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Abstract

The purpose of this paper, which reports work that has been undertaken as part of a H2020
Marie Sktodowska-Curie project, is to examine the transdisciplinary (multidisciplinary and
interdisciplinary) practices in energy retrofit in the UK. Energy retrofit is defined as the
refurbishment of existing buildings to reduce their energy demand. Currently, it is
recognized as a relevant strategy to improve the environmental and energy qualities of
buildings and cities. Nevertheless, its full potential cannot, at present, be exploited due to
lack of integration among disciplines. This disintegration is considered to be one of the key
reasons behind the performance gap between the design aspirations and performance in
use. A literature review was conducted through a qualitative approach to evaluate the state-
of-the-art in transdisciplinary practices and to identify emerging lines of inquiry in Energy
Retrofit. The findings are presented as a novel conceptual framework, which illustrates the
need to develop capabilities to manage the complexity inherent in these projects. Future
steps, which seek to move from a conceptual framework to an integrated learning platform,
are also presented. This platform will be exploited by built environment professionals for
deep energy retrofit as a step towards managing complexity.
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1 Introduction

Energy Retrofit (ER) concept plays an important role in the transition to low carbon cities,
because buildings make a substantial contribution to the total energy demand. In an analysis
of UK emissions, Boardman [1] reported that buildings accounted for 18% of greenhouse gas
(GHG) emissions in 2015, with 75% of this share attributable to residences, 15% to
commercial buildings and 10% to public sector buildings. Additionally, in another major
study the Committee on Climate Change [2] showed that over two thirds of the buildings
that will exist in the UK in 2050 have already been built and, in particular, over three
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quarters of the 28 million dwellings in the UK were built before 1980. It is thus clear that the
existing energy-intensive building stock needs to be upgraded to high performance buildings
for success in the long-term reduction of energy demand and of the related GHG emissions
[11]. Furthermore, the low carbon cities transition discourse acknowledges the need for
developing a transdisciplinary approach to ER, by advocating collaborative and interactive
research [14], in order to close the performance gap between the design aspirations and
performance in use [3]. Here, the term “transdisciplinary” refers to both multidisciplinary
and interdisciplinary approaches [8]. It requires the stakeholders and experts, who take part
in mutual and joint learning processes, to develop new cognitive skills and habits [14].

Several studies have examined transdisciplinarity in Energy Retrofit, and suggested new
integrative processes to holistically evaluate a multitude of technical and non-technical
factors. For example, Ma et al. [9] state that a plethora of retrofit technologies are available.
They acknowledge the challenge in terms of assessing the appropriateness of different
technological solutions to different problems in different scenarios. They propose the
following criteria are used in making this assessment: 1) the desired reduction in heating and
cooling demand, 2) user-technology match, 3) efficiency of the system; and 4) adoption of
low energy technologies, renewable energy technologies and electrical system retrofits.
Dixon et al. [4] explored the evolution of the retrofit concept, and its manifestation at
multiple socio-technical levels, i.e. building, neighbourhood, city-regions, and domains, i.e.
energy, water, use of resources. They suggested the concept of Urban Retrofit as a means to
delivering the transition to low carbon cities. Hong et al. [5] draw our attention to the impact
of human behaviour on building technologies and operation as a specific aspect of energy
retrofit. They identified four components that need to be integrated into the energy
modelling process: the drivers of behaviour, the needs of the occupants, the actions carried
out by the occupants, and the building systems used by the occupants. Moreover, they
consider this integration relevant in order to reduce the performance gap between
predicted energy performance of buildings and actual measured energy use once buildings
are operational. Jagarajan et al. [7] investigated how the concept of green retrofitting plays a
pivotal role in reducing the environmental impact of existing buildings and not just reducing
energy demand. They developed a conceptual framework which identified the challenges in
‘green retrofit’.

Together, these studies have pointed out that initially, the ER concept has been mainly
related to technical issues (i.e. considering building insulation and financial assistance
strategies and building energy demand). Then, its transdisciplinary nature in terms of
providing socio-technical solutions, which take into account energy, environmental and
social impacts of retrofitting strategies at scale, emerged. However, considerable uncertainty
still exists regarding the relationships between ER and transdisciplinary approaches, because
such relationships require the involvement of a wide range of actors who are encouraged to
engage in deep, integrative interactions. These actors need to develop and operationalise
the necessary knowledge and skills for these interactions to be enacted [6].

The reviewed literature characterises the transdisciplinary research on ER. These prior
studies suggest the importance of transdisciplinary approaches in ER. Moreover, they stress
the need for stronger interactions among disciplines. Nevertheless, the problem of both
activating these integrative ER interactions and developing the required knowledge in a
meaningful and structured way, remains unresolved. Consequently, transdisciplinary
approaches emerge as fragmented experiences and the significance of the integrated ER
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process is not adequately highlighted. Furthermore, a transdisciplinary conceptual
framework for ER has not yet been developed.

This paper seeks to close these gaps by analysing the literature on transdisciplinary
approaches to ER within the UK context. The central question is the significance of an
integrated process in the context of ER projects; and the way this process can be managed.
The investigation and analysis reported in this paper were undertaken as part of a broader
set of activities to promote knowledge integration in Energy Retrofit. The research
programme structure is shown in Figure 1.

. / WP1-preparatory phase: information gathering
Objective: to identify the key concepts and relationships that
influence Energy Retrofit projects

WP2-learning platform development phase:
Objective: to develop the beta version of the new cognitive
learning platform (c-mapER.X)

research path

WP3- 4 experimental workshops
Objective: To test, refine, verify and disseminate
the C-mapkR platform.

<4

Innovative Learning Platform
for Knowledge Integration in Energy Retrofit

Figure 1. The structure of the research

This paper reports the progress in WP1, which aims at identifying key concepts that
influence Energy Retrofit projects. It underlines the development of a conceptual framework
on Transdisciplinary Energy Retrofit (TERCF).

It is organized as follows. The next section first introduces the preliminary version of the
TERCF, and then discusses the methodological approach. Section 3, illustrates how the
identified themes were integrated to elaborate on the TERCF. The final section discusses the
significance of the integration in the context of ER projects and presents the next phase of
the research.

