit 4.1 Low-Emitting M_aterials: Adhesivgs _and Sealants, B 1 : c
concrete materials and wood finishing
Credit 4.2 Low-Emitting Materials - Paints and Coatings - 1 - C
Credit 4.3 Low-Emitting Materials - Flooring Systems - 1 - C
. Low-Emitting Materials - Composite Wood and
Credit 4.4 Agrifiber Prc?duct i B ! ) €
Credit 5 Indoor Chemical and Pollutant Source Control - 1 - D
Credit 6.1 Controllability of Systems - Lighting - 1 - D
Credit 6.2 Controllability of Systems - Thermal Comfort - 1 - D
Credit 7.1 Thermal Comfort - Design - 1 - D
Credit 7.2 Thermal Comfort - Verification - 2 - D

Table 7. Credits overview of topic “Innovation in Design”.
Prerequisite/

Title Points Exemplary Design/

Credit Performance Construction
Credit 1 Innovation in Design 1 S - P/D
Credit 2 GBC Accredited Professional - 1 - C

Table 8. Credits overview of topic "Regional Priority”.
Prerequisite/ Exemplary Design/
Credit Performance Construction
Credit 1 Regional Priority 1 4 - -

Title Points

Weighting and certification
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Historic Value 0 5 20 18,2%

Sustainable Sites 26 236 13 11,8%
Water Efficiency 10 9.1 8 7.3%
Energy and Atmosphere 35 31,8 29 26,4%
Materials and Resources 14 12.7 14 12,7%
Indoor Environmental Quality 15 136 16 14,5%
Innovation in Design 6 55 6 5,5%
Regional Priority 4 36 4 3,6%
TOTAL SCORE 10 0% e %
LEEDITALIANEW CONSTRUCTION & MR GBC HISTORIC BUILDING

IEQ 13,6%

MR 12,7

EA 31,8%

Figure 5. Distribution of points and weights for each topic in LEED® Italia 2009 New Construction and Major Renovation
e in GBC Historic Building™.
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Appendix J: GPRS (green pyramid rating system)

The objectives of this Category are, (Egypt Green Building Council, 2010); (NAGUIB,

2016).

e Cultural heritage: designs which excel in reflecting national and regional cultural
heritage while contributing to the environmental performance of the building.

e Exceeding Benchmarks: initiatives which demonstrate additional environmental
benefit by exceeding the current benchmarks of GPRS.

e Innovation: design initiatives and construction practice which have a significant
measurable environmental benefit and which are not otherwise awarded points by
GPRS.

e SUMMARY OF CREDIT POINTS IN THIS CATEGORY

There are no Mandatory Minimum Requirements for this Category

e Cultural Heritage 3 points
e Exceeding Benchmarks 4 points

¢ Innovation 3 points

TOTAL 10 credit points
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DETAILS OF CREDIT POINTS

CATEGORY 7: INNOVATION AND ADDED VALUE

7.1

Cultural Heritage: Credit points are obtainable for incorporating architectural,
construction and technical solutions which excel in reflecting national and
regional cultural heritage while contributing to the environmental
performance of the building.

7.2

Exceeding Benchmarks: Credit points are obtainable for demonstrating that
the current benchmarks of GPRS have been exceeded by a significant margin
and providing evidence that the improvement has an additional environmental
benefit. One Credit Point is available for each Category (up to a maximum of
four Credit Points).

7.3

Innovation: Credit points are obtainable for innovative design or construction
practices which have a significant measurable environmental benefit and
which are not otherwise awarded points by GPRS.

TOTAL AVAILABLE CREDIT POINTS IN CATEGORY 7: INNOVATION AND ADDED VALUE
WHICH WILL BE OFFERED AS BONUS CREDITS.
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Appendix K: ITACA (institute for transparency of contracts and

environmental compatibility)

Certification criteria percentage distribution, (Catalino et al. 2005); (Asdrubali et al.