2 Methodology

Grounded Theory was adopted to identify specific transdisciplinary themes in the literature.
This literature review was conducted in two phases. In the second phase, which is the focus
of this paper, Grounded Theory was combined with cognitive mapping. In both phases, data
collection and analysis continued until theoretical saturation had been achieved, following
Marying’s [10] qualitative approach. The researcher continued to code the data until no new
categories could be identified and until new instances of variation for existing categories had
ceased to emerge [12]. In some instances categories were modified or changes in
perspective occurred as the Grounded Theory approach was implemented [12].
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In the first phase, 136 peer-reviewed journal papers were selected for content analysis. This
content analysis followed an inductive approach. An initial conceptual framework on
Transdisciplinary Energy Retrofit (TERCF), which is characterised by 5 categories, 15 lines of
research and 50 main concepts, was thus developed and paved the way for this paper. The
results from the first phase of the analysis are shown in Figure 2.
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Figure 2. Transdisciplinary ER Conceptual Framework developed in a prior phase.

The following criteria were used to select the papers for analysis in the second phase. The
first set of selection criteria was that papers studied multidisciplinary and interdisciplinary
practices in Energy Retrofit. They were peer-reviewed and published in prominent journals.
The second set of selection criteria was that papers:

e were published between January 2014 and December 2017; and
e mainly focussed on empirical experiences in the UK.

The publication period meant that the selected papers represented current examples in
terms of energy policies, innovation technologies and social issues. Only UK examples were
selected so that they were relevant to the UK-based workshop participants who will take
part in the final step of this research. These selection criteria yielded 77 journal papers
(Annex 1).

Descriptive data was generated for every paper. Coding facilitated the identification of
patterns and allocation of concepts to the existing lines of research. A deductive approach to
coding was adopted. The new set of data was analysed in relation to the existing cognitive
structure represented by the initial TERCF before introducing new categories. NVIVO was
used to conduct word frequency and pattern analyses. Once categories and lines of research
were determined, patterns were integrated using cognitive mapping [12], which enabled the
comparison and re-organisation of the concepts. Finally, the integrated themes were
incorporated into the TERCF.
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Table 1 provides the results that the above process yielded. It illustrates how the themes
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Results

identified (Annex 2) were integrated.

Summary, put in hierarchy order at two level, the most general and inclusive concepts were
positioned at the first level (e.g. to re-engineer systemically their built environment and
urban infrastructure in response; to combine effects of mitigation and adaptation
measures), the more specific and exclusive concepts arranged hierarchically below (e.g to
climate change and resource constraints; to adapt suburbs physically to mitigate against
further climate change and to adapt to inevitable weather patterns; to integrate retrofit and
governing). The integration process involved only the first level; while the second level will

be articulated and integrated in the final structure of the TERCF.

Table 1: Trans-disciplinary Conceptual Framework on Energy Retrofit

S.ARCH-2018 02.057.5

Code | Integrated themes Source (ANNEX 1)

01.1 | To re-engineer built environment and urban [13]; [58]; [76]; [12];
infrastructure and combine effects of mitigation and [73]; [69]; [34]
adaptation measures

01.2 | To describe drivers and barriers and sociological [65]; [68]; [32]; [39];
implications to the adoption of sustainable retrofit [1]; [57]; [64]; [42]; [2]
measures

01.3 | To explore community-based energy retrofits for the [70]; [27]; [67]; [61]
practical realisation of the smart city imaginary

02.1 | Tointegrate knowledge to an appropriate level in [53]; [6]; [55]; [38];
order to assess the impact of a diverse range of retrofit | [62]; [46]; [17]; [77];
measures [50]; [37]

02.2 | Toinvestigate on the relationship between buildings [29]; [7]; [41]; [15];
and people through a process of interactive [441;[47]; [52]; [59];
adaptation’ and co-evolution of the physical and the [45];
social factors

02.3 | To integrate life cycle energy and environmental [31]; [28]; [3]
performance

03.1 | To reduce the level of uncertainties taking into account | [4]; [36]; [35]; [24];
the multi-benefit of retrofit measures. [16]; [23]; [40]

03.2 | To follow a multi-stage development process to [18]; [5]
improve local green building features

03.3 | To pursue social justice reducing fuel poverty and [71]; [26]; [30]; [19];
promote innovative financial mechanism [74]

04.1 | To assess the performance and the environmental [9]; [11]; [8]
impacts of life cycle insulation

04.2 | To define and preserve the building envelope features | [43]; [21]; [75]; [22]

04.3 | To consider the level of knowledge of local micro- [10]; [54]; [51]; [25]
enterprises and stakeholders' perspective when
sustainable energy technologies are promoted.

05.1 | To pursue more socially transformative pathways to [60]; [14]; [56]; [72];
sustainability involving community organisations [63]; [33]
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05.2 | To analyse different technologies that have been [65]; [49]; [20]
adopted and their perceived effectiveness.

05.3 | To improve the participatory process taking into [48]
account practitioners and academic perspectives

A number of significant aspects of Energy Retrofit in the UK emerged. First of all,
transdisciplinary approaches recurred throughout the dataset. No new lines of research
were identified. Hence, at the moment, the TERCF saturation is validated. However, it is
apparent from the data, that the distribution of papers among the existing lines of research
is not homogenous. Consequently, our findings suggest a hierarchy among the themes which
are investigated in UK.

In addition, the results obtained from the second phase of the analysis allowed us to refine
the lines of research in the original TERCF. What is interesting in this data is that the
integrated themes provide an objective for each line of research (e.g. each line of research is
articulated starting from a verb, which introduces a scope providing details about the
concept arranged hierarchically below). The results that were integrated into the original
TERCF cognitive structure is shown Figure 3.
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Figure 3. Transdisciplinary ER Conceptual Framework combined with integrated themes.

The relationships among the concepts began to be clarified through the second phase of the
analysis. The integrated themes were articulated as concepts and linking phrases, following
the principles of cognitive mapping (Figure 3). It is argued that cognitive maps are more
likely to trigger connections between the results and the user’s prior knowledge than the
representation of data in the traditional text form (see Table 1 as an example). It could be
argued that the users’ are passive consumers of textual information presented in Table 1
and they are more likely to interact with the information presented as a cognitive map
(Figure 3). User feedback will be collected as part of the workshops, which will run during
the last phase of this research, in order to test these assumptions.
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4 Discussion

The discussion focusses on the research question regarding the significance of integration in
ER projects and how the process of this integration can be managed. This study identified 15
Integrated Themes concerning transdisciplinarity in ER in the UK. The most interesting
finding was that the development of knowledge transfer strategies among actors emerges as
a main component in integration. This component is clearly traceable in Table 1, and in
particular, in the following Integrated Themes: 01.3, 02.1, 02.2, 03.1, 03.3, 04.3, 05.1, 05.2,
and 05.3.

Therefore, these results are in agreement with Hope’s findings [7], indeed they emphasize
the need for discussing the role of knowledge creation, exchange and transfer in order to
develop innovative approaches to deal with sustainability challenges. Hope [6] describes the
transdisciplinary approach as one that transcends traditional disciplinary boundaries, and
that disciplinary integrations involve interactions between actors and institutions which have
different approaches and scopes. Furthermore, these interactions require the re-orientation
of the research agenda, which has to be conducted in a multi-stakeholder environment to
address complex societal problems that require a multidisciplinary approach [13 quoted in
6]. Therefore, Hope [6] proposed a conceptual framework for knowledge exchange in
sustainable development which was based on specific attributes and well-structured
mechanisms. The attributes were: “transdisciplinarity, participatory, problem-oriented,
practice-oriented, formal and informal interactions, networked” [6, p. 801]. Hope [6]
explains that many attributes can be combined through mechanisms such as knowledge
transfer partnerships.

The findings of this study provide further contribution to the discourse on how knowledge
transfer partnerships can be improved. They concur the significance of integrated processes
in the context of transdisciplinary ER projects. Conceptual frameworks, which are not just
limited to describing the pre-requisites for integration, are suggested as tools for facilitating
integration through the development of new cognitive skills, i.e. the ability to observe,
manipulate, articulate and discuss how concepts and relationships interact in
multidisciplinary contexts. It is argued that traditional conceptual frameworks could be
inadequate for this new scope, because they are mainly used to describe findings rather
enabling users to interact with it.

Comparison of the TERCF with previously developed conceptual frameworks provides
encouraging insights. For example, Jagarajan et al. [9] and Ma et al. [6] elaborated two
innovative ER conceptual frameworks. Jagarajan et al. [9] suggested the concept of green
retrofitting, while Ma et al. [6] explored key influences on building retrofit. These studies
have provided a considerable contribution towards clarifying the issues concerning
transdisciplinarity in ER projects by developing conceptual frameworks which comprise of
innovative categories and concepts. On the one hand, this study confirms that working on
categories and concepts can be considered to be a useful approach to introduce advanced
concepts. On the other hand, the findings show that categories and concepts on their own
do not facilitate integrated approaches, which are substantially based on the relationships
rather than categories and concepts themselves.

This study provides such a cognitive apparatus, which is focused on specific themes of
integration in ER. This apparatus can be adapted and modified with regard to specific topics
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and contexts through the combined use of the ground theory method and mapping
technique, has been provided in this paper. The users are called to interact with this
apparatus, through cognitive mapping as a dedicated learning procedure. The finalisation of
the cognitive maps by the users enables the improvement of their cognitive skills and the
development of meaningful ER discourses. The integrated themes are incorporated into the
TERCF as a sequence of relationships. Here, the aim is to facilitate the integration of
different points of view and different levels of prior knowledge, which is a determinant of
the level of knowledge transfer in transdisciplinary contexts.

Finally, the research findings may contribute to the development of an instructional design
tool, which facilitates the integration of transdisciplinary knowledge in ER in meaningful
ways. This approach may also be considered as good practice aimed at preparing qualified
graduates for their respective professions by addressing the various obstacles to the
implementation of transdisciplinary curricula which focusses on the concept of ER as a
means to delivering low carbon cities.

5 Conclusion and perspectives

The purpose of this study was to determine the significance of an integrated design and
delivery in ER projects. Specifically, this study has shown that the cognitive structure of the
Transdisciplinary Energy Retrofit Conceptual Framework can be adapted to suit specific
contexts, revealing a preliminary set of meaningful relationships. The results of this study
support the idea that there is a need for innovate learning methods and tools in order to
facilitate the integrated process. Although this study has successfully demonstrated that the
combined use of the grounded theory and cognitive mapping offers an effective way to
develop a learning apparatus, this process has not yet been completed. A natural
progression of this work is to define all the relationships among the concepts proposed in
the TERCF. The next step is to transfer the final version of the TERCF into a computer
environment using the IHM Concept Map Software and to prepare the instructions for using
the Learning Platform according to different levels of prior knowledge. Finally, the platform
will be tested in four experimental interdisciplinary workshops, which will be dedicated to
researchers, undergraduate and post-graduate students and practitioners. Feedback from
these experimental experiences will be useful to improve the learning tool. The emergent
tool has the potential to be adopted to undergraduate and postgraduate higher educational
programmes.
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ANNEX 2 — Identification of relevant ER patterns and their hierarchy

1-LOW CARBON TRANSITION:
Cod

Patterns and hierarchy*

Source (ANNEX 1)

I level (inclusive patterns:

to re-engineer systemically their built environment and urban infrastructure in response
to combine effects of mitigation and adaptation measures

Il level (detailed patterns):

to climate change and resource constraints; to adapt suburbs physically to mitigate
01.1 against further climate change and to adapt to inevitable weather patterns; to integrate
retrofit and governing; to promote systematic reconfiguration of socio-technologies of
energy in the existing built environment and infrastructure; to link the energy-reducing
and energy-increasing effects of urban morphology characteristics in ‘place-specific’
neighbourhoods; to analyse the scale of rebound effects of energy retrofit measure; to
drive change in urban energy systems.

Eames et al., 2013;
Rydin et al., 2013;
Williams et al.,
2013; Dixon et al.,
2014; Webber et
al., 2015; Urquizo et
al., 2017; Hodson
and Marvin, 2017.