2015):

Tab. 4: areas and Score of ITACA certification

ITACA Areas Maximum Score

Site Quality 4.0%
Resource Consumption 53.6%
Environmental Loads 17.5%
Indoor Environmental Quality 18.2%
Service Quality 6.7%
Total 100.0%

Tab. 5: levels of certification for ITACA

Level of Certification Score
D (not certified) <40
C 40 - <55
B 55-<70
A 70 - <835
A+ 85-100

Service

Quality Site Quality

Indoor
Environmental

Quali

Resource
Environmental onsumption
Loads

ITACA

Fig. 2: areas and “classes™ of certifications for ITACA
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Tab. 7: combination and association of credits to the new

areas for ITACA

1. Site Qualit 4.00%

121 Accessibility to public transport 2.00%
1.2.2 Distance from commercial, cultural, service activities 2.00%
2. Resource Consumption 53.60%
211 Thermal transmittance of the building envelope 7.30%
212 Primary energy for heating 6.20%
213 Control of solar radiation 6.20%
2.1.4 Net energy for cooling 6.20%
215 Primary energy for the production of DHW 6.20%
222 Electricity generated from renewable sources 6.20%
® 231 sustainable Materials 7.20%
® 233 Local Materials 2.50%
®541 Drinking water for indoor use 5.60%
3. Environmental Loads 17.50%
3141 Expected emissions in operating phase 6.10%
®321 Catched and stockpiled rainwater 5.80%
®3202 Soil permeabili 5.60%
@11 Ventilation 4.55%
®a21 Air temperature 4.55%
® 43 Natural Lighting 4.55%
@41 Acousticinsulation of building envelope 4.55%
5. Service Qualit 6.70%
5.1.1 Availability of technical documentation of buildings 3.50%
52.1 System Integration 3.90%

234



Appendix L: CEPAS (comprehensive environmental performance

assessment scheme)

Relationships & Scopes of 8 CEPAS Categories for Buildings, (Wu and Yau, 2005);

(HKSAR 2006); (Ho, et al, 2005).

- -
- - o .
L s -
Il o — B
-~
- BUILDING [ ~
OPEN SPACE OPEM SPACE 5
LY

£ A}

i 1

1 |

- Heighbourhood
1 7 Impacts
3 L
R SITEJ BUILDING BOUNDARY e
S -
Neighbourhood ; b Buildin . : Neighbourhood
ghoour Resources Use Site Amenities IEQ ing Site Impacts Loadings g
Amenities Amenities Impacts
Environmental interaction;  Noflow emitting and  Sitewise health & hygiene  Low/no emitting material, Health and hygiene Site planning for healthy ~Waste and polluion  Enhanced natural
Health & district-wise health & hygiene  environmental friendly  provisions of amenities visual qualty & comfort, provisions on building environment with enhanced  management and  ventilation, microclimate,
Hygiene planning and provisions materials d: , IAQ, acoustc & compenenisand systems  ventlation, daylight et minimisation / mitigation  sunlight  access o
noise, cleansing, drainage neighbourhood
““““ Conservation of heritage  Reoycled/Environment Optimised site-wide ~ Optimise resource use for  Green feature  and  Buildability; enhanced ~ Wasle management and  Enhanced natural
buiding;  opimisaton  of friendly  material provision of amenities good ventilation, lighting and  building innovations;  natural  ventilation and  minimisation ventilation and lighting
facilities provision reuse, noise provisions. flexibility ~ of  building  daylight reduce system neighbourhood for
Gomponents and systems  provisions passive design

“Green —fransport;  renewable oy eificiency, | Graen transport; renewable  Thermal and wisual comiort;  Controllabiity and energy | Enhancement . of  sie | Waste sofing & storage; . Natural  ventiat
energy renewsble energy, passive  energy controliability,  serviceabilty  efficient of systems envionment on nawral GO, and  emissions naturallighting
buiding design; CO, and eneray  efficiency  of ventiation & daylighting reduction

ssions reduction systems

Energy

e of hentage material Optimisation of _provision,  Low) emitting _maltarial Low/no emiting mater: Low o emitting materal “Towno emifting material Reduced material usé due
Materials 0; timisation  of fing reuse, material minimisation of material use  minimisation of material use minimisation of material 1o improved environment
e Jies provision sorting & recyding use
[andscape; disinci-wide open  Waste reqycling, _ waier  Landscape, Tee  Conrollabiity, serviceably, Green  fealures and | Sfie environment, naiure | Ar & Noise poluton, | Opimised  solufion for
space; minimised  treatment, optimised built  preservation maintainabilty. buidng innovations; conservafion, habitat & Waste  management, microcimate and heat
QUG ES IO envionmental impacts form & building designs flexibilty of building biodversity Waste sorting & storage,  island effect
L components and systems CaD waste
Envirormental nusance; | Enhanced Iveabilly wilhi | Landscape, sacuriy Thermal _ comiort, _ visual Liveabilly; adapiabilly of S wwvesigaon, & | AIr  polluion, | nhoise | Enhanced neighbourhood
environmental  optimised material use quality and comfort, daylight & spaces and systems planning, microcimate pollution environmental conditions:
interaction acoustic environment
~Efvironmental niisance ahd | Optimise - and . reduced . Inclusion, cullural characier, - Ennanced User salstacion of - Salely, Wmploved qualy | Femage conservaton, st “Ballion ~ Transport, - provision Tor