I level (inclusive patterns:

to describe drivers and barriers to the adoption of sustainable retrofit

to consider the sociological implications about housing energy retrofit

Il level (detailed patterns):

to encourage the use of renewable energy for electricity generation; to balance thermal
01.2 issues against a range of heritage and aesthetic concerns; to identify the range of factors
that influence domestic energy consumption; to support the local economy; to explore
the role energy co-operatives; to analyse the core characteristics of the ESCo model; to
install renewable micro-generation energy sources; to assess the compatibility between
renewable systems and aesthetics and significance of historic buildings; to define energy
system stakeholders and community-based partnerships

Swan et al., 2013;
Tham and Muneer,
2013; Hannon et al.,
2013; Karvonen,
2013; Agbota et al.,
2014; Reid et al.,
2015; Sunikka-Blank
and Galvin, 2016; Li
et al., 2016;
Ambrose et al.,
2017

I level (inclusive patterns:

to explore opportunities and tensions in the practical realisation of the smart city
imaginary

to improve city-scale retrofit and community-based energy retrofits

Watson et al., 2014;
Gupta et al., 2015;
Taylor Buck and
While, 2017;

01.3 Il level (detailed patterns): Sharifzadeh et al.,
to investigate on the capacity of urban governments to control their infrastructural 2017
destiny; to reduce the gap between intent and outcome; to analyse uncertainties in the
wind and solar generation; to consider carbon capture and storage (CCS) technologies
Cod 2-INFORMATION MODELLING PROCESS:
Patterns and hierarchy* Source (ANNEX 1)
I level (inclusive patterns: Parkinson et al.,
to assess the impact of a diverse range of retrofit measures 2014; Calderdn et
to integrate knowledge and model estimating to an appropriate level al., 2015; Pye et al.,
Il level (detailed patterns): 2015; Kane et al.,
to reduce energy consumption through the reduction of energy demand; to analyse the 2015; Shatat et al.,
02.1 relationship between expectations of building energy performance and the financial 2015; Makantasi et
value of real estate; to simulate scenarios developed for analysis; to assess heating al., 2016; Garcia
patterns; to improve exergy-based multi-objective optimisation tool; to use computer Kerdan et al., 2016;
aided design (CAD) software; to examine the effects of early stage design energy Xie et al., 2017;
modelling technology on architects’ design practice; to model renewable energy supply Oliveira et al., 2017;
to model battery storage; to investigate on spectrum of analysis parameters; to define Jones et al., 2017
high standards of energy efficiency; to improve ‘systems based’ approach
I level (inclusive patterns: Haines and
to investigate on the relationship between buildings and people through a process of Mitchell, 2014; Chiu
‘interactive adaptation’ et al., 2014; Lee et
to assess the interactive adaptivity and co-evolution of the physical with the social al., 2014; Fawcett
factors etal., 2014; Longet
02.2 Il level (detailed patterns): al., 2015; Marshall

to improve a persona-driven study; to involve a occupants’ needs; to analyse a post-
occupancy evaluation; to analyse the implications for technical and behavioural research
in the built environment; to improve agend-based model; to analyse actions of individual
homeowners in a long-term domestic stock model; to improve comfort and living
standards, reducing waste and saving on energy costs; to integrate householder attitudes
and behaviours and household occupancy patterns; to assess internal heat gains; to

et al., 2015;
Marshall et al.,
2016; Parker et al.,
2017; Santangelo
and Tondelli, 2017;
Lowe et al., 2017
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estimate occupancy schedules; to elaborate dynamic simulation models; to avoid
reductionist approach; to assess building performance

I level (inclusive patterns:
to integrate life cycle energy and environmental performance

Hammond et al.,
2103; Gupta et al.,

02.3 to compare embodied versus operational environmental indicators 2015; Azzouz et al.,
Il level (detailed patterns): 2017
to take into account the risk of projected post-2050s overheating in existing buildings
3-DECISION-MAKING PROCESS:
Cod
Patterns and hierarchy* Source (ANNEX 1)
I level (inclusive patterns: Booth and
to analyses multi benefit of retrofit measures Choudhary, 2013;
to take into account uncertainties associated with the prediction Jones et al., 2013;
Il level (detailed patterns): Ibn-Mohammed et
031 to analyse financial risk; to avoid overestimation of the energy savings; to improve long- al., 2014; Gooding
term monitoring; to individuate Building stakeholders; to analyse the role of private et al., 2016; Fennell
retrofit industry; to improve Energy Efficiency Retrofitting Services sector and define its etal., 2016;
requirement; to define the risk allocation between client and contractor in Energy Gooding and Gul,
Retrofit actions; to analyse the self-sufficient retrofit measures outside of a policy 2017; Kerr et al.,
incentive; to compare operational performance and environmental merit of the options 2017
I level (inclusive patterns: Gibbs et al., 2015;
to define the local green building features Busch et al., 2017
03.2 to follow a multi-stage development process
Il level (detailed patterns):
N.D.
I level (inclusive patterns: Webb, 2015;
to pursue social justice reducing fuel poverty Gouldson et al.,
to promote innovative financing mechanism 2015; Hamilton et
Il level (detailed patterns): al., 2016; Gillard et
03.3 to enhance investment impacts; to recover and reinvest some of the savings generated al., 2017; Wegner et
by early investments; to pursue government targets; to consider implications between al., 2017
special categories (e.g. disable people, low-income families) and energy measures; to re-
configure the power sector though business model and technical innovation (e.g. distric
heating)
Cod 4-INNOVATIVE TECHNCIAL SOLUTIONS:
Patterns and hierarchy* Source (ANNEX 1)
I level (inclusive patterns) Cuce et al., 2014;
to assess the environmental impacts that occur from extraction, processing and Densley Tingley et
manufacture of insulation al., 2015; Cuce and
to quantify and compare the environmental impact of insulation materials Cuce, 2016
04.1 Il level (detailed patterns):
to disseminate the application of superinsulation materials; to provide superior thermal
performance; to optimizing insulation thickness of super-insulation materials; to analyse
external wall insulation; to analyse internal thermal super-insulation; to quantify thermal
bridging effects
I level (inclusive patterns) Liu, Shuli et al.,
to define the building envelope features 2014; Gillott et al.,
to preserve the aesthetic and structural qualities of historic buildings 2016; White et al.,
04.2 Il level (detailed patterns): 2016; Ginks and
to investigate of the effectiveness of airtightness measures; to analysis the mechanically Painter, 2017
ventilated heat recovery system; to follow guidance relating to energy efficiency in
heritage buildings
I level (inclusive patterns) Day et al.,2013;
to consider the level of knowledge of local micro-enterprises Pinder et al., 2013;
to take into account stakeholders' perspective Owen et al., 2014;
to integrate sustainable energy technologies Gooding and Gul,
04.3 Il level (detailed patterns): 2017

to innovate process of construction and management; to build more adaptable buildings
to consider mechanisms and management energy retrofit schemes to support private
industry; to consider influence of advisers and installers in householders’ decisions to
adopt low carbon technologies
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5-ENERGY AND ENVIRONMENTAL AWARENESS:

Cod
Patterns and hierarchy* Source (ANNEX 1)
I level (inclusive patterns) Scott et al., 2014;
to pursue a more socially transformative pathways to sustainability Elsharkawy and
to improve community organisations Rutherford, 2105;
05.1 Il level (detailed patterns): Reeves, 2016;
to consider tenants’ lifestyle; to investigate on local authority energy plans and exploring | Webb et al., 2016;
governance process; to improve direct control of the occupants about renewable energy | Smith et al., 2016;
system Hodson et al., 2106
I level (inclusive patterns) Swan et al., 2013;
to analyse different technologies that have been adopted and their perceived Milner et al., 2015;
05.2 effectiveness. Gillich et al., 2017
Il level (detailed patterns):
to discuss the adoption of new technologies with local community to integrate marketing
and outreach strategies about energy retrofit measure
I level (inclusive patterns) Martin et al., 2014
to improve participatory process
05.3 to organise workshops, integrating practitioner and academic perspectives

Il level (detailed patterns):
N.D.

*Methodological note: the patterns were hierarchized in two levels. The most general and inclusive concepts were positioned
at the first level, the more specific and exclusive concepts arranged hierarchically below. The integration process involved
only the first level, while the second level will be articulated and integrated in the final structure of the TERCF.
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	1. Create an inclusive restorative built environment: Besides spreading awareness and having effective trauma therapy techniques, the creation of dynamic spaces helps the constructive activity of the hippocampus, which is especially beneficial for adu...
	2. Create a long-term healing built environment that defines the meaning of freedom: Understanding the rights and limitations of freedom in Beirut in important to reflect moderate degrees of security measures in order to avoid dangerous incidents with...
	3. Building on a human scale and promoting green mobility: Designing a pedestrian-friendly city [11, 49] with sidewalks and gardens and human-human and human-nature live contacts helps people become more positive, generous, and friendlier, especially ...
	4. Create (or recreate) the urban design that increases the sense of attachment and control: The more people are more attached to a place, the more the identity of that place is better defined [21]. Enhancing familiarity and respecting the meaning of ...
	Beirut is a challenged city in term of urban health. In one century, Beirut rose to be one of the most desirable Levantine cities to visit and then fell in a war that imprinted a facet of sectarianism, only to rise again in a different aspect. Nowaday...
	Hence, urban planners have a major role in alleviating mental illnesses through the elements and shapes they propose during the planning of a postwar rising city, enhancing the harmonious relationship between the livable environment and the brain proc...
	As a final point, more research should be done on participants during a walk study (sensewalking) to collect more accurate results about the people’s emotions who would be living the space with its visual, auditory, haptic, and emotional environment a...
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	PLANNING the limit - proposals for the transformation of pireos street
	Athens has been greatly affected by the socioeconomic impacts of the financial crisis in Greece. Neoliberal policies expressed by recent legislation efforts, while they benefit entrepreneurship and investments, they cancel any effort of a unified plan...
	Considering the current situation, it is vital to promote and enhance public spaces as an attraction of public life, to develop multifunctional zones, and transportation networks in a way which will promote the equal advancement of urban areas. Pireos...
	The rejuvenation plans that are not fully implemented, the promotion of small scale land-uses, and the phenomenon of gentrification, are the main issues analyzed and solved in the current proposal. Although there has been extensive legislative effort ...
	1. Introduction
	The term neoliberalism is used to describe a sequence of actions that are dictated by the state, but are mainly encouraged by the private sector. Social and economic studies define neoliberalism as a phenomenon in which the control of economic resourc...
	Neoliberalism emerged at the end of 1970’s as a new way of restructuring international capitalism, and of restoring the necessary conditions for capital accumulation [1]. This type of development was encouraged by the social, economic, and political c...
	The urban space is the result of three components: the private sector, the public sector, and the communities, that affect the city life. Production and consumption in urban areas are long term strategies that reflect the main principles of neoliberal...
	Over the last fifteen years in southern Europe, the public sector has partnered with the private sector. The relationship has, so far, favored the construction of large-scale projects that strengthen the competitive positions of the cities. This is a ...
	The metropolitan area of Athens lies between its isolated past and its recent attempts to become a global metropolis. Today Athens has two different aspects; the first is the aspect of a city that promotes neoliberal principles with the construction o...
	The space configuration is guided solely by the private sector, which tries to increase its revenue disregarding the financial hardships created by the economic crisis. Moreover, this behavior is encouraged and legitimized by the inability of the publ...
	This paper examines the area around Pireos street, one of the major arterial roads of Athens. The area has a considerable cultural capital, strong traces of deindustrialization, and strong trends of private sector intervention. Moreover, this paper at...
	Pireos street is one of the major roads of Attica, which connects the center of Athens with the main port of Greece, Piraeus. Except for the importance of the roads’ location, it is crucial to note its historical background as it is one of the oldest ...
	By thoroughly analyzing the area around Pireos street, it is shown that the positive elements are not sufficiently exploited, resulting in the negative elements to outweigh the positive. More specifically, while Pireos street was thriving as an indust...
	After the removal of the most of the industries from Pireos street, the institutional framework created for its rejuvenation had an important role in its development. The 2004 Presidential Decree attempted to institutionalize the redevelopment of Pire...
	The built and un-built distribution in the area of interest is also another problematic element. In the southern and central parts of Pireos street, due to the sparse built environment, there are many free private spaces. The building environment arou...
	Taking into account all the problems, as well as the opportunities presented in the area of interest, this work proposes some basic principles for the rejuvenation of the areas around Pireos street (Figure 5). One of the main conclusions of the analys...
	Land-uses are also an integral part of the connection and the rejuvenation of the area of interest. In order to achieve better connection between the municipalities along Pireos street, we propose to connect existing municipality centers via the creat...
	After analyzing thoroughly the existing land-use conditions of the area around Pireos street, it was crucial to propose certain changes of the regulations concerning the land-use. Recognizing the problem of partition, we propose four different travers...
	In Greece, during the financial crisis, it is of great importance to propose solutions for cities planning, with respect to the needs of modern cities, and along with the coexistence of different socioeconomic conditions. A plan that takes into consid...
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	Abstract
	Australia tops the world’s charts in occurrences of skin cancer and increasing regularity and intensity of heat waves, while concurrently achieving low rates of childhood physical activity. These issues converge in the challenge of protecting school c...
	This paper describes the case-study testing of a new tree-led design approach for quantifying shaded walking routes using the agent based pedestrian modelling tool “PedCatch”, combined with geometric 3D proxy-object tree modelling and temporal solar i...
	The results of this study demonstrate the potential for targeted strategic street tree planting in proximity to schools, providing the co-benefits of improving the comfort of active transport selections of children walking to and from school while als...
	Keywords
	1 Introduction
	Street tree design has not traditionally focused on ecosystem service objectives such as provision of shade (1). Depending on street orientation and tree form, height and spacing, footpaths can be left exposed at critical pedestrian use times(2) [Figu...
	There are better places to put trees in the street which could maximise their benefit to people but designing for this outcome needs spatial consideration. The location of footpath tree shade is determined by street orientation, street width, the diur...
	In this paper we use a tree-led approach to investigate the potential for increasing the shade to the footpaths of a school precinct during the homeward journey time frame.
	2 Background
	2.1 Children and physical activity