Impacls 1o communifies, material use enhance  social interaction, good IEQ of buiding  and investigation & plamning minimisation communities,  minimised

provisions and supports o compelitive advantage conectvity construction technology Impacts to communities
ublic participation__ - S ——
heignboumood; - Eneray . MOmONAg and . Implermentation of - salely  Implementaton of - 1A Salew,

“qually & | Minmised sie and | Waste and  pollujon | Plan for improved Socal

audt; implementation of and security plan for ste  management and energy impact plan assets and environmental
recydling during consiruction  and bulding, efficiency plan management; beneits to neighbourhood
Controllabiity and
of systems_
‘Sistamabi ity cconomics Bulding reuse; optmised  Buldng sconamios; LGG Enhanced productvity and  Optimse  design and | Heduced z Heduced
and reduced material use; user safisfaciory of good [EQ  operation reduce capital  costs costs.
enhanced it and operating cost;
advantage

Summary of CEPAS Indicators
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Criteria

Intent

Indoor Environmental Quality (IE)

IE1

IE2

IE3

Health & Hygiene

Indoor Air Quality

MNoise and Acoustic
Environment

Ennance of health and hygiene

Maintgin the environment of cccupied spoce with good indeor ar quality

Minimise the noke nusance affecting buiiding occupants

Lighting Environment

Creqate g comfort visual environment by means of enengy saving operdtions

Safet} Provide a safe nabitafion and werking envircnment for building occupants and users
BA 2 Managemenl Desgn the buiding and i faciities ease of effective management
BA 3 Caontrollabil iT}' Design the buiding and s faciities ease of effective conel and cpenation
BA 4 Serviceability Design the buiding and is faciities ease of effective maintenance
BAS Adaptability Design the buiding and its faciifies with high agaprabiity in usage changes
LI\'IHQ CLIEHT) Desgn and provide better spatial and fociity provisions in building to enhance the living guality

Energy Consumption

Reduce the ovenal buiding energy consumption of the planned Buiiding

RE 2 Energy Efficiency Ennance the energy efficiency of the planned Buikiing and its systems

RE 3 Use of Renewable Encourage the use of renewabie energy technoiogy 1o reduce emvironmental impocts associated wih
Energ}' fossil fuel use

RE 4 Water Conservation Minimise water consumption and wastage, and 1o reuse water in an appropriate way

RES Timber Use Reduce the use of fimoer and encourage the use of fimber from sustainable source

RE®& Material Use Reduce matenal consumpiion and o encounage the wse of recycied materials

LD 2

Building Reuse

Loadings (LD)

Paollution

Waste Management

Site Amenities (SA)

Inclusion

Encourage refucisnment of puilding to reduce the amount of rescunces use and waste genenation

Minimise and mitigare cutcoor i, Noise and water polution and the subsequent neortn and environmental
impoct
Encourage best practicas in waste management, inciuding serfing, recycing and dispesal of municipal,
construction and demaiition waste

Provide optimum spatial amangements and focilfies fo enhance the sense of inciusion for al building
DCcUpants and users
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~

Criteria Intent

SA2 Landscape Desgn and provide greeneny sensifive Roundary freatment and londscape features within a site
SA3 Cultural Character Provide g cuitural charocter fo the Building and its oocupants ond users

SA4 Building Economics Enccurage comprehensive and fe-cycie building economic considerations in buiding development
SAS S%Urib,' Provide effective security to the Buiding amd its cccupants and users

Neighbourhood Amenities (N

Provisions for

A)

MA 1 . Provide spatial and faciity si0ns in the Building that benefits fo the community
Community ¢ prev s k

MA 2 Transportation Provide convenient ond sustainable frarsportafion services within or anound fhe Bulding
Sustainability

NA 3 - Recognise the effort of the odditional expenditure on improving ervilcnmental and social performance
Economics 9 e Freving

Site Impacts (SI)

51 Site Emvironment Consider exising environmental conditions of the land and its sumoundings

) i Conserve and erhance the nohual envionment by presendng londscape resounces and profecting the
Sl2 MNature Conservation scological value of the ste
Sl3 Heritage Conservation Conserve and protect archasciogical and histeric buildings, monuments, components and arefacts
si4 Buildability Desn and consiruct the building and its faciiies emse of consiruction and less materias used, and

Neighbourhood Impacts (NI)

Environmental Impact

encourage the use of innovative construction fecnnology 1o enhance buildaksiy

NI 1 Assessment Avoid emdronmerntal impacts and to mitigate odverse effects due fo envionmental impacts of the Buiding

NI 2 Environmental Minimise odverse environmental impocts the sumounding builkdings and sireets due to the Buiiding form and
Interactions amangsments

NI 3 Impacts to ENcourage pubic DOMcinatony apormached pianning, and 1o minimize social probiems genenated fram
Communities the building that couse ogvene impacts 1o the community o UmoUndings
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Appendix M: NABERS (national australian built environment rating

system)

NABERS category definitions (Bannister 2012); (NABERS, 2019).