	Children’s physical activity (PA) levels have declined globally over the past two decades, while a number of associated health problems have increased (4,5). Children who use active transport methods for school journeys tend to have higher physical ac...
	2.2 Mode selection and the built environment

	A broad range of factors from convenience to cultural norms and environmental perceptions of safety contribute to decisions regarding children’s school journey travel mode, however it is the quality of the built environment which provides opportunity ...
	Some studies show a seasonal drop in active travel journeys over colder months in moderate climates (10). However, hotter, drier cities with high rates of skin cancer such as Adelaide, Sydney or Melbourne, Australia which face climatic issues of heat ...
	2.3 Tree canopy cover helps
	Increasing tree canopy coverage in streetscapes within walking distance from school zones provides heat and UV protection for children and an incentive for behavioral change towards active journey mode selection in hot dry climates (13–15).
	Built environments which include trees have been positively corelated with increased selection of active transport due to increases in the perception of safety and aesthetic value (16). These London and Taipei studies are cities with mild summer clima...
	Global recognition of the need to increase canopy cover for heat mitigation in cities with hot dry climates has resulted in a proliferation of urban forest policies alongside committed funds for their purchase, planting and maintenance (25–29). The re...
	2.4 Quantifying shade

	3 Aim
	The aim of the study is to help local councils prioritize decisions about placement of new trees in school precincts to increase shade provision for the homeward journey of school children. We ask the question - where do we plant street trees for maxi...

	4 Method
	The method for this study has 3 parts:
	Firstly, we used a flexible digital 3D modelling method to calculate shade provision of building form and street trees interactively. The method allows parameters such as different times of the day or year, tree form and spacing to be adjusted iterati...
	Secondly, we used an agent based pedestrian modelling method called PedCatch, as a way of measuring shade and exposure of pedestrians to full sun on the footpath on their way home from school.
	Microscale study models were used to establish site specific rules for tree planting for three scenarios; i) the existing street shading, ii) improved shading without infrastructural changes and iii) optimized shading requiring infrastructural or plan...
	a) A model of the destination and context was built from spatial data sets.
	b) The street network was categorized based on orientation, street configuration and street casement width.
	c) a) and b) were then used to develop a suite of street design rules for each street category and for each scenario: i) existing shade, ii) improved shade without infrastructure change and iii) optimized shade.
	d) The street design rules were applied to the appropriate streets in the site model using the proxy object geometric tree modelling method described in section 7.4.   From the site model, precinct wide shadow maps of each scenario were produced.
	e) The scenario shadow maps were then brought into the PedCatch tool described in section 7.5 and analyzed for changes in the level of shading to the walking catchment, aiming to quantifying the differences in shading benefit achievable from implemen...

	5 Using geometrically accurate proxy-object tree modelling and temporal solar impact analysis system
	The modelling of trees and their shade has significantly improved in the past decade. It is now practicable to digitally simulate large scale, flexible urban precinct models with several thousand geometrically accurate high-polygon proxy-object trees ...

	This modelling approach is currently being used for ongoing research by the authors to analyse a comprehensive matrix of street types, sizes and orientations and tree positions, spacing and forms to produce a ‘best-shade tree positions for your specif...
	6 Measuring shade and exposure of pedestrians on their way home from school using the PedCatch approach
	To assess the impact of street tree shade for children walking from school in Summer, we have used a variation on the PedCatch.com tool developed by [hidden self-citation]. This tool is a simple agent based pedestrian accessibility modelling approach ...
	The benefit of this modelling approach is that it allows for agents to measure other factors that contribute to walkability, in this case, shade. For this study, we used a prototype version of the online PedCatch tool developed in Rhinoceros 3D with t...
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	transformation of semi-private and semi-public urban spaces In housıng unıts ın the case turkey
	Abstract
	This modern urban concept generated as a result of the industrialization process. Industrialization process brought social, cultural and spatial changes as well as economical transformations. Especially the rise of bureaucracy, professionalism, and co...
	The first major effect of westernization or modernization project is the construction of new building complexes that respond to the new institutional structure and the public life that is proposed by the so-called ‘new’ modern world. This, in the mean...
	Second of the transitions is the construction of a circulation network – such as roads, the urban transportation systems, various infra-structures which provides the transportation of people and the vehicles, the sewage, water and electricity as well ...
	The third effect is the tendency for production of dwelling for the anonymous user, which is a fundamental transformation of production system and design criteria, which essentially changed the ontology of dwelling. The unit of housing scale whose use...
	When those above mentioned effects  are taken into consideration, as in the cases of modernizing societies where the growth of population is one of a basic problem, there exist various new approaches in housing typology that respond to demands of diff...
	This paper mainly focuses on the settlement and housing models imported from West along with the local solutions developed during modernization process in Turkey. Characteristics of the new spatial pattern for housing environments proposed by the mode...
	With the rise of the modernization project in Europe; the world entered a transformation period. The social structure and the spatial organization of the Ottoman Empire and the Turkish Republic following it were all transformed. Some planning decision...
	After the second half of the nineteenth century, the urban structure of the Ottoman cities started to be planned in a modernist framework. For this, the transformation had to be a programmed process and institutions akin to the Europe had to be establ...
	1930 Partial Planning Period: Importing of Modern Urban Housing Typologies
	1930-1950 Early Period: Importing of Modern Garden-City Typologies
	1950-1980 Urbanizing Period: Slums and Build-and-Sold Apartment Blocks
	1980 – Liberal Period: Modern Satellite Cities (Mass Housing)
	With the declaration of Tanzimat PeriodP0F P  in 1839, the urban space and the housing spatial organization have started changing in parallel with the institutional and physical planning decisions. These were made in the expanse of the modernization p...
	Depending on the periods, the decisions leading to the transformations of different severity and the “collective housing typologies” among the housing typologies developed accordingly have continued to destruct urbans with their imported solutions. Ha...
	1.2. Designed Space/Designed Object:   “Modern” Turkish Residential Typologies
	When the unit of housing started to be designed and produced as a “standard” unit in modern society, it was the threshold of an important change. This involves a distinction between the ‘settlement’ and ‘city’ concepts as well as ‘house’ and ‘home’ co...
	The idealized settlements of the 20th century and within the view of modern dwelling concept, the dwellers of city or homes are no more identified or determined subjects. Thus there starts a dissolution and distinction of dweller from his private spac...
	“Home” and “house”, the two very integrated concepts, were handled apart from each other. Rational thinking of the modern age, regarded the house, which is the objective and physical product of the dwelling activity as the whole explanation of the dw...
	Dovey (1978; 1985) indicates that a life expressed by “being at home”, in spatial, temporal and socio-cultural order can be thought as an individual’s way of existence in which one can find his own direction. For him, home is the most basic principle ...
	According to dialectic approach, all social systems are formed of personal and public opposition, which is also in balance or in equilibrium in various levels. The relation between the opposites, in its own form, continuously evolves as being a dynami...
	In parallel with this point of view, Altman and Gauvin (1981) determine two specific ways of individuality/society dialectic to understand the man-home relations in various cultures. These are identity/communality and accessibility/inaccessibility.
	Identity/Communality Dialectic: home reflects the uniqueness of the ones living in, the relation of individual and small groups with society (in an extended meaning, the relation with the culture that they are a component of) the borders and being lim...
	Figure 14 -15. From traditional housing to modern housing
	Accessibility/Inaccessibility Dialectic: this is about the verbal or nonverbal arrangements in the relations in between the ones living in the homes and the others outside the home. Home provides materials having the two sides of the openness /closene...
	As a result, within the discourses of environmental psychology and phenomenology, the spatial hierarchy is a key concept in perception of home. The relationship of inside and outside, private and public or self and other is the main theme of human spa...
	Figure 14 -15. hierarchy of private, semi-private, semi-public and public spaces are different between traditional and modern housing
	For the collective housing projects having the greatest transforming power in formation of Turkish Urbans of 21PstP Century, the distinction between the residence and the house is disregarded. Solution seeking held objective solutions only has markete...
	1.3. The end of social diversity:  Standard housing/standard human
	Since 1980’s, Neoliberalism has an effect on the political discourse in many countries. To that end, the private property rights, free market, free trade and role of private sector are foregrounded while the role of state has been degraded to create a...
	It is emphasized that in 2000’s, it is impossible to talk about a uniform neoliberalism, neoliberalism has found its expression depending on historical, political and geographical conditions (Peck, 2004) and timing, feed rate and effects of neoliberal...
	The new housing production has not been limited to the unused lands only, and it has been supported with the urban transformation projects realized in the historical urban fabric and in illegal housing areas. With many drafts prepared and the legal ad...
	Figure 16 -17. Demolishing of slums to urn-ban transformation projects
	As reasons for the aforementioned new housing production and urban transformation applications, either in the government programs or in the emergency action plans or in the explanations of authorities of TOKİ and the Ministry of Environment and Urbani...
	Such huge collective housing settlements commencing in 1950’s in Turkey and developing without relation in parallel to growth of urbans being disconnected from the local and from each other have reached to gradually increasing magnitude thanks to thei...
	Another effect causing to this rapid transformation is the fact of that the country is located in a seismic belt. Due to being that the natural disasters play a dominant role, the buildings available in the existing built-up areas have been demolished...
	On the other hand, the concept “protection” in our country has been tried to ensure with the relevant regulation, but buildings have been tried to protect by means of laws as the protection consciousness, the basic concept of the protection, has not b...
	To remove this “incomplete” status, the practice to demolish and restructure has been implemented by today’s urban strategies and “restructure by demolishing” is accepted as the single method. However, this irrevocable demolishing action may lead to h...
	Although the design competitions that have gradually turned out to be a significant means of urban transformation are considered platforms which offer opportunities for exhibiting and discussing all alternative approaches, it is observed that the actu...
	Today, the definition of the urban transformation as accepted in the West reads “a comprehensive vision and action trying to find a permanent solution for the economical, physical and environmental conditions of a zone that provides solutions for urba...