Term Definition

Assessor An Accredited Assessor of the NABERS scheme, authorised
by the National Administrator to conduct accredited
ratings.

Base case model A reference model that represents the space type as it is

expected to operate.

Date of Agreement Agreement Date means the date the Commitment
Agreement fee payment has been received and NABERS /
OEH have counter-signed the Commitment Agreement
contract. The Agreement Date will be designated by
NABERS/OEH.

Estimate A realistic Estimate of the NABERS rating of a new or
refurbished space type, developed in accordance with the
requirements of this Handbook. The Estimate does not
constitute a NABERS Accredited Assessment.

Estimator The person who develops the NABERS Estimate. While
there are no compulsory requirements for the Estimator’s
qualifications or experience, it is recommended that the
Estimator’s skills include:

* Ability to conduct a NABERS performance assessment
for the relevant project type. This could be
demonstrated, for example, if the Estimator is an
Accredited Assessor

* Ability to construct a thermal simulation in an
appropriate simulation package

« Ability to identify performance risks that are likely to
emerge for the types of building, services and
technology covered by the Estimate. This could be
demonstrated, for example, by the Estimator’'s
experience working in existing buildings of this type.

Independent Design A person appointed by the project proponent to review the

Reviewer NABERS Estimate for compliance with this Handbook. The
Reviewer will also assess all aspects of the design
documentation and project team assumptions for NABERS
risks and opportunities and report back to the project design
team.

The Independent Design Reviewer must be:

« A member the NABERS Independent Design Review
panel (appointed and maintained by the NABERS
National Administrator)

* Independent of the project design team
* Independent of the NABERS Estimator.
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Metering system Device(s) providing an individual measurement which
include all of the following:

¢ The meter

s The processes that convert the initial meter signal into
an energy reading (for example, current transformers
and K factors for electricity meters and pressure
correction factors for gas meters)

s The interface through which the meter reading is taken
(for example, manual readings, utility software or a
Building Management System).

Minimum energy Minimum scope of energy consumption to be included in a

coverage NABERS Rating. The Minimum energy coverage is defined
in the relevant version of The Rules.

NABERS Energy A contract between the NABERS National Administrator,

Commitment Agreement the Office of Environment and Heritage NSW (OEH) and the

or Commitment building proponent to design, build and commission the

Agreement premises to achieve a NABERS Energy star rating of 4 or
more.

National Administrator The body responsible for administering the NABERS
scheme, in particular for:

s Establishing and maintaining the standards and
procedures

¢ Determining issues that arise during the operation of
the scheme and the making of ratings

¢ Accrediting assessors and awarding accredited ratings
in accordance with NABERS standards and
procedures.

Off-axis model A model that represents the space type after factoring in a
minimum of four off-axis scenarios.

Off-axis scenario A scenario representing operational change/s, such as how
a building is occupied, controlled or maintained. off-axis
scenarios are designed to test a building’s ability to reach
the targeted star rating with modelled changes to
assumptions and inputs.

Online calculator The online calculator is available on the NABERS website. It
allows the calculation of the star rating that would be
achieved given specific rating calculation inputs.
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Rating types

The NABERS Rating types covered by the Commitment
Agreement process are:

¢ Office Energy — Base building, tenancy and whole
building

* Shopping Centre Energy

¢ Hotel Energy

¢ Data Centre Energy — IT equipment, infrastructure,
and whole facility

* Apartment Building (please contact the National
Administrator for more information).

Rating scope

The rating scope identifies what energy coverage is required
for a rating, and what inputs and methodologies are required
to calculate the rating result.

Far Offices, rating scope can mean:
* Base building
s Tenancy
¢ Whole building.

For Data Centres, rating scope can mean:
¢ |T equipment
* Infrastructure or
* Whole facility.

Reverse calculator

The reverse calculator is available on the NABERS website.
Reverse calculators allow the calculation of the maximum
amounts of energy and water a building can use to achieve
a star rating that is specified.