	Figures 19 – 20 - 21. The transformation of slums
	Here, it is dwelt on that it is needed to seek paths how to protect the existing ones and how to produce without injuring identity values by talking about the issues of generation of a “new neighborhood” anew disregarding a settlement where an urban m...
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	Abstract
	1. Identity/Place/Space
	When talking about identity, generally a certain continuity, an inclusive unity and self-knowledge are emphasized. Identity establishes a bond with the past and creates the future while connecting with the current world. It is the description of the s...
	Identity term comes from the “identitas” word which means “being the same, identical” in Latin and appears as a natural result of human as a social being and as a social phenomenon. It is described as the totality, diagnosis and identity of the condit...
	Identity starts with knowledge; subject’s differentiating itself from the object and others. Identity is a social phenomenon and dynamic process which is shaped through interaction with the “other” and against the “other”. In another words, the identi...
	In this context, the identity is the work of defining the qualities and classifying them based on the similarities and dissimilarities. However, an identity itself cannot represent a whole. Because, the universe and human life is a connected, unified ...
	In history of political thought, “identity” has been approached from different perspectives in terms of modernism and postmodernism. With modernism, human has become more than a being who is obliged and defined to obey god directly and has become a su...
	The excessive importance placed on the human mind with modernism gave its place to postmodernism which started to appear in different disciplines in 1960s and “the truth” which is the magical term of this period. In modernism, the mind is the best roa...
	As the identities of people, societies, countries and institutions, the cities have identities as well. Cities are live organisms and get affected by and also affect their inhabitants. Distinctive role of identity defines and positions the cities and ...
	The identity of the cities is created by both social and physical structure such as the geography, topography, cultural level, architecture, traditions, lifestyle, economical structure of the city. These components are not independent from each other ...
	Throughout the history, people have looked for an answer to what and/or where the notion of “space” is; many social scientists such as philosophers, sociologists, architectures, historians, anthropologists have affected each other with their different...
	During the journey of conceptualizing of space, as an answer to the views which saw space as something existing not only as geometry, physical substance, a limit but also existing mentally, it is put forward that the space is created socially and soci...
	For the readings of space put forward in architecture and social sciences, it can be said that they have single focus and see the spiral of space and society from only one side. Social scientists focus on the happenings in the space, day-to-day activi...
	At this point, it is possible to say that one of the problems in architectural knowledge and application area is that space is perceived as a mere two dimension through a map and social and historical background is ignored. Both in project studies car...
	In order to consider space as designing object, we need to examine not only the physical ones, but also the “place” which contains society-space in itself with all the historical, economic, political, social, mental, perceptual, empirical, visual, etc...
	2. Redefined Identity/Moving from Traditional to Global in Cities of Turkey
	The dynamic and tense relation between the “space” and “place” have been discussed for many years. It is thought that space is a giant physical form that wraps around everything whereas “place” inside this space is more of specific locations carrying ...
	When we go deep into the local identity discussions in Turkey, it is seen that there is an environment created by the ones who digest its root and create a new value and the ones who make it meaningless, disjointed from its context. This subject matte...
	Rapid spread of the “Modern Architecture” movement with the consumption society project and its causing an identity crisis which appeared with the human being gradually detached from the nature, their history, society they live in and from themselves ...
	The fantasy of distances of place and time type (other geographies, far past or future) and fantastic searches falling far from the limits of thought have enabled the main escape from the reality. The most domain part of the movement has looked for th...
	It put forward the concept of “culture” as an alternative against the new world civilization whose destructive affects started to be felt. Thereby, the “civilization” term has been associated with the materialism and pragmatic rationality of the progr...
	Figure 1-2: From the traditional to global
	At first, advocates of the “civilized” thought glorified being “modern” which is an international ideology that removes geographical, religious, ethnical borders, the advocates of the “cultural” thoughts defended the traditional orders which modernism...
	As such, architecture throughout the history has staged political conflicts. With the emergence of idea of nation, the discussions of style in architecture have brought along the problem of national identity. It was only natural for a folk which newly...
	Modern Movement in the beginning of twentieth century wanted to dissolve these conflicts and reach a new synthesis. The reason for calling this synthesis “Modernist Tradition” lies on the fact that it is a term that contains the progressive spirit and...
	In Turkey, the search for identity has continued with the discussion of “whether our identity should be national or universal”. In the Early Republic Period, the searches for national style did not bring a permanent solution to identity search. In a s...
	For as long as Republic Period, the question of identity has revolved around the dilemmas such as east-west, national- universal, piety-secularism. The confusion resulting either from the geographical position between the east and west or the preferen...
	In addition to being related to ‘modern vernacular’ construction culture which can be observed all around the world due to its genetic structure, information practice and general appearance, endemic processes have started to be mentioned peculiar to T...
	First “new identity” searches which was named as a period of “Early Republic Instability: Between National Movements and European Modernism” by Aydan Balamir have been supported by the founders of the Republic. It has been claimed that there is a stro...
	Figure 3 – 4: Construction of a new capital
	On the other hand, Eldem’s approach called as “2PndP National Style” was the adaption of Anatolian region architecture – or in a more specific way, wooden houses – to the modernist architecture manners. While “1PstP National Style” which was the adapt...
	The designing palette of “Global Architecture” which was marketed spread swiftly with the 2000s was consisted of innovative architecture languages created by “high technology” and the traditional languages which tried to create “high class” fantasy. A...
	The growth building industry showed in the past 20 years was in terms of the abundance of material rather than a radical innovation and experimentalism in the architecture technologies. Antiseptic-hermetic building practice which was widespread in the...
	In this period, advertisings of the real estate industry included “privilege” being in the first place, small town publicness and revival of the feeling of belonging to somewhere. These emerging new solutions, ironically, constitute a new big part of ...
	This way, this “new collective housing suggestions” has ended up with a loss of a very important opportunity despite the big capital invested in this fields due to lack of a system demanding a high level designing and application standard. This housin...
	When these dwelling stocks produced in this variety since the 90s up to now are considered in an urban context; they create a “new fragmented fabric” built next to each other but independent of each other /without any context. On the other side, inste...
	An important characteristic of traditional fabric in Anatolia, is that houses which are in fact independent of each other become united with garden walls when looked at from the street in a way that give impression of a adjacent pattern. This constant...
	It is clearly observed that state of being in a street which creates a sense of stability in terms of space, “being in your own street” cannot be achieved with the fragmented settlement plans in which apartment blocks of today are filling. “spatial hi...
	Figures 15 - 16. From traditional housing to standard apartment blocks
	On the other side, in new collective dwelling settlements where zoning is not binding, dominant understanding of current dwelling market repeats its same groundless, block prototype. This understanding can be summarized as the familiar apartment block...
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