Ruling

An authoritative decision by the NABERS National
Administrator which acts as an addition or amendment to
the NABERS Rules.

Simulation model

An entire building energy model used to calculate the
thermal performance of a building in response to its external
environment (e.g. weather) and internal loads (e.g.
occupants and equipment).

The calculation process must account for hourly changes in
loading, internal conditions, and the impact of the thermal
inertia of the building. Minimum outputs from the simulation
model include energy consumption, internal temperatures
achieved and plant and equipment loading.

The thermal simulation model may be supplemented by a
variety of other estimates such as simple spreadsheet
calculations (e.g. for lift energy) or other simulation tools
(such as for light levels).

240



Simulation package

A software package used to input, run and report on the
thermal simulation model. The simulation package must
meet the requirements of ANSIJ/ASHRAE Standard 140. The
simulation must contain a thermodynamic representation of
the building, its content and its environment. The thermal
simulation model may be supplemented by other simulation
tools (such as a simulation of light levels or data centre IT
equipment) for small / low energy consuming systems. All
large systems, such as the HVAC central plant, must be
modelled in an appropriate simulation package. A variety of
other estimation techniques may be used for small / low
energy consuming systems, but all methodologies and
assumptions must be described and disclosed for the
Independent Design Review.

Space type

A building, or part of a building able to have its future
operational performance estimated through a NABERS
Commitment Agreement. The space types covered by the
Commitment Agreement process are:

« Office

* Office tenancy

* Shopping centre

« Hotel

* Data centre

* Apartment building.

Some space types have multiple rating scopes available.
See the Rating scope definition for more details.

The Rules

The version of the NABERS Rules that is current at the Date
of Agreement. Separate Rules documents are published for
each of the following space types:

« Office
* Shopping centre
« Hotel
« Data centre
* Apartment building
The latest versions can be found on the NABERS website.

The Rules must be considered together with any current
Rulings issued by the National Administrator.
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BUILDING DISCLOSURE

&

i B COMMERCIAL

Australian Crovernment

BUILDING ENERGY EFFICIENCY CERTIFICATE
BUILDING DETAILS

Building name Example Building Cerificate no. BO035-20158/3

Cwner's name LEADING OWMER FTY LTD Current from 29 Jan 2013

Building address 1 Example S5t, Sydney, NSW, 2000  Current to 22 Jan 2019

Met Lettable Area of the building 16,678.7 m* CBD assessor Sample Assessor
name

CBD assessor no.  CBDADXXX

PART 1 - NABERS ENERGY RATING

This building has

Fi % K % K % K
— -—|A|- -—|A|- -—|A|-

2.5 STAR NABERS ENERGY RATING
NABERS AU, GERSRROMES]

HOW DOES YOUR BUILDING COMPARE?
The highlighted building on the adjacent graph
compares the NABERS Star rating of your

g building to other buildings that were issued a
BEEC nationally in 2015.

Pl e 14 e 2 3o M 40 i Be 35 g

PART 2 - TENANCY LIGHTING ENERGY EFFICIENCY ASSESSMENT
The average tenancy lighting efficiency in the assessed spaces of your building is “ery Poor.
YOUR LIGHTING MNATIONAL AVERAGE This table shows how your building

compares with other buildings that were
Excellent Excellent issued a BEEC nationally in 2017.

Good Good

Median Median These averages are area-weighted.

Poor Poor Individual spaces may perform better or
worse than the average.

IVeryPoor I very Poor

The worst performing space in this building is Level 12 — Whole Floor (27.0 Wim?). The full
Tenancy Lighting Assessment is on page 3, and shows details of all assessed spaces.

Iazusd under the Buliding Enargy EMIclency DNSciosUre AcT 2010,
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ADAPTIVE REUSE MODEL DESIGN CRITERIA
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Percentage score criteria extracted from ARM sheet for criteria and sub- criteria
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Percentage score sheet for criteria and sub-criteria extracted from ERS
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Management

Historic Value (HV)

Innovation And Added Value

sean

Health and Wellbeing

Pollution

Site Regeneration and Development,

Urban Design and Infrastructure

Water Efficiency (WE)

Social, Cultural and Perceptual Aspects

Cost and Economic Aspects

Energy and Atmosphere (EA)

Energy Efficiency

Materials and Resources (MR)

Indoor Environmental Quality (IEQ)

Innovation in Design (ID)

Location and Transportation

Smart Location and Linkage

Neighborhood Pattern and Design

Green Infrastructure and Buildings

The framework to achieve a green adaptive reuse of heritage building
